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The holder of a Manufacturing
Authorisation must manufacture
medicinal products so as to ensure that
they are fit for their intended use, comply
with the requirements of the Marketing
Authorisation or Clinical Trial
Authorisation, as appropriate, and do not
place patients at risk due to inadequate
safety, quality or efficacy. The attainment
of this quality objective is the
responsibility of senior management and
requires the participation and
commitment by staff in many different
departments and at all levels within the
company, by the company’s suppliers and
by its distributors. To achieve this quality
objective reliably there must be a
comprehensively designed and correctly
implemented Pharmaceutical Quality
System incorporating Good
Manufacturing Practice and Quality Risk
Management. It should be fully
documented and its effectiveness
monitored. All parts of the
Pharmaceutical Quality System should be
adequately resourced with competent
personnel, and suitable and sufficient
premises, equipment and facilities. There
are additional legal responsibilities for the
holder of the Manufacturing
Authorisation and for the Authorised

Person(s).
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The basic concepts of Quality
Management, Good Manufacturing
Practice (GMP) and Quality Risk
Management are inter-related. They are
described here in order to emphasise their
relationships and their fundamental
importance to the production and control

of medicinal products.
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% 1 (PHARMACEUTICAL QUALITY SYSTEM 1)
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'National requirements require to establish
and implement an effective pharmaceutical
quality assurance system. The term
Pharmaceutical Quality System is used in this
chapter in the interests of consistency with
ICH Q10 terminology. For the purposes of

this chapter these terms can be considered

interchangeable.
11 &SFERE- BRLPME - %A J& |11 Quality Management is a wide-ranging
FEABLE LR RFASST O % concept, which covers all matters, which
oo A R X Pl e individually or collectively influence the
MFE R SR G IR TR LR e quality of a product. It is the sum total of
Flpt > BB A HUB R HFE R the organised arrangements made with the
objective of ensuring that medicinal
products are of the quality required for
their intended use. Quality Management
therefore incorporates Good
Manufacturing Practice.
12 GMP g * » sy * #Ranfllid ~ Hjiv | 1.2 GMP applies to the lifecycle stages from
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the manufacture of investigational
medicinal products, technology transfer,
commercial manufacturing through to
product discontinuation. However the
Pharmaceutical Quality System can
extend to the pharmaceutical development
lifecycle stage as described in ICH Q10,
which while optional, should facilitate
innovation and continual improvement
and strengthen the link between
pharmaceutical development and

manufacturing activities.




13 F BB IrailE s %‘r gt iz x®y 9 | 1.3 The size and complexity of the

SLPE S R g o *Eﬁfs_fi’ A e o company’s activities should be taken into

g BLETRE R R i{, ) WL consideration when developing a new

Bl e g1 EBehi@* i o BEIR K Pharmaceutical Quality System or

AR e R e AjaFradm @ H i modifying an existing one. The design of

oo W EFE - o RRE Rk the system should incorporate appropriate

SLeng sl ¥ W EH TR e 1 risk management principles including the

AL use of appropriate tools. While some

aspects of the system can be

company-wide and others site-specific,

the effectiveness of the system is

normally demonstrated at the site level.
14 @eEERUgnWEST |« ik 1.4 A Pharmaceutical Quality System

FIFEIE appropriate for the manufacture of

medicinal products should ensure that:

() AFFRISH K RE R (i)  Product realisation is achieved by
(I TR S RS L designing, planning, implementing,
RIS = ? AL R S maintaining and continuously
T A 5 improving a system that allows the

consistent delivery of products with
appropriate quality attributes;

(i) AFeffemadd &P sy (i) Product and process knowledge is
Ry e g managed throughout all lifecycle

stages;

(i) 22K 2FF > RY B (iii) Medicinal products are designed
LR PR R and developed in a way that takes

account of the requirements of
Good Manufacturing Practice;

(iv) 2AfrE 43RS 72 X (iv) Production and control operations

R R are clearly specified and Good
Manufacturing Practice adopted;

(V) FRFERS GFER T (v) Managerial responsibilities are

clearly specified;

(vi) 5 rraz Rofler e Eapanyl (vi) Arrangements are made for the

CERERY  ERFOER S
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E] q_’f’: il Eﬂl‘;‘@é‘éi LA #E ;

manufacture, supply and use of the
correct starting and packaging
materials, the selection and
monitoring of suppliers and for
verifying that each delivery is from

the approved supply chain;
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(vii) Processes are in place to assure the
management of outsourced

activities;

(Viii) S50 B2 @ 7§ skenT Rl
IR S E A el e
L For R

(viii) A state of control is established and
maintained by developing and
using effective monitoring and
control systems for process

performance and product quality;

(iX) B =@z aBiTRgy
YR ASEURE RO % T8
BApl AR UL AR R A
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(ix) The results of product and
processes monitoring are taken into
account in batch release, in the
investigation of deviations, and,
with a view to taking preventive
action to avoid potential deviations

occurring in the future;

(X) x @ir%/“ Fé&g‘_r"’{«rﬁ"ﬁ-”ﬁ UK ?
o E ERH B @ifi" ?#‘Jfﬁ
P R

(X)  All necessary controls on
intermediate products, and any
other in-process controls and

validations are carried out;

(xi) gd i &RFEAEY A Sk
LR R H R S X B2
E A

(xi) Continual improvement is
facilitated through the
implementation of quality
improvements appropriate to the
current level of process and product

knowledge;

(xii) ¥ gizRFRdF e e (38
) PRI R i g T

f—;ag?*ﬁ;éﬁﬁvﬁ;a’g*ﬁiﬁgﬁv

(xii) Arrangements are in place for the
prospective evaluation of planned

changes and their approval prior to

&P implementation taking into account
regulatory notification and
approval where required;

(xiii) A E PR { FH2LEEFTF=R 0N (xiii) After implementation of any

Fsnd R PR T2 A RS change, an evaluation is undertaken

B AP e AR to confirm the quality objectives

were achieved and that there was
no unintended deleterious impact

on product quality;
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(xiv) An appropriate level of root cause
analysis should be applied during
the investigation of deviations,
suspected product defects and other

problems.

ETHEENR G ERRAT A
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FEEPE 0 RIS JgFF5 37 i e0id
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This can be determined using
Quality Risk Management
principles. In cases where the true
root cause(s) of the issue cannot be
determined, consideration should
be given to identifying the most
likely root cause(s) and to
addressing those. Where human
error is suspected or identified as
the cause, this should be justified
having taken care to ensure that
process, procedural or system
based errors or problems have not
been overlooked, if present.
Appropriate corrective actions
and/or preventive actions (CAPAs)
should be identified and taken in
response to investigations. The
effectiveness of such actions should
be monitored and assessed, in line
with Quality Risk Management

principles;

(xv) A GARPRfE A ue & -

(xv) Medicinal products are not sold or
supplied before an Authorised
Person has certified that each
production batch has been
produced and controlled in
accordance with the requirements
of the Marketing Authorisation and
any other regulations relevant to
the production, control and release

of medicinal products;




(xvi) 52 k% ~FH 2 S AL
jé,}m—e#k’ VR 1-‘»’—’,}_#1}%@@3
i EE g Rk

(xvi) Satisfactory arrangements exist to
ensure, as far as possible, that the
medicinal products are stored,
distributed and subsequently
handled so that quality is
maintained throughout their shelf
life;

(xvii)§ B A2 2 /& S F A5 L s
%’{,lsiﬁ i& * l]‘i o

(xvii) There is a process for
self-inspection and/or quality audit,
which regularly appraises the
effectiveness and applicability of
the Pharmaceutical Quality System.

15 FAPREHmFELAR LA FTRELZ |15 Senior management has the ultimate
PR ELT ko T AR e responsibility to ensure an effective
B~ BLBERFET B afEs Pharmaceutical Quality System is in
L ERRFTE-RERPRFOEEED place, adequately resourced and that
BERAUEET AL INEL D B roles, responsibilities, and authorities are
GRS AR s defined, communicated and implemented
Forenl (T4 R W E STk svand throughout the organisation. Senior
FookE - management’s leadership and active
participation in the Pharmaceutical
Quality System is essential. This
leadership should ensure the support and
commitment of staff at all levels and sites
within the organisation to the
Pharmaceutical Quality System.
16 WEEF (A2 EFkF TP FRF 1.6  There should be periodic management
HoXG R K EEY 28 AR review, with the involvement of senior
A g AT pA kDL s g o management, of the operation of the
Pharmaceutical Quality System to
identify opportunities for continual
improvement of products, processes and
the system itself.
17 WERF Ak h 22t o g | 1.7  The Pharmaceutical Quality System
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should be defined and documented. A
Quality Manual or equivalent
documentation should be established and
should contain a description of the quality
management system including

management responsibilities.

Frbiilyg i’ﬁ.f’ (GOOD MANUFACTURING PRACTICE FOR MEDICINAL
PRODUCTS)
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1.8

Good Manufacturing Practice is that part
of Quality Management which ensures
that products are consistently produced
and controlled to the quality standards
appropriate to their intended use and as
required by the Marketing Authorisation,
Clinical Trial Authorisation or product
specification. Good Manufacturing
Practice is concerned with both
production and quality control. The basic

requirements of GMP are that:

F‘@‘f_%?fi RO s ;%F'J‘F—,— AL —
RER R R
HF i .

(i)  All manufacturing processes are
clearly defined, systematically
reviewed in the light of experience
and shown to be capable of
consistently manufacturing
medicinal products of the required
quality and complying with their

specifications;

(i) WAzobl b 22 Hilizat <

TS

(if)  Critical steps of manufacturing
processes and significant changes

to the process are validated;

(i) #eERaE g2
#

L

(iii)  All necessary facilities for GMP are
provided including:

® Sy PR RLVRSL

® Appropriately qualified and

trained personnel;

® X s BITETR ® Adequate premises and space;
ot iE BoARKA 2 L #‘iFRﬂZ‘ : ® Suitable equipment and services;
LAE R A FEE AR ® Correct materials, containers and

labels;

O in GBS kAP R 2 ARR R

® Approved procedures and

% instructions, in accordance with
the Pharmaceutical Quality
System;
® iy iEEEE ® Suitable storage and transport.

(IV) 1y /F ik.‘_: * Z, ‘l"gmz\ 1§i ’\: 5 jg‘;ll?]
LA fERE R AR FESAN g
FUEE P MR TR

(iv) Instructions and procedures are
written in an instructional form in
clear and unambiguous language,
specifically applicable to the
facilities provided;

10




(V) AABREFEFRE REEFLYL (v) Procedures are carried out correctly
PR and operators are trained to do so;
(vi) WigEsze > 1L B2 /N RE (vi) Records are made, manually and/or
TiTE & P N LER B4 4 by recording instruments, during
TR AT HAY R R manufacture which demonstrate
702 & Sl g & & F Aotrap that all the steps required by the
-/ defined procedures and instructions
were in fact taken and that the
quantity and quality of the product
was as expected;
(vii) EidgF cnip £ 395 i jedkr © (vii) Any significant deviations are fully
VAT AR F] G P AREFH recorded, investigated with the
F N - T i ek Tyl ] objective of determining the root
fial cause and appropriate corrective
and preventive action implemented;
(viil) # z38H Ap 2 W e b BT (viii) Records of manufacture including
WfE2 VBR8N G o EE distribution which enable the
AP 2 R EEREAT complete history of a batch to be
traced are retained in a
comprehensible and accessible
form;
(ix) A &@a i H {3 &S50 (ixX) The distribution of the products
HIE P b ' E T ﬁx [ERIE e - A minimises any risk to their quality
EH AR and takes account of good
distribution practice;
X) BF-EpH e EREYICE (X) A system is available to recall any
(E SENY JE S I batch of product, from sale or
supply;
(xi) FaM>»A &Y 7 A ASTE (xi) Complaints about products are
B R F] o OO A R B examined, the causes of quality
Py ape o M RE RS o defects investigated and

appropriate measures taken in
respect of the defective products

and to prevent reoccurrence.

&% % #1 (QUALITY CONTROL)

11
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1.9

Quality Control is that part of Good
Manufacturing Practice which is
concerned with sampling, specifications
and testing, and with the organisation,
documentation and release procedures
which ensure that the necessary and
relevant tests are actually carried out and
that materials are not released for use, nor
products released for sale or supply, until
their quality has been judged to be
satisfactory. The basic requirements of

Quality Control are that:

() =3 @ ames s L@ Rt
Z SR AR B o B ok
@ﬁ~é%ﬁﬁ~iﬂ&wﬁg
RNEAIE EA R B AN
*ﬁ%ﬁs@x@w%#i
EORIRB R

(i)  Adequate facilities, trained
personnel and approved procedures
are available for sampling and
testing starting materials,
packaging materials, intermediate,
bulk, and finished products, and
where appropriate for monitoring
environmental conditions for GMP

purposes;

(i) Rk~ @ R s X EE/ A
SN EFA/E KA RE BY A SR

(i)  Samples of starting materials,

packaging materials, intermediate

FREFETMA R E2 2 B2 products, bulk products and
finished products are taken by
approved personnel and methods;

(il)) =% ¥ St (iii) Test methods are validated,
(iv) e+ 82 /dedik B itk (iv) Records are made, manually and/or

o BTG R Reof iR kG2
’Fﬁ%i‘l"_}:‘ﬁ c .‘?Kﬂ*{‘ﬁo ERCN-A S
}’J,Diff SET A E

C

by recording instruments, which
demonstrate that all the required
sampling, inspecting and testing
procedures were actually carried
out. Any deviations are fully

recorded and investigated;

12




(V) ZRELDHFTAREFRKFT (v) The finished products contain
T T E 2 G A A D active ingredients complying with
RHAE B LTE R2LBE the qualitative and quantitative
PRHAEE FEN X ErR composition of the Marketing
T Authorisation or Clinical Trial

Authorisation, are of the purity
required, and are enclosed within
their proper containers and
correctly labelled;

(Vi) R~ 2R /P FAES Fa/ (vi) Records are made of the results of
FEAREBYA ST ALK inspection and that testing of
Btk ek THBHE AR materials, intermediate, bulk, and
S ;-T- 2o é_ rr?ﬁf%i ¢ ZARRE 2 finished products is formally
ARG PgsTn o R R assessed against specification.
AR iy A A5 Product assessment includes a

review and evaluation of relevant
production documentation and an
assessment of deviations from
specified procedures;

(Vil) # 32 5> ZLEARRE AT B8 (vii) No batch of product is released for
R FET 28 o 2 (B iFH g sale or supply prior to certification
R by an Authorised Person that it is in

accordance with the requirements
of the relevant authorisations;

(viii) iz F!E R 19 BT K R e (viii) Sufficient reference samples of

RS UEF AR R starting materials and products are
H$ WA STk LSk @ 2 % retained in accordance with Annex
BREEFET LE B £ o 19 to permit future examination of

the product if necessary and that
the sample is retained in the final
pack.

A & & F#3t (PRODUCT QUALITY REVIEW)

13
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1.10

Regular periodic or rolling quality
reviews of all authorised medicinal
products, including export only products,
should be conducted with the objective of
verifying the consistency of the existing
process, the appropriateness of current
specifications for both starting materials
and finished product, to highlight any
trends and to identify product and process
improvements. Such reviews should
normally be conducted and documented
annually, taking into account previous

reviews, and should include at least:

() * W ASZREE & EHA
{mﬁﬁé%%%ﬁi%ﬁ’%ﬂ
SR Sy OV R LY e R )
e

(i)  Areview of starting materials
including packaging materials used
in the product, especially those
from new sources and in particular
the review of supply chain

traceability of active substances;

(i) Mar @iy §412 28 i85

(i)  Areview of critical in-process

S i3t controls and finished product
results;
(iii) 72 RE&TETRR I 2 H (ili) A review of all batches that failed
Bh 2t to meet established specification(s)
and their investigation;
(iv) “Lr*ﬁ Myraomi 2 286 Hiph (iv) A review of all significant

% B R R BhEg
o it

P #F-] 35 3L

deviations or non-conformances,
their related investigations, and the
effectiveness of resultant corrective

and preventive actions taken;

(V) @A o472 org R 2t

(v) Areview of all changes carried out
to the processes or analytical

methods;

(Vi) 3 3Fv {7/ /Pa/d a2
B2t s Z AR 2 2R

[

(vi) Areview of Marketing
Authorisation variations submitted,
granted or refused, including those
for third country (export only)

dossiers;

SR FEEE IR

(L

(vii) % 2L E
LARS 2

(vii) A review of the results of the

stability monitoring programme

and any adverse trends;

14




(viii) #77 2 & F M 2% v ¥ R
o2 E PR ER A 2 HeH

(viii) A review of all quality-related
returns, complaints and recalls and
the investigations performed at the

time;

(ix) EwH

(ix) Areview of adequacy of any other
previous product process or

equipment corrective actions;

() ATEF TR RL LD T

CEN A R

(x) For new Marketing Authorisations
and variations to Marketing
Authorisations, a review of

post-marketing commitments;

(Xi) APBEZK & B2 2% K% > Blde o 23 (xi) The qualification status of relevant
&% (HVAC) ~ 7k & 5o fi‘{ﬁ;ﬁ i equipment and utilities, e.g. HVAC,
e RS ;-FL i s water, compressed gases, etc;

(Xil) ol % - Fo7h 22 2P &Y (xii) A review of any contractual

X PRIt AR E S ERAT o

arrangements as defined in Chapter

7 to ensure that they are up to date.

1.11
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1.11 The manufacturer and, where different,

Marketing Authorisation holder should
evaluate the results of the review and an
assessment made as to whether corrective
and preventive action or any revalidation
should be undertaken, under the
Pharmaceutical Quality System. There
should be management procedures for the
ongoing management and review of these
actions and the effectiveness of these
procedures verified during
self-inspection. Quality reviews may be
grouped by product type, e.g. solid
dosage forms, liquid dosage forms, sterile
products, etc. where scientifically
justified.

15
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Where the Marketing Authorisation
holder is not the manufacturer, there
should be a technical agreement in place
between the various parties that defines
their respective responsibilities in
producing the product quality review. The
Authorised Person responsible for final
batch certification together with the
Marketing Authorisation holder should
ensure that the quality review is
performed in a timely manner and is

accurate.

FF R %% § 2 (QUALITY RISK MANA

GEMENT )

1.12 r'r'?mk “ﬁ? ﬁ‘«LfFJ’ﬁ’*—“*rr'rr?ﬁ& & 2%
B~ B F] R Z R0k LA o T
P HREALE g S k-

1.12 Quality Risk Management is a systematic
process for the assessment, control,
communication and review of risks to the
quality of the medicinal product. It can be
applied both proactively and

retrospectively.

113 Sk %G H LR S

1.13 The principles of Quality Risk

Management are that:

(i) &FhGasre LA (i)  The evaluation of the risk to quality
N Rk S B R is based on scientific knowledge,
Bzl 3 experience with the process and
ultimately links to the protection of
the patient;
(i) S5 h'epmEfay 4 1500 (ii) The level of effort, formality and

2t RRIEE R 'GALRE AP

-

documentation of the Quality Risk
Management process is
commensurate with the level of

risk.

Bk BRR G E T2 iBARR R D
AR 20 & ICH Q9 -

Examples of the processes and
applications of Quality Risk Management

can be found inter alia in Annex 20 or

ICHQ.

16
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The correct manufacture of medicinal
products relies upon people. For this
reason there must be sufficient qualified
personnel to carry out all the tasks
which are the responsibility of the
manufacturer. Individual responsibilities
should be clearly understood by the
individuals and recorded. All personnel
should be aware of the principles of
Good Manufacturing Practice that affect
them and receive initial and continuing
training, including hygiene instructions,

relevant to their needs.

- 4% (GENERAL)

2.1 é’?ffiz/@ﬁ’o BASAR P EREFHRE |21 The manufacturer should have an
TarEsk - 3P RF AT L HEES adequate number of personnel with the
BB 5 gk (A ﬁ N EZ necessary qualifications and practical
EGEELFE) URGFZ2 aFYer ?ﬁ experience. Senior management should
B P AE R B G o o R A determine and provide adequate and
- BADT EDRER IR S appropriate resources (human, financial,
FREWPR % ° materials, facilities and equipment) to
implement and maintain the
Pharmaceutical Quality System and
continually improve its effectiveness.
The responsibilities placed on any one
individual should not be so extensive as
to present any risk to quality.
2.2 gg;ﬁ,\)@»ﬁ R N A 2.2 The manufacturer must have an

:':;L
"k’biﬂ—*’25n$“rﬁ£~rv?§-;éé‘
S H A F 2 BBl R0 R ARPRE A

i o et M M E B

organisation chart in which the
relationships between the heads of
Production, Quality Control and where
applicable Head of Quality Assurance or
Quality Unit referred to in point 2.5 and
the position of the Authorised Person(s)
are clearly shown in the managerial

hierarchy.
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23 RR i AR “ﬁ F o fFmp et |23 People in responsible positions should
FEFEBRE o LRy e UHAE have specific duties recorded in written
B oo BRFIFAd Rk iEandy e job descriptions and adequate authority
AT o g PARE R G M A to carry out their responsibilities. Their
R BBE AT RF & ALHRP DE duties may be delegated to designated
L deputies of a satisfactory qualification
level. There should be no gaps or
unexplained overlaps in the
responsibilities of those personnel
concerned with the application of Good
Manufacturing Practice.
24 RABERYHURELE GO UE r‘% 2.4  Senior management has the ultimate

Bk ,uuxigtr%%‘rpfﬂi v LR AR 2

¢ B ET AR B REEY BR I\‘@wivﬁ’
%‘%?’i"ﬁuﬁ%%a{o@%}?@_ﬂz@é
T-BEFRX o RESTELTIM
N EN FRERE Ay S PRy
RHHomiFEUEST 0y GMP R
A g g ol e

responsibility to ensure an effective
Pharmaceutical Quality System is in
place to achieve the quality objectives,
and, that roles, responsibilities, and
authorities are defined, communicated
and implemented throughout the
organisation. Senior management should
establish a quality policy that describes
the overall intentions and direction of
the company related to quality and
should ensure continuing suitability and
effectiveness of the Pharmaceutical
Quality System and GMP compliance
through participation in management

review.

Mét <+ B (KEY PERSONNEL )
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25 F KPR T b aE ? BAR @ 2.5  Senior Management should appoint Key
A AL E rr%‘r BHILE > MR Ak Management Personnel including the
BiEAP TSy - 7 ﬁ A &2 0T head of Production, the head of Quality
PF o ST 2 P ety TPBRIE A o Control, and if at least one of these
T2 mﬂ%‘« i ¥ Rd B %‘« AREE A persons is not responsible for the release
ArmFE FIINP e F AP o of products the Authorised Person(s)
CERT G LELRAR O FEE 2T designated for the purpose. Normally,
2.8 2 29 0% ¢ AT 2 RA BRI o ¥ 0h key posts should be occupied by
Rip o 2 Rl e g > 7 g full-time personnel. The heads of
WS L AT E A F Production and Quality Control must be
FEBRGET WP 03T 2728 82 20 0k ¢ 47 independent from each other. In large
fo i BRE o G s B BRI R organisations, it may be necessary to
2AAL RS FIF KRy delegate some of the functions listed in
WHER e H A BT o 2.7,2.8 and 2.9. Additionally, depending

on the size and organisational structure
of the company, a separate Head of
Quality Assurance or Head of the
Quality Unit may be appointed. Where
such a function exists usually some of
the responsibilities described in 2.7, 2.8
and 2.9 are shared with the Head of
Quality Control and Head of Production
and senior management should therefore
take care that roles, responsibilities, and
authorities are defined.

26 AR ZET T pAT 2.6 The duties of the Authorised Person(s)

are described in the national
requirements and can be summarised as

follows:

Q) AR LRGSR - P E S
bﬁyﬁﬁ]ﬁﬁ ESEN R T S
Freng e lE B g

a)  An Authorised Person must
ensure that each batch of
medicinal products has been
manufactured and checked in
compliance with the laws in force
in that country and in accordance
with the requirements of the

Marketing Authorisation;
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b)  The Authorised Person(s) must
meet the qualification
requirements laid down in the
national legislation, they shall be
permanently and continuously at
the disposal of the holder of the
Manufacturing Authorisation to

carry out their responsibilities;

C) AL LFF T LEELI @
W T - AR A o

c)  The responsibilities of an
Authorised Person may be
delegated, but only to other

Authorised Person(s).
27 A AP hAFEF G TR 2.7  The head of Production generally has
the following responsibilities:

(i) ZEFE RDOEF > BREFZER (i)  To ensure that products are
SRR Y 22 R AR produced and stored according to

the appropriate documentation in
order to obtain the required
quality;

(i) g2 2ivEs Meadpgsd > T (i) To approve the instructions
[Nl A s p relating to production operations

and to ensure their strict
implementation;

(i) 2 A %4k d SRIEDAR (iii) To ensure that the production
LB ER records are evaluated and signed

by an authorised person;

(iv) FEEH IR ~ % KW ER G sk (iv) To ensure the qualification and
WA AEFE maintenance of his department,

premises and equipment;

(V) FEi%e = =if 4 GwEst; (v) To ensure that the appropriate

validations are done;

(Vi) FERHEIRM et B o (7978 F (vi) To ensure that the required initial
B 2 3 FoRo ¥ RF REF and continuing training of his
R department personnel is carried

out and adapted according to
need.
28 HFEHlhAFEN G TART 2.8 The head of Quality Control generally

has the following responsibilities:
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() E@EpF - PaddE® B~ ¢ XH
B XS FAE S TR/ R
AoE B AR

(i) To approve or reject, as he/she
sees fit, starting materials,
packaging materials, intermediate,
bulk and finished products;

(i) FEike #7975 w & s > ° 4f
T R

(i)  To ensure that all necessary
testing is carried out and the

associated records evaluated;

(i) Pt 1o frds £
ERTEN & R IE

N EIE

(iii) To approve specifications,
sampling instructions, test
methods and other Quality

Control procedures;

kS

E

ke

(iv) %z= A S S

(iv) To approve and monitor any

contract analysts;

(V) FERH IR~ B 5 KB K
WEREREL

(v) To ensure the qualification and
maintenance of his/her
department, premises and

equipment;

(Vi) FEiRe % if § 9wEse

(vi) To ensure that the appropriate

validations are done;

(vii) FERH 3R ek B o HiFHE R (vii) To ensure that the required initial
SPBRT B E IR Tk f R and continuing training of his
B iﬁ ° department personnel is carried
out and adapted according to
need.
R IR B PR Other duties of Quality Control are
i e summarised in Chapter 6.

29 A AfeRFEFlena g o 1 E ApMEFR | 29 The heads of Production, Quality
(A R E FAiE o HFF - Control and where relevant, Head of
RS LR BT ORET Quality Assurance or Head of Quality
Fule FUEEF R EF - 5 Unit, generally have some shared, or

RS R G RE B R
FoE AL o ¢ 42

jointly exercised, responsibilities
relating to quality including in particular
the design, effective implementation,
monitoring and maintenance of the
Pharmaceutical Quality System. These
may include, subject to any national

regulations:

(i)  The authorisation of written
procedures and other documents,

including amendments;
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(i) BLa A T plEE 4

(i)  The monitoring and control of the

manufacturing environment;

(i) = Reird s

(iii) Plant hygiene;

(iv) ®Azresc;

(iv) Process validation;

(V) P

(v) Training;

(vi) }5?'47"1‘* ERR AmLT 2 B

(vi) The approval and monitoring of

suppliers of materials;

< 2z @ié}gg\ul H s GMP 4p B 2

(vii) =3
L HFEE R IRLY 2 R

(vii) The approval and monitoring of
contract manufacturers and
providers of other GMP related

outsourced activities;

(vViii) B4z &

ggwR;

2 T I i ey 7

(viii) The designation and monitoring
of storage conditions for materials

and products;

(iX) & &ehisss s

(ix) The retention of records;

(x) #& GMP & Rz £4;

(X) The monitoring of compliance
with the requirements of Good

Manufacturing Practice;

(xi) &R \?4 ﬁﬁ!a‘w’», o fg T

(xi) The inspection, investigation, and
taking of samples, in order to
monitor factors which may affect

product quality;

(Xii) %2 WAzt -

(xii) Participation in management
reviews of process performance,
product quality and of the
Pharmaceutical Quality System
and advocating continual

improvement;

(xiii) FE & & F PP Y 3 2keiid 2 W
oA R-E R RAT R Y Tl

B IR R ek B o

(xiii) Ensuring that a timely and
effective communication and
escalation process exists to raise
quality issues to the appropriate

levels of management.

3 (TRAINING )

22




210 EFR#E*FIEBEFT &~ 2 A2 %% | 210 The manufacturer should provide
B EHIR &R DG ﬁ (& FEHH training for all the personnel whose
MBEAZGFHEAR) BN H R duties take them into production and

TS -2y Jh %’r hH s AR o R E storage areas or into control laboratories

PR o (including the technical, maintenance
and cleaning personnel), and for other
personnel whose activities could affect
the quality of the product.

2.11 ",% T3 MEEST e R UEE R | 211 Besides the basic training on the theory
IR BT R G A A2 b s R Eoen and practice of the Pharmaceutical
CPERBERRGENER IR TGy Quality System and Good
Ry BREFFIDR TR Manufacturing Practice, newly recruited
PR Ernk A GER o BT AR personnel should receive training
frigd AP A S IR b appropriate to the duties assigned to
PoBaR 3t E c RS BS KT oo them. Continuing training should also be

given, and its practical effectiveness
should be periodically assessed.

Training programmes should be
available, approved by either the head of
Production or the head of Quality
Control, as appropriate. Training records
should be kept.

212 ¥#¥a-375% A2 EFTZ%E 0 ) | 212 Personnel working in areas where
R E RSN AR AN A& contamination is a hazard, e.g. clean
BAPARIES T2 Y 1 iThA areas or areas where highly active, toxic,
B o BES Fula i infectious or sensitising materials are

handled, should be given specific
training.

213 #* 4P A B2 AXEYRHA R 0 F | 213 Visitors or untrained personnel should,
EARACIAREETEAIRY o & preferably, not be taken into the
FELFE O BT RFARBETAL R E production and quality control areas. If
B R AM TR A L 2 Rk this is unavoidable, they should be given
%o information in advance, particularly

about personal hygiene and the
prescribed protective clothing. They
should be closely supervised.

214 R > AL HHmEAUE ST L s | 214 The Pharmaceutical Quality System and
PLE B 97T a3 @-f—f': Ij‘l. fR8 17 iy all the measures capable of improving

’?Jo

its understanding and implementation
should be fully discussed during the

training sessions.

R

(PERSONNEL HYGIENE )

23




215 FHwmhfErd kS E 2 > T 441 f | 215  Detailed hygiene programmes should be
NN e R A e AR IEAR established and adapted to the different
R EA VR EIREZNMARR o 7 needs within the factory. They should
HEfaer2 A %L FHTDEBA include procedures relating to the health,
T R ER R i 5&?’%\% Toop hygiene practices and clothing of
gk A bl 3 E T A R F’“ 3 personnel. These procedures should be
MR o understood and followed in a very strict
way by every person whose duties take
him into the production and control
areas. Hygiene programmes should be
promoted by management and widely
discussed during training sessions.
216 #73 A BB Y BB o R | 216 All personnel should receive medical
i HfE2ips  MEFELAEAS examination upon recruitment. It must
SR E G B2 EERIRE GE T be the manufacturer’s responsibility that
Eod- WKL RIITEAR R there are instructions ensuring that
278 BEH G - health conditions that can be of
relevance to the quality of products
come to the manufacturer’s knowledge.
After the first medical examination,
examinations should be carried out when
necessary for the work and personal health.
217 B ¥ auHEPH Ao ik 3 X% | 217  Steps should be taken to ensure as far as
FEB R A DA RGNS is practicable that no person affected by
FpOREREG v a KF B ] an infectious disease or having open
B e lesions on the exposed surface of the
body is engaged in the manufacture of
medicinal products.
218 2 W wenE BA AR RTAGEEE | 218 Every person entering the
AR TR ITL K o manufacturing areas should wear
protective garments appropriate to the
operations to be carried out.
219 42 A ®RZ G RBLIAS 3% | 219 Eating, drinking, chewing or smoking,
T oo N AR AP AR S e B A or the storage of food, drink, smoking
F R o Folflld R A mnvan materials or personal medication in the
XTI AREHhERAS FEY R production and storage areas should be
BLEwr EEdafEa e prohibited. In general, any unhygienic

practice within the manufacturing areas
or in any other area where the product
might be adversely affected should be
forbidden.
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220 1A B REAFLTEREFAE 2.20 Direct contact should be avoided
A B R K R RERINA . between the operator’s hands and the

exposed product as well as with any part
of the equipment that comes into contact
with the products.

221 Jsdp £ N R W P 2.21 Personnel should be instructed to use the
hand-washing facilities.

222 A Ew@Faank £ plae@lid & AR | 222 Any specific requirements for the

A% PR A & e dS A 4R B R
P oo

manufacture of special groups of
products, for example sterile

preparations, are covered in the annexes.

AR

(CONSULTANTS)

2.23

BER 3 B ang @~y gk
el & oo M HE TR A AT
ER

2.23

Consultants should have adequate
education, training, and experience, or
any combination thereof, to advise on

the subject for which they are retained.

TR ehdd 4o~ bk s FTRE R 2 PRI
Z"LF"?t]m 473‘ },@4‘:JZ '%l:f’ o

Records should be maintained stating
the name, address, qualifications, and
type of service provided by these

consultants.
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% A&5%w2%% (PREMISES AND EQUIPMENT)

& B (PRINCIPLE)

EREERE L K~ E Ay
% %’ggﬁ’b@jb%f}i RN FITE o B
FOAGRKEA L BFOR G EI AR R
;#75 o;cm;F FEMERLE > NELIR
A B ESAIE R BVELHE S
R ERAJIREL P&

Premises and equipment must be located,
designed,  constructed, adapted and
maintained to suit the operations to be
carried out. Their layout and design must
aim to minimise the risk of errors and
permit effective cleaning and maintenance
in order to avoid cross-contamination,
build-up of dust or dirt and, in general, any
adverse effect on the quality of products.

CEES

35 (PREMISES)

- 4. %_ (General)

3.1

F A SRR AR R
AL Eile ol 2 52 Biti5 4
h*eRB P o

3.1 Premises should be situated in an
environment which, when considered
together with measures to protect the
manufacture, presents minimal risk of
causing contamination of materials or
products.

3.2

SRS RAIERE > YR E 3@ ad
FEFEBTNAREET o By B FF
AT RFmend G 25 F 2 -

3.2 Premises should be carefully maintained,
ensuring that repair and maintenance
operations do not present any hazard to
the quality of products. They should be
cleaned and, where applicable,
disinfected according to detailed written
procedures.

3.3

BB~ R /a§a1§&}n@£g,nqg
¥ 2 i ERERr T e T “bﬁﬁ
FRATEL G HBE -

3.3 Lighting, temperature, humidity and
ventilation should be appropriate and
such that they do not adversely affect,
directly or indirectly, either the medicinal
products during their manufacture and
storage, or the accurate functioning of
equipment.

3.4

5 %3t
NWﬁ&ieﬂﬂﬁ%ﬁ%m°

3.4 Premises should be designed and
equipped so as to afford maximum
protection against the entry of insects or
other animals.
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35 AP ARBEDLRE Y BEEY 3.5 Steps should be taken in order to prevent

FodAF HEEREETEAFRS F T the entry of unauthorised people.

H2E3E % 1 ITA R el B oo Production, storage and quality control
areas should not be used as a right of way
by personnel who do not work in them.

4 2 % (Production Areas)

36 My ASESD WEW WL g R e 3.6 Cross-contamination should be prevented

Pk R F AR o kR ;%%Lﬁ?%%(;{@;.%i’)ﬁ
AR R A E I RAIER TR 2
FH10 %

for all products by appropriate design
and operation of manufacturing facilities.
The measures to prevent
cross-contamination should be
commensurate with the risks. Quality
Risk Management principles should be
used to assess and control the risks.

ki
t&_

A}ivﬁﬁ&,'a;;%‘t%@%?ﬁﬂpga{

’\'ﬁ&%‘ﬂﬁﬁl:\gﬁ/é‘&\/ iFé,‘—_’u?ﬂ"&j
FEERATE 2R o

Depending of the level of risk, it may be
necessary to dedicate premises and
equipment for manufacturing and/or
packaging operations to control the risk
presented by some medicinal products.

PESETFLTE- RFIERE G HAH
FRERT KN

i

Dedicated facilities are required for
manufacturing when a medicinal product
presents a risk because:

VIR E TR B NEF YR

i the risk cannot be adequately

H ] controlled by operational and/ or
technical measures,
i RpAREEcopEdpa 2 L ET ii  scientific data from the toxicological
FAlok s (H4okp 3 R fazirﬂ B il evaluation does not support a

AL e B fRR) 2

controllable risk (e.g. allergenic
potential from highly sensitising
materials such as beta-lactams) or

I R

Edlr VA S

i 472
JES /%T&/Hi°

iii  relevant residue limits, derived from
the toxicological evaluation, cannot be
satisfactorily determined by a validated
analytical method.

- Henfp A N T R R 2232415

Further guidance can be found in Chapter 5
and in Annexes 2, 3,4,5 & 6.
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37 RS RWEREITEMAE Z R ROFER 3.7 Premises should preferably be laid out in
S Rl o R AT BIEE R R such a way as to allow the production to
BwREY LA take place in areas connected in a logical

order corresponding to the sequence of
the operations and to the requisite
cleanliness levels.

38 ITEZREEUBEY IR E B 3.8 The adequacy of the working and
FREE R 1‘—' FOEEY &S BESICE in-process storage space should permit
AR ELNH Bt EF 2R R RS the orderly and logical positioning of
PIBHE LI FR o FREPHES P equipment and materials so as to
Fh FReid B 2 BEF Pk e TE TS o minimise the risk of confusion between

different medicinal products or their
components, to avoid
cross-contamination and to minimise the
risk of omission or wrong application of
any of the manufacturing or control
steps.

39 RMEEHe EHPE XU/ FASSEF 3.9 Where starting and primary packaging
Ml EASRBORES B P INE G (B materials, intermediate or bulk products
PEEZITEE)ETFC AHNYLE: AR C B are exposed to the environment, interior
Mo D AEREHES T TRF R G T surfaces (walls, floors and ceilings)
BpF oo ek RV should be smooth, free from cracks and

open joints, and should not shed
particulate matter and should permit easy
and effective cleaning and, if necessary,
disinfection.

310 ¥ -RPER ~dFr 2 HBRWRES 3.10 Pipework, light fittings, ventilation
KPP B AL AL IR e points and other services should be
BEFER2ZP T B e AME R EF designed and sited to avoid the creation

of recesses which are difficult to clean.
As far as possible, for maintenance
purposes, they should be accessible from
outside the manufacturing areas.

311 RIS T HFHRF EE R 3.11 Drains should be of adequate size, and

KA - B BEEFLE N EERE  EPF R have trapped gullies. Open channels

ANE D lFFEY A -

should be avoided where possible, but if
necessary, they should be shallow to
facilitate cleaning and disinfection.
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312 2 A %G il b o T WG &K 3.12 Production areas should be effectively
A& RPN EF ATER AR ventilated, with air control facilities
2ZZBEE (¢ ZRAE EFe ZRRE (including temperature and, where
Wig) e necessary, humidity and filtration)

appropriate both to the products handled,
to the operations undertaken within them
and to the external environment.

313 RmflafEE o ¥ b FEF TR 3.13 Weighing of starting materials usually
- BIRSaf=E 0 52 ° should be carried out in a separate

weighing room designed for such use.

314 ¢ A 2k Anlin (blde: s f2E SR 3.14 In cases where dust is generated (e.g.
WA (T2 o A Kb e KEHEA ) )% during sampling, weighing, mixing and
FRP-FF R NI 0 IR L R F R T processing operations, packaging of dry
oo products), specific provisions should be

taken to avoid cross-contamination and
facilitate cleaning.

315 FEEAole B 5 K% 0 YR ER 3.15 Premises for the packaging of medicinal
BEoMELRRAIRFL products should be specifically designed

and laid out so as to avoid mix-ups or
cross-contamination.

316 A A®RET LERP > Fu L A FMm 3.16 Production areas should be well lit,
BARE ] ensgt o particularly where visual on-line controls

are carried out.

317 @WAe? FHIF gHAL AN REZFhEE 0 T 3.17 In-process controls may be carried out
rAA®RPMRG within the production area provided they

do not carry any risk to production.
#% % (Storage Areas)
318 G ®EG ¥INF E > NFF LAY D 3.18 Storage areas should be of sufficient

}ﬁ%ﬁig‘gw}!l‘+ﬁmlpq]?’ ;j"é.}/\%l;}«'—\
S Sk R A S ,iw\/é EF
EBMAS S FRAS S REFAS Y A

R Rt L Rk

capacity to allow orderly storage of the
various categories of materials and
products: starting and packaging
materials, intermediate, bulk and finished
products, products in quarantine,
released, rejected, returned or recalled.
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3.19

RET R RERIAAGF 0 U
P e FR IR HRREFEFFELSGE O
BEFLVRIDERFEPN o 7 FERTIE

RGO R 2 RR) BRREEE RS
oot TAeRAIPEHE TR -

T L AFRE TS

3.19 Storage areas should be designed or
adapted to ensure good storage
conditions. In particular, they should be
clean and dry and maintained within
acceptable temperature limits. Where
special storage conditions are required
(e.g. temperature, humidity) these should
be provided, checked and monitored.

3.20

A

o % 2 i R

A 3.20 Receiving and dispatch bays should
A F R o el WA R protect materials and products from the
B & Eﬁnb e ,‘?’rif’a\/\% ool 2 weather. Reception areas should be
£ designed and equipped to allow
containers of incoming materials to be
cleaned where necessary before storage.

3.21 ;ﬁ d Bt e B R B kR IR AR F K 3.21 Where quarantine status is ensured by
F oo R RRSG T B B storage in separate areas, these areas
B2 AR - ERPAZFHERD SR & must be clearly marked and their access
HKEk Eaox pHo restricted to authorised personnel. Any

system replacing the physical quarantine
should give equivalent security.

322 RHEAFRF HRPEORHFEFSE o AT FN 3.22 There should normally be a separate
REWEE > BT LEF RS F R0 sampling area for starting materials. If
2R FL . sampling is performed in the storage

area, it should be conducted in such a
way as to prevent contamination or
cross-contamination.

323 FIEY s witATwah PR S A S 3.23 Segregated areas should be provided for
etz R o the storage of rejected, recalled or

returned materials or products.

324 BRPIFFTAASBH T L2 E LW 3.24 Highly active materials or products
B oo should be stored in safe and secure areas.

325 B g %Jf NEROBLLIRER 3.25 Printed packaging materials are
0 e HILR fsé S SR RS e considered critical to the conformity of
RE T o the medicinal product and special

attention should be paid to the safe and
secure storage of these materials.

&% ¥ #1% (Quality Control Areas)
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326 ¥ P REFEFIFTRIBEZAFTIHRYE - & 3.26 Normally, Quality Control laboratories
WA 2P F 2 %5k g g ) should be separated from production
FHREIFHER L FHRETTRIT APIEY - areas. This is particularly important for
laboratories for the control of biological,
microbiological and radioisotopes, which
should also be separated from each other.

327 BHIFHREIBRF AR ENLTLFTREN 3.27 Control laboratories should be designed
HEFPEE > TRES XRZEF > PR to suit the operations to be carried out in
FEE QLR PR o HNHRFELET R LA them. Sufficient space should be given to
TR OREFIE avoid mix-ups and cross contamination.

There should be adequate suitable
storage space for samples and records.

328 ZRHFANORBERA LRI T FF 3.28 Separate rooms may be necessary to
BE2ERFELEE ARDOREZTV AR protect sensitive instruments from
G e vibration, electrical interference,

humidity, etc.

329 RJIZEFE| PR 0 blded foik &R s R 3.29 Special requirements are needed in
TR T REG N DE R laboratories handling particular

substances, such as biological or
radioactive samples.
“t % %3 (Ancillary Areas)

330 RALAZFERBRBREHB REIRYE - 3.30 Rest and refreshment rooms should be

separate from other areas.

331 R~ FERRACR AP N K WS TR 3.31 Facilities for changing clothes, and for
A AR 2 A B FITEA AT washing and toilet purposes should be
% A EE AP o easily accessible and appropriate for the

number of users. Toilets should not
directly communicate with production or
storage areas.

332 MR EFEEZIFRELARRPET VR 3.32 Maintenance workshops should as far as
o d AwRHMEFEEIES BT L possible be separated from production
HE* FAE*FP o areas. Whenever parts and tools are

stored in the production area, they should
be kept in rooms or lockers reserved for
that use.

333 ®HFFREEE RBLLIIFH LG A HD 3.33 Animal houses should be well isolated

from other areas, with separate entrance
(animal access) and air handling
facilities.

% % (EQUIPMENT)
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334 HWRAABERY REZHEBERS > P 3.34 Manufacturing equipment should be
EHIFEP eho designed, located and maintained to suit
its intended purpose.
335 BEz2ABERTELIFIHAEASDOEFT LR 3.35 Repair and maintenance operations
TR EE o should not present any hazard to the
quality of the products.
336 Wi wzk o BRERF A TARE T 3.36 Manufacturing equipment should be

/’Do’f\y{%f’%l; med—mfiﬁ‘/ﬁ /75 ) Tl [ﬁ"
TURED SRR R T

designed so that it can be easily and
thoroughly cleaned. It should be cleaned
according to detailed and written
procedures and stored only in a clean and
dry condition.

337 EREGFEFXA BN ERERY > R HT 3.37 Washing and cleaning equipment should
€ x 2B Rk o be chosen and used in order not to be a

source of contamination.

338 EAHABUPEF O NEHE U T PR 3.38 Equipment should be installed in such a
B R way as to prevent any risk of error or of

contamination.

339 ZAARFAEFEIRHFASEF ERET - 2 & 3.39 Production equipment should not present
KE LR R A > BHE B Ao any hazard to products. Parts of
B2 B AP RE SO A production equipment that come into
FREwmpEE o contact with the product must not be

reactive, additive or absorptive to such an
extent that it will affect the quality of the
product and thus present any hazard.

3.40 Ty RIESFIEN SR NI T EE R 3.40 Balances and measuring equipment of an
?K f% P R A AR ERIEER o appropriate range and precision should

be available for production and control
operations.

341 SRR R IR AR R D 3.41 Measuring, weighing, recording and
E@*FE'F A S AT 32 A C LI . o) control equipment should be calibrated
2. o B RPIEE R B ERS r o and checked at defined intervals by

appropriate methods. Adequate records
of such tests should be maintained.

342 HEZE Lm? REpFEETEP T ER 3.42 Fixed pipework should be clearly

/H"l?' ),;@;*%ﬂ" °

labelled to indicate the contents and,
where applicable, the direction of flow.
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3.43

?3;‘%’1”}\ N é%ﬁ-:" K Z @1&]33‘?;5'_ B * 7}\7\?75?
Jo ik g o ARA R F R AL 0 372 2
WA SLEHRE R },@Iﬁg"ﬁ”#ﬁ'*@ .

3.43 Distilled, deionised and, where
appropriate, other water pipes should be
sanitised according to written procedures
that detail the action limits for
microbiological contamination and the
measures to be taken.

3.44

FA IR o ek T B AR R S
FEHwHN &1 FEETHEZ
SEE

3.44 Defective equipment should, if possible,
be removed from production and quality
control areas, or at least be clearly
labeled as defective.
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Yz § < & (DOCUMENTATION )

&R R (PRINCIPLE)

B ’““»f?‘:’\'rr'%rr/ A A s g
mood 2 AR 8 /# EGMP & .iuu;ss.fm
Bigto#rie % 2. LFERE A ehe 2R ET
P e g oS R Y e
BoRor BF 54550 % b & 450U
4 %
GBI BB S FE S F ] B
B e w EEoEER L RATE
PREFASEFTOTF Ao o ER
B fﬁlf—pﬁ,,. R E T RER T
e Rk 7 i;'arﬂ:}ﬂ%rm
EEERRREN N ST 30 S B Y
Rz HEERF D .

AAihs T3 R BT e 2

,»

[ER g PN

Good documentation constitutes an
essential part of the quality assurance
system and is key to operating in
compliance with GMP requirements.
The various types of documents and
media used should be fully defined in
the manufacturer's Quality Management
System. Documentation may exist in a
variety of forms, including paper-based,
electronic or photographic media. The
main objective of the system of
documentation utilized must be to
establish, control, monitor and record all
activities which directly or indirectly
impact on all aspects of the quality of
medicinal products. The Quality
Management System should include
sufficient instructional detail to facilitate
a common understanding of the
requirements, in addition to providing
for sufficient recording of the various
processes and evaluation of any
observations, so that ongoing
application of the requirements may be

demonstrated.

PP RAEHGMPRE B iLL e
R i ’Lxr-;fp (;fp%; B R) &
EER/RA o iR F DR BYIER
LT 4 i‘?”‘ln’ﬁ # e

There are two primary types of
documentation used to manage and
record GMP compliance: instructions
(directions, requirements) and
records/reports. Appropriate good
documentation practice should be
applied with respect to the type of

document.
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e i g chg ) R RS B ahl
(EARNE TN A A FEAE TR Al
S R Rl A
Lap B R TR Ariesr v i anlic
A EE R A R

Suitable controls should be implemented
to ensure the accuracy, integrity,
availability and legibility of documents.
Instruction documents should be free
from errors and available in writing. The
term ‘written’ means recorded, or
documented on media from which data
may be rendered in a human readable

form.

“% & e GMP < & (F47)
[ REQUIRED GMP DOCUMENTATION (BY TYPE)]

1 Bufh & F4L (Site Master File) © # it
%] 12 B 2. GMPAp B 55 #5 e 12 o

Site Master File: A document
describing the GMP related activities of

the manufacturer.

ip 5 (dp# & & R) #3] [Instructions (directions, or requirements) type] :

R R F R L‘%ﬂ AT * g o
S L T ST Ry St G
TR LY

Specifications: Describe in detail the
requirements with which the products or
materials used or obtained during
manufacture have to conform. They

serve as a basis for quality evaluation.

Higpe ~ |/l ~ A/ ER IR
g RETRRY 2975 R KA
BRI LA (4eF ) sl TR
M AR/ A e ESBRER% D
Aotk @ ahflde ¥l WAL AT
P e e f iR (£ @) B3
IR e

Manufacturing Formulae, Processing,
Packaging and Testing Instructions:
Provide detail all the starting materials,
equipment and computerised systems (if
any) to be used and specify all
processing, packaging, sampling and
testing instructions. In-process controls
and process analytical technologies to
be employed should be specified where
relevant, together with acceptance

criteria.

R (A RETERAE QA
SOPs ) » #3044 {7 R & 4 1F/1F ¥ 44 4y
o

Procedures: (Otherwise known as
Standard Operating Procedures, or
SOPs), give directions for performing

certain operations.

FEI U E SR AR
/]F#/\—:’% :}F] ks

Protocols: Give instructions for
performing and recording certain

discreet operations.

BRI RI L R A g L B
BB LR o

Technical Agreements: Are agreed
between contract givers and acceptors

for outsourced activities.
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% /38 % #73) (Record/Report type ) :

BRI AR S
UL YRR PR SN S
3 AR hFRT R - B A ST
PR ¢ FHEH AP o ke Fai
WA R e Rl T S &
Bk gl T Fph WL IR R
R BR300 TG Pk
Ell i p) = SN I S S i

Records: Provide evidence of various
actions taken to demonstrate compliance
with instructions, e.g. activities, events,
investigations, and in the case of
manufactured batches a history of each
batch of product, including its
distribution. Records include the raw
data which is used to generate other
records. For electronic records regulated
users should define which data are to be
used as raw data. At least, all data on
which quality decisions are based

should be defined as raw data.

Pt g pemER .

Certificates of Analysis: Provide a
summary of testing results on samples
of products or materials” together with
the evaluation for compliance to a stated

specification.

P AR T LRk
etz PR T AR Sl ip B E

B (FEEB AL GmEG

2 Alternatively the certification may be
based, in-whole or in-part, on the
assessment of real time data (summaries and
exception reports) from batch related
process analytical technology (PAT),
parameters or metrics as per the approved

marketing authorisation dossier.

L HPFITEY S EAREORF
JESE s i e % ~ BB aER A2 2

it oo

Reports: Document the conduct of
particular exercises, projects or
investigations, together with results,

conclusions and recommendations.

v dehg 4 gl ( GENERATION AND CONTROL OF DOCUMENTATION )
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41 B ETE 2 o a \ﬁ T2 ot F & |41  All types of document should be defined
Fele fRag * 2t BALE TAAE A A and adhered to. The requirements apply
A5 o AF R K ALT ;If‘.’. 2~ = —I— < equally to all forms of document media
s g X EH R R v @ types. Complex systems need to be

(dp 4 2 /283 {ra»—) fe R & A 5;“ F understood, well documented, validated,

B 7m s 3R EE RS AAH and adequate controls should be in

Hw Rl j‘ & z#& IR E R R place. Many documents (instructions

Foasea 4 A2 Tal* o Bdpie and/or records) may exist in hybrid

Wbz BB g 136 F e forms, i.e. some elements as electronic

HeofF» T F v o bldek A L HE A and others as paper based. Relationships

v R FEG ?, Hle L HiE m*g + and control measures for master

R B T R R e . documents, official copies, data
handling and records need to be stated
for both hybrid and homogenous
systems. Appropriate controls for
electronic documents such as templates,
forms, and master documents should be
implemented. Appropriate controls
should be in place to ensure the integrity
of the record throughout the retention
period.

42 < i “'q"_?;f: EX:~®WiT~%+22 2% |42 Documents should be designed,

EPF ZE R EASRENE prepared, reviewed, and distributed with

Wgr r3Fv 2 2afphfits ok p care. They should comply with the

Az 1 iF2 Baug o2 TR HEAE relevant parts of Product Specification

»EREEF Files, Manufacturing and Marketing
Authorisation dossiers, as appropriate.
The reproduction of working documents
from master documents should not
allow any error to be introduced through
the reproduction process.

43  FAp A ehe B d iy D EREDA ﬁ 4.3  Documents containing instructions

P B F XL Bﬁﬂov E/ RN
2] FE s BT Flehe 4 2T p EP),@
‘4‘:J}‘;'L£o

should be approved, signed and dated by
appropriate and authorised persons.
Documents should have unambiguous
contents and be uniquely identifiable.
The effective date should be defined.
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44  FAp g BT f'," e Ve Y | 44 Documents containing instructions
Lot~ B2 BN EFZ L RRE ?FT should be laid out in an orderly fashion
Tt ih o BT ﬂ’:}i CERp s B and be easy to check. The style and
PER PR 1T elts b - = language of documents should fit with
their intended use. Standard Operating
Procedures, Work Instructions and
Methods should be written in an
imperative mandatory style.
45 EFEE P Y 2T e p‘f & |45  Documents within the Quality
FFHBITRA cF - 2 BEBITE Management System should be
B — G AE® > ok (TR 2 ?ﬁt‘éﬁf— regularly reviewed and kept up-to-date.
#F oo When a document has been revised,
systems should be operated to prevent
inadvertent use of superseded
documents.
46 2 PE2ALZEF P72 BHE 2y (46  Documents should not be hand-written;

P R R chy Bt Sl o

although, where documents require the
entry of data, sufficient space should be

provided for such entries.

B2 gty (GOOD DOCUMENTATION PRACTICES)

47  E BB TR e VA 2 4.7  Handwritten entries should be made in
etz . clear, legible, indelible way.
48 HRP-EIFFEPE Wk esro FlUt > 2% | 48  Records should be made or completed at
SREF MO ERER YT ER the time each action is taken and in such
a way that all significant activities
concerning the manufacture of
medicinal products are traceable.
49 < i éﬂ““i’ﬂ I8P friachiz e L P2 | 4.9 Any alteration made to the entry on a

ERANE TS G 7“*33"}5?
° V«EF% { LS LN }‘@éc

document should be signed and dated;
the alteration should permit the reading
of the original information. Where
appropriate, the reason for the alteration
should be recorded.

% ¢ %% (RETENTION OF DOCUMENTS)

410 i &R FR R IRE IS T N B kA

2P ke 4 AL AT 2F A LR
BERBESDE S B LR
" SRR TREAT o

4.10

It should be clearly defined which
record is related to each manufacturing
activity and where this record is located.
Secure controls must be in place to
ensure the integrity of the record
throughout the retention period and

validated where appropriate.
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ff'\am ENRERE =i 2 eF 4 ST AR AN
TI% 2. R p B s - EoRN R T
&_;ZJIM‘”\ q—d Wﬂ*"% A Tis3 b3
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P2 R R TR Y 23R e
b Bl e SN e 3 LA L
NI Eogn e 2 RphE v R K
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411

Specific requirements apply to batch
documentation which must be kept for
one year after expiry of the batch to
which it relates or at least five years
after certification of the batch by the
Authorised Person, whichever is the
longer. For investigational medicinal
products, the batch documentation must
be kept for at least five years after the
completion or formal discontinuation of
the last clinical trial in which the batch
was used. Other requirements for
retention of documentation may be
described in legislation in relation to
specific types of product (e.g. Advanced
Therapy Medicinal Products) and
specify that longer retention periods be

applied to certain documents.
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412 $p3tH @ EEA Y 2 iR 8 rU-k 2 iF | 412 For other types of documentation, the
FEbm o B FET TR E retention period will depend on the
¢ 7 Rty (blde: *’EIEGIE\‘ £ ZAp business activity which the
Mg D) R o hsz ) P 3FE kG snih documentation supports. Critical
) F’“ el g o Bedpe d - B AT documentation, including raw data (for
BB g R 2 i ( ’mj 4o X FERE example relating to validation or
PR 2 B F AR R he iy ) B T stability), which supports information in
M VR et 2 }%\“f oy the Marketing Authorisation should be
P Ae 2 ity 2 B gtk e ik retained whilst the authorization remains
g fo ) b4 o AR ARFE R R in force. It may be considered
P Bt g e Ak S R 0 B 8 acceptable to retire certain
SV B SR Y T L A e documentation (e.g. raw data supporting
TG P kPR AR R o validation reports or stability reports)
where the data has been superseded by a
full set of new data. Justification for this
should be documented and should take
into account the requirements for
retention of batch documentation; for
example, in the case of process
validation data, the accompanying raw
data should be retained for a period at
least as long as the records for all
batches whose release has been
supported on the basis of that validation
exercise.
THKREMNT Y Ea- R bl A miEA The following section gives some
Rl R F R o) - B T di examples of required documents. The
Sh iR = s LU I E quality management system should
describe all documents required to
ensure product quality and patient
safety.
3.4 (SPECIFICATIONS)
413 Rt~ M E B¥ A S KT i F 5 | 413  There should be appropriately

Fa

U R

authorised and dated specifications for
starting and packaging materials, and

finished products.

RALZE & EH TR (Specifications for starting and packaging materials )

4.14

FRLE B R KR e SRR
*%-"&F%?f‘? ’)@é#éT;.'JIEB:

4.14 Specifications for starting and primary
or printed packaging materials should
include or provide reference to, if

applicable:
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Y= TR,

a) A description of the materials,

including:

RN LR R R R

— The designated name and the

internal code reference;

~EL BmaEd TR0} )

- The reference, if any, to a
pharmacopoeial monograph;

_ ’”—_’mlt‘)ﬁé;r? y 2 H },%i-ﬁr,m—l)’g_’

'?;]z (’lif'\: ﬂb Fé’:> ’

- The approved suppliers and, if
reasonable, the original

producer of the material;

L

- A specimen of printed

materials;

b) ik~ eI T b)  Directions for sampling and
testing;

0 27 ERFEFRL UL TE D ¢)  Qualitative and quantitative

£k requirements with acceptance

limits;

d) REeifitz 13 ER d)  Storage conditions and
precautions;

e) LEHwOBRERTDF - e)  The maximum period of storage

before re-examination.

LG RREE FR/E LR R

(Specifications for intermediate and bulk products)

415 HOUTMEEN I A FiEL XYW R/
PRASEES EASRE T RE
AP B MR T RS BB A

4.15 Specifications for intermediate and bulk
products should be available for critical
steps or if these are purchased or
dispatched. The specifications should be
similar to specifications for starting
materials or for finished products, as

appropriate.

BB 2 &R (Specifications for finished products )

416 B¥A SRS LA ETAED

4.16 Specifications for finished products

should include or provide reference to:

a) A& 4 fE B ELRHE (7 a)  The designated name of the
TR product and the code reference
where applicable;

b) p b)  The formula;

C) A &AAZ ¢ Kiwa gy it C)  Adescription of the
pharmaceutical form and package
details;

d #EZ2ERTIT d)  Directions for sampling and

testing;
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e) £ ERIEEFFZ L LE D e)  The qualitative and quantitative
&R requirements, with the acceptance
limits;
f) Gz ZrEud2aiil® f)  The storage conditions and any
B (VAR special handling precautions,
where applicable;
9) FigP e g)  The shelf-life.

Wigpe 2 3% F%’ﬂ £
(MANUFACTURING FORMULA AND PROCESSING INSTRUCTIONS )

R Hid s - BA

|4 ;;t:;lmﬂ f@vﬁ

SR o W BT s

Approved, written Manufacturing

Formula and Processing Instructions

should exist for each product and batch

size to be manufactured.

417 Ragpe e ET AP 4.17 The Manufacturing Formula should
include:

Q) A&FLHEHRLETHOEEET a)  The name of the product, with a
PN product reference code relating to

its specification;

b) A&SHIA ~ZEEPE N b) A description of the
pharmaceutical form, strength of
the product and batch size;

) rpRF Rtz H* E g H c)  Alist of all starting materials to be

TR AP Ak ITEARY F o4l X 2 used, with the amount of each,

ENE U described; mention should be
made of any substance that may
disappear in the course of
processing;

d HEPEHsRAFEH LR d) A statement of the expected final
A AR ERS/ BRASAEF (T yield with the acceptable limits,
TPF) o and of relevant intermediate

yields, where applicable.
418 Fitip s B dpT AP - 4.18 The Processing Instructions should
include:

a)  TEEFATE A BREG P a) A statement of the processing
location and the principal
equipment to be used,

b) b)  The methods, or reference to the

methods, to be used for preparing
the critical equipment (e.g.
cleaning, assembling, calibrating,

sterilising);
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) WAHEXRFEIITHHTaLandi c)  Checks that the equipment and
AT L P s s R E M work station are clear of previous
PROEZRFALFEIRFERY products, documents or materials

not required for the planned
process, and that equipment is
clean and suitable for use;

d) FwehiEhF iy s [Glde R d)  Detailed stepwise processing
Btk &/~ B T e R g instructions [e.g. checks on
Aleig B~ B 4E R A2 Sl (PR - materials, pre-treatments,
EEZE)] sequence for adding materials,

critical process parameters (time,
temp etc)];

e) =@ gHlndps 2 RS e)  The instructions for any in-process

controls with their limits;

f) &g, Fo/e KRS TE f)  Where necessary, the requirements
Fo v s RREFE T Z for bulk storage of the products;
Fru|enkg g g i including the container, labeling

and special storage conditions
where applicable;

g) R ThEREFELLER - g)  Any special precautions to be

observed.

4/ & £y £ (Packaging Instructions )

419 =3F A Fehd EKE B 4\ BF Soaag | 419  Approved Packaging Instructions for
AYES t*:}h SR U ) LA L] each product, pack size and type should
FPAH YT exist. These should include, or have a

reference to, the following:
Q) A&SCHHFAEEASE K a)  Name of the product; including
C: ol e e the batch number of bulk and

finished product;

by HA-x2HZE(FHER) i b)  Description of its pharmaceutical
form, and strength where
applicable;

c) &% €)  The pack size expressed in terms

of the number, weight or volume
of the product in the final

container;
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d 17 23 KHPagE o o 58 d) A complete list of all the
(g - BN e B packaging materials required,

2 ARRT f’&? ZEIRP T S i including quantities, sizes and
types, with the code or reference
number relating to the
specifications of each packaging
material;

e) ESiEPFo ARM e Rl ¢ ERlan e)  Where appropriate, an example or
FolNAF RS U EF TPLELE reproduction of the relevant
P iTE R 2 R A printed packaging materials, and

specimens indicating where to
apply batch number references,
and shelf life of the product;

) wAHEAEXRFELEFrabgah f)  Checks that the equipment and
Adg s @b A ey HITENT e work station are clear of previous
2R R () ¥ R E AR products, documents or materials
ETEERY not required for the planned

packaging operations (line
clearance), and that equipment is
clean and suitable for use;

) )E%ﬁ TR > ¢ A g)  Special precautions to be
WHITERERGE > UFRITER observed, including a careful
PR A NES < Tk SR examination of the area and

equipment in order to ascertain the
line clearance before operations
begin;

hy &~/ ZFT¥zHmt > epErrmik h) A description of the packaging
shif B2 (TR 2 A7 @ F ki operation, including any

significant subsidiary operations,
and equipment to be used;

) ﬁl fed FAlhmE o X g fRip 4 i)  Details of in-process controls with

T g ] o instructions for sampling and

acceptance limits.

4=t &8 % #+ (Batch Processing Record )

420 - QWi ik

Pk

b" 13 lf\#i{lﬁ_,f‘r IR m@iwﬁa—& E f l't‘;ff;l

R X

- 51]"“‘% :

4.20

A Batch Processing Record should be

kept for each batch processed. It should

be based on the relevant parts of the

currently approved Manufacturing

Formula and Processing Instructions,

and should contain the following

information:
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a) A& a)  The name and batch number of the
product;
b) 2ZA2ZR4~E&7 FRHKEE = b)  Dates and times of
p Hp e commencement, of significant
intermediate stages and of
completion of production;
) REF-ELRWEAFLTELR c) Identification (initials) of the
g Lo R BRI E operator(s) who performed each
FPEE R L significant step of the process and,
where appropriate, the name of
any person who checked these
operations;
d & - R ELE /R SR Fh d)  The batch number and/or
BAE A FruEfER2 £ 8 (¢ 45T analytical control number as well
RS S ES LR as the quantities of each starting
2 EER ) material actually weighed
(including the batch number and
amount of any recovered or
reprocessed material added);
e) EPAPM2ZIITITEATER B e)  Any relevant processing operation
Z.4 RRA or event and major equipment
used;
f)  Wam? gl s s HEEE A f)  Arecord of the in-process controls
Reng &2 %% and the initials of the person(s)
carrying them out, and the results
obtained;
0) WED2 FHEZ MR TER g)  The product yield obtained at
A2 A S different and pertinent stages of
manufacture;
h) #wlriiEz sz ¢ 2 kp Wdpe h)  Notes on special problems
BE I L 2 E e i L antinge including details, with signed
o T3 EEFIRT authorisation for any deviation
from the Manufacturing Formula
and Processing Instructions;
) gd AR Tl F AR PR o i)  Approval by the person

responsible for the processing

operations.
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ol p# A4 R 2 7 o B R A
FEEER Y/ HAPRKE(00S) #Hfpir 4 o

G RE el Asde L 5T R H

Note: Where a validated process is
continuously monitored and controlled,
then automatically generated reports
may be limited to compliance
summaries and exception/

out-ofspecification (OOS) data reports.

M

4/ & #.% 8+ (Batch Packaging Record )

421 F - FiFP &ML PR HPS

bl e

Kb GRS RERA/ K

AR R IR A o

4.21

A Batch Packaging Record should be
kept for each batch or part batch
processed. It should be based on the
relevant parts of the Packaging

Instructions.

P/ Rebrke 3 T;n]?.%gm :

The batch packaging record should

contain the following information:

a) A& EfaEl; a)  The name and batch number of the

product;

b) &/¢ ZxEqp iz pEE,; b)  The date(s) and times of the

packaging operations;

) REF-L&RA/e XHF2ITE c) Identification (initials) of the
ARenE Lo R BGERF O GTE T operator(s) who performed each
FRIPHAOER L significant step of the process and,

where appropriate, the name of
any person who checked these
operations;

d #/¢ Fdp s 268 E gty d)  Records of checks for identity and
Hesrr 10 7 WAe? g4l conformity with the packaging
% instructions, including the results

of in-process controls;

e) Hias/e HixEdme 2 Z R e)  Details of the packaging
S N ROV ek S operations carried out, including

references to equipment and the
packaging lines used;

) Fgvapr,>@*z2ehé g f)  Whenever possible, samples of
ks @ AP NG - A p printed packaging materials used,
2 E R R Bl A including specimens of the batch

coding, expiry dating and any
additional overprinting;

g) FHFHEABYEE2ZH e 3 g) Notes on any special problems or

kp /e %#ﬂ—»ilil\! B & T

y Lo A ;z,w

Pu—
N

unusual events including details,
with signed authorisation for any
deviation from the Packaging

Instructions;
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KU & T AN

h)  The quantities and reference
number or identification of all
printed packaging materials and
bulk product issued, used,
destroyed or returned to stock and
the quantities of obtained product,
in order to provide for an adequate
reconciliation. Where there are
robust electronic controls in place
during packaging there may be
justification for not including this

information;

) dod mA/e ki Eag AR P

7

e

i)  Approval by the person
responsible for the packaging

operations.

25 2 % 4 (PROCEDURES AND RECORDS)

727z (Receipt)

422 & - Rt (edp@Fm/e KA S~ L@ 5/ |4.22 There should be written procedures and
PREFASEAERMEAE S ERS A records for the receipt of each delivery
Fdee B2 B e il F 2 of each starting material, (including
bRl Y RT T 0 REE B8 bulk, intermediate or finished goods),
primary, secondary and printed
packaging materials.
423 Btk BT 3 4.23  The records of the receipts should

include:

a) EHEEFEIRPHEL LA

a)  The name of the material on the

delivery note and the containers;

b)  RE AL TR AR I R
(4c B >rapF ) ;

b)  The "in-house" name and/or code

of material (if different from a);

c) Edxp i

c) Date of receipt;

d)  BRE LS L RN

d)  Supplier’s name and,

manufacturer’s name;

e) BBl R LA

e)  Manufacturer’s batch or reference

number;

) RlfcehpE s F Bedkp

f)  Total quantity and number of

containers received;

) iciidy e

g)  The batch number assigned after

receipt;

h) = P AP R ezt o

h)  Any relevant comment.
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424 &3 RA~e KRz LEEPEE W en
M T IR/ FRE G G 2R o

4.24

There should be written procedures for
the internal labeling, quarantine and
storage of starting materials, packaging
materials and other materials, as

appropriate.

# # (Sampling )

425 PHEET T 0 ALH TARR R TR R
iﬁﬁﬁ%l@ﬁiﬁﬁﬁ
AR <R i SR ol i el
x'ﬁo

* o JE B2k

4.25

There should be written procedures for
sampling, which include the methods
and equipment to be used, the amounts
to be taken and any precautions to be
observed to avoid contamination of the
material or any deterioration in its

quality.

#% (Testing)

426 w72 FHEHFERERFZ 25 KT | 426 There should be written procedures for
2o THER AR R KR * 7 2 2K testing materials and products at
oo TRk A ek o different stages of manufacture,

describing the methods and equipment
to be used. The tests performed should
be recorded.

# # (Other)

427 RAFLE A &2 3 FEIEY > 4B Ad dn | 427 Written release and rejection procedures
TR 2 /’%ﬁ;ﬁ%ﬁ AR ¥R A ST A should be available for materials and
BT TR ARS T BERT BRI products, and in particular for the
A BF o },@ BOF kSR T BEST g ] R certification for sale of the finished
AP Shal E-3 </ EAERTE S product by the Authorised Person(s). All

records should be available to the
Authorised Person. A system should be
in place to indicate special observations
and any changes to critical data.

428 JEaE - A &S24 ko e & pF | 428 Records should be maintained for the
LK W T o distribution of each batch of a product in

order to facilitate recall of any batch, if
necessary.

4.29 é"ﬂ"f JIEAETF Lo rc K~ A2/ ~ 34 | 429  There should be written policies,

SER A R TR BT B R i A B g procedures, protocols, reports and the

F&g.scﬁle:" B e 7T

5!]‘? B -

associated records of actions taken or
conclusions reached, where appropriate,

for the following examples:

WAL ~ KK B R B R

- Validation and qualification of

processes, equipment and systems;

- RHZLEEERET

- Equipment assembly and calibration;
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— Technology transfer;

- MR ERA o FIRE R FARIL - Maintenance, cleaning and sanitation;
- A% AR E L E - AGMPE - Personnel matters including signature

FAE TR 2 FEFEL
FERL PG 2t S

IOl SVE

lists, training in GMP and technical
matters, clothing and hygiene and

verification of the effectiveness of

training.
- BB PR - Environmental monitoring;
- BPAE - Pest control;
- 3 — Complaints;
- " - Recalls;
- 8w - Returns;
- RLEH — Change control;

- WmEEF P LRSS

- Investigations into deviations and

non-conformances )

P A F/GMP R £ AL S

- Internal quality/GMP compliance

audits;

- EEER (SRR (bde 255
Fikst)s

— Summaries of records where

appropriate (e.g. product quality

review);
- BRFEEEL — Supplier audits.

430 i &P ERHEA LT FE0d T | 430 Clear operating procedures should be
2R o available for major items of

manufacturing and test equipment.

431 R Fi LSBT TR%R 2 AKA | 431 Logbooks should be kept for major or
ZAEAARROPIR ERFED A critical analytical testing, production
BREFREEZPREY RS ~ KF/ equipment, and areas where product has
FEoRD MR R RS R T been processed. They should be used to
¢ FRFpLFE T HEAL ﬁ g Lo record in chronological order, as

appropriate, any use of the area,
equipment/method, calibrations,
maintenance, cleaning or repair
operations, including the dates and
identity of people who carried these
operations out.

432 &FFER AN hY 5 H s i | 432 Aninventory of documents within the

Quality Management System should be

maintained.
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i

¥ 2 4 (PRODUCTION)

R Bl (PRINCIPLE)

2R F R i O iAo 2
R R PR R TR R
S ET-ERES TS RS TR

B FT o

Production operations must follow
clearly defined procedures; they must
comply with the principles of Good
Manufacturing Practice in order to
obtain products of the requisite quality
and be in accordance with the relevant
manufacturing and marketing
authorisations.

- 44 % (GENERAL)

51 Z2ARd RBEFREFLEE - 5.1  Production should be performed and

supervised by competent people.

52 AP HEZ S F I 0 bldedkdc ~ |52 All handling of materials and products,
Bk~ #dv in ~REF T B e s Wi s such as receipt and quarantine,

Y LER ﬁ% dwARA 2 dp 4 R sampling, storage, labelling, dispensing,

(A B*fi% A 3T processing, packaging and distribution
should be done in accordance with
written procedures or instructions and,
where necessary, recorded.

53 T3 EBERCTRPES ¥ uFER3e | 53 All incoming materials should be
B amHApR o R FERES T checked to ensure that the consignment
o TR DT AT o corresponds to the order. Containers

should be cleaned where necessary and
labelled with the prescribed
information.

54 ZFB2RF2HERAFPEEFTT AL HE |54  Damage to containers and any other
PRI RE P RSB L problem which might adversely affect
Pl T R AR TR AN e the quality of a material should be

investigated, recorded and reported to
the Quality Control Department.

55 wRAEFAZ EH A& A4t 4 |55 Incoming materials and finished
6 BT LFMS Frop It IR products should be physically or
EIDH ST R NEH G administratively quarantined

immediately after receipt or processing,
until they have been released for use or
distribution.

56 X H /P FAE TS FAS/2 KA |56  Intermediate and bulk products

o R BAR B R AR T o

purchased as such should be handled on
receipt as though they were starting
materials.
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5.7 13 R4 H 2 A &Y R ReE 2 g |57 All materials and products should be
BOEET > UG R Nk o 1Y stored under the appropriate conditions
TP A DR IEE R SR o established by the manufacturer and in

an orderly fashion to permit batch
segregation and stock rotation.

58 MRFZE - BEHAFZEFLE/HEN |58 Checkson yields, and reconciliation of
fro nFEFEREALS e RPL R o quantities, should be carried out as

necessary to ensure that there are no
discrepancies outside acceptable limits.

59 2 RASDZAITE > 2 F k- IF% |59 Operations on different products should
e e RS VF AR R e not be carried out simultaneously or
TR F AR R consecutively in the same room unless

there is no risk of mix-up or
cross-contamination.

510 #WAzeh® - > ¥R R 42 Z | 510  Atevery stage of processing, materials
SR AE BB A and products should be protected from

microbial and other contamination.

511 rJZicE Rl 2 & Bp o l@:}%’ﬁ’»% 5.11 When working with dry materials and

BN e o Lk g 4 2 products, special precautions should be
oo FFEIF T A %Tm/%@f"__ ) taken to prevent the generation and
¢ 3B RATELS F AP o dissemination of dust. This applies
particularly to the handling of highly
hazardous, including highly sensitising
materials.
5.12 #;?f T242¢ > 975 Ry X &% E | 512 Atall times during processing, all

KA P BITP 2 LFPERr andfivs
P RAET BB BRMIEITP A SRR
PR NHZE (k¥ F) 2 P5EEE
AL e TR R T e 2
AR o

materials, bulk containers, major items
of equipment and where appropriate
rooms used should be labelled or
otherwise identified with an indication
of the product or material being
processed, its strength (where
applicable) and batch number. Where
applicable, this indication should also
mention the stage of production.
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513 * 3 E - K& & FEH 707 + & | 5.13  Labels applied to containers, equipment
'}7?- P 2@ 0 F - Rl oo or premises should be clear,
dbrp e Fobo % gmd hom Ak i unambiguous and in the company's

(blde: &~ £ B ~ Fik/e agreed format. It is often helpful in

R L F Ay Feeno addition to the wording on the labels to
use colours to indicate status (for
example, quarantined, accepted,
rejected, clean).

514 LZmE* Rtz 2 5~ B%EF | 514 Checks should be carried out to ensure
ﬁia?]%" EJ Foh- BRPOEMRE AL NG that pipelines and other pieces of
Gl Vi BRERE - equipment used for the transportation of

materials and products from one area to
another are connected in a correct
manner.

515 e viac®d kpdps & ivE4A 5z | 515  Any deviation from instructions or
PimAE o F 2 MAR  Jd BF AR procedures should be avoided as far as
TR ORFELTF TR AR D possible. If a deviation occurs, it should
58 o be approved in writing by a competent

person, with the involvement of the
Quality Control department when
appropriate.

516 x4 AR5 RIUTHIEEALR - 5.16 Access to production premises should

be restricted to authorised personnel.

2RV RRFReEB L

(PREVENTION OF CROSS-CONTAMINATION IN PRODUCTION)

517 # ¥ » &2 4 A REFL AL A
5;:-5 e »%P;,%égio,egiriw
%’?%%TQ%%3iw#7ﬁﬁf

SRR G R o 1 E A o
) (

URCERES BT ESNT S Ep
L LR EERE LYY
E\}T%%]T ES

5.17 Normally, the production of
non-medicinal products should be
avoided in areas and with equipment
destined for the production of medicinal
products but, where justified, could be
allowed where the measures to prevent
cross-contamination with medicinal
products described below and in
Chapter 3 can be applied. The
production and/or storage of technical
poisons, such as pesticides (except
where these are used for manufacture of
medicinal products) and herbicides,
should not be allowed in areas used for
the manufacture and / or storage of
medicinal products.
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518 B+ AF S E SR Y - Ry & 4 5 | 518 Contamination of a starting material or
AR BRI ALk RTH of a product by another material or
B AEFIZ RREE B R (A2 product should be prevented. This risk
e @WAeY ) 2 A AT A A e B~ F of accidental cross-contamination
WZF FF AFHELS A F resulting from the uncontrolled release
B z’v’ﬁi“a 3’ 2 FITE AR DR E of dust, gases, vapours, aerosol, genetic
FoORMITFR o RGBTSR materials or organisms from active
PO TEREFLDEED R > LR substances, other materials (starting or
AAEIIEE LB DF T2 0 in-process) and products in process,
BB bR o LE o RS RS R from residues on equipment, and from
B 9T A&ESE A B R R S operators' clothing should be assessed.
F KR oo The significance of this risk varies with
the nature of the contaminant and that
of the product being contaminated.
Products in which cross-contamination
is likely to be most significant are those
administered by injection and those
given over a long time. However,
contamination of all products poses a
risk to patient safety dependent on the
nature and extent of contamination.
519 R FAR/EF = F 4 0 54 L F B | 519 Cross-contamination should be
SREEXH 2K U o BiEA prevented by attention to design of the
LRI EEwp F&:? Pt 2y premises and equipment as described in
AR w0 e i VL Iﬁ,m/,a AR Chapter 3. This should be supported by
B Mgl s —’L 22l WU attention to process design and

implementation of any relevant
technical or organizational measures,
including effective and reproducible
cleaning processes to control risk of
cross-contamination.
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520 S Fh e p iR (¢ 4pafr 225
) BAe @R o iR R gl or
Wit2 AFERMAIGF ARG o ¢35
T E G OREKE AR L AR
Epin s AP E YA R B2
g s QAR FRARA 0 112
d A &P R 2 MU 2 &
R4 oA e R R RGE
ARG * S S EINE R S K
EX R RIS Rl Rk S el

5.20 A Quality Risk Management process,

which includes a potency and
toxicological evaluation, should be used
to assess and control the
cross-contamination risks presented by
the products manufactured. Factors
including; facility/equipment design and
use, personnel and material flow,
microbiological controls,
physico-chemical characteristics of the
active substance, process
characteristics, cleaning processes and
analytical capabilities relative to the
relevant limits established from the
evaluation of the products should also
be taken into account. The outcome of
the Quality Risk Management process
should be the basis for determining the
necessity for and extent to which
premises and equipment should be
dedicated to a particular product or
product family. This may include
dedicating specific product contact parts
or dedication of the entire
manufacturing facility. It may be
acceptable to confine manufacturing
activities to a segregated, self contained
production area within a multiproduct
facility, where justified.

521 S Fh ‘&P LEARNE S ETL R
IR B AR EATR 2R RS
FR AR o BE TS A BTN
TR RE L

5.21

The outcome of the Quality Risk
Management process should be the
basis for determining the extent of
technical and organisational measures
required to control risks for
cross-contamination. These could
include, but are not limited to, the
following:

Technical Measures

i Dedicated manufacturing facility
(premises and equipment);
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i p RN ARE S &G D i Self-contained production areas

B X VE 2 =z (HVAC) having separate processing
R BB s b B equipment and separate heating,
o ZOFIRR ke 7 Boing ventilation and air-conditioning

(HVAC) systems. It may also be
desirable to isolate certain
utilities from those used in other

areas;
i WA SRR GF 2K 0@ iii  Design of manufacturing process,
GAg s MR GFRTEDPF2Z 2R premises and equipment to
i gl SR Sl L minimize risk for

cross-contamination during
processing, maintenance and

cleaning;
iv @ TP ki MITE K 2R iv  Use of “closed systems” for
B & 52 45 i processing and material/product
transfer between equipment;
v PR ER AR (¢ RBIREE v Use of physical barrier systems,
) T 5 EHHE including isolators, as
containment measures;
Vi rp 122 U BRI A S R vi  Controlled removal of dust close
et Be o bldoid i A 304 Gl to source of the contaminant e.g.
through localised extraction;
vii XA B FRREHEELS vii  Dedication of equipment,
HE T2 EGR DR E (e //@ dedication of product contact
B) o MEEF @EELEIE parts or dedication of selected

parts which are harder to clean
(e.g. filters), dedication of
maintenance tools;

vili @ % - R 2 Yo R N viii  Use of single use disposable
technologies;
X i R AR A iXx  Use of equipment designed for
ease of cleaning;
X @EERFFHEERAR R X Appropriate use of air-locks and
BT F AP RULAEF LR B pressure cascade to confine
nos potential airborne contaminant

within a specified area;
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Xi #d ARG I N eI R 2T Xi  Minimising the risk of
£ AR LATE N TG R DF R contamination caused by
BoE TR BN recirculation or re-entry of

untreated or insufficiently treated
air;

Xii % Smmoxd ool p#R i xii  Use of automatic clean in place
IR systems of validated

effectiveness;

Xill ${3% 5 a- BORjisFREe o BK G xiii  For common general wash areas,
2R IR REE GRS LA separation of equipment washing,
oo drying and storage areas.

LR OE Organisational Measures

i BREE i A AH Y (PER LSRR i Dedicating the whole
B R EREERTS P LR manufacturing facility or a self
AAFEEY O BFEFLE contained production area on a
H g redb e R @A campaign basis (dedicated by

separation in time) followed by a
cleaning process of validated
effectiveness;

i @™ F R GFLAFR %A S i Keeping specific protective
o BT EERT AT RS clothing inside areas where
mos products with high risk of

cross-contamination are
processed;

i AHERRILG2ZAS 5 4 iii  Cleaning verification after each
LR N W Rl b O TN product campaign should be
BARLG - AT B E > A F considered as a detectability tool
R W R R e R e to support effectiveness of the

Quality Risk Management
approach for products deemed to
present higher risk;

v BANEAR% 2 TEPPIZ iv  Depending on the contamination

FEAFEFFEPBRES ST L R
144 KZaaN BT el ey, Rk =3 £
o A IR AE RS2/
;ﬂg#%-?vfé‘f‘f”ﬁ% ;

risk, verification of cleaning of
non product contact surfaces and
monitoring of air within the
manufacturing area and/or
adjoining areas in order to
demonstrate effectiveness of
control measures against airborne
contamination or contamination
by mechanical transfer;

56




Vo ORAPEIE S 25 Lb ek R B
2 B P A

v Specific measures for waste
handling, contaminated rinsing
water and soiled gowning;

VioomgRE s AR AR BaaR

vi  Recording of spills, accidental
events or deviations from
procedures;

Vil B 5K E R F 2 R B AR K vii  Design of cleaning processes for
PO RFRERAL T §ERR premises and equipment such that
SRR the cleaning processes in
themselves do not present a
cross-contamination risk;
viii viii  Design of detailed records for

f"L:F /F lj?ﬁﬁim ¥ %4k MFEE
BpE AR R AR F AR

bl VE
TIR A i $ S T ¥

2

+ 2z @ile ¥

cleaning processes to assure
completion of cleaning in
accordance with approved
procedures and use of cleaning
status labels on equipment. and
manufacturing areas;

o
LS

iX AN EL R LR e
e s

iXx  Use of common general wash
areas on a campaign basis;

X 1157 & 2 E’rrﬁ», YLFE B 2 T
it s B EARM 2 AR R B A -

X Supervision of working behaviour
to ensure training effectiveness
and compliance with the relevant
procedural controls.

522 R TARR TH®ITHF L TR G 40| 522 Measures to prevent
#e 2 B G ootk cross-contamination and their
effectiveness should be reviewed
periodically according to set
procedures.
F£3z (Validation )
5.23 FErcATy as it ip L R 0 ¥ k7| 523  Validation studies should reinforce

B2 iz 5§ % o Big%k %
%’7‘0

o

Good Manufacturing Practice and be
conducted in accordance with defined
procedures. Results and conclusions
should be recorded.
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524 ##* T ireh@ld g &A@ H 202 | 524 Whenany new manufacturing formula
P 3R P B B b 7 1T eh or method of preparation is adopted,
MR RPN E KGO steps should be taken to demonstrate its
Gh oA REN A AN BEE suitability for routine processing. The
REH - R2Z A& o defined process, using the materials and

equipment specified, should be shown
to yield a product consistently of the
required quality.

525 HWigEsav i ¢ BTA TS T A /8% | 525 Significant amendments to the
Bz FWMMHHE BT 0 FIELH AR manufacturing process, including any
Pfleniz e 1 0 e FEIT o change in equipment or materials,

which may affect product quality and/or
the reproducibility of the process should
be validated.

526 @WARZ A2R B 7 2P B4 E FErx 0 | 5,26 Processes and procedures should
WEERH aiFiE AT g R 4 o undergo periodic critical re-validation to

ensure that they remain capable of
achieving the intended results.

R (STARTING MATERIALS)

527 R &R EHE -~ THRIT ~ 582 | 527  The selection, qualification, approval
A H R e ER S BT and maintenance of suppliers of starting
WEEFT e 2 ah- 304 o EAfE materials, together with their purchase

BEFED Bl R RLR G AT
o FE TP kR s WidiEs s BER
dheigg Rl 2 ol BB Y ang B
# oo FFE - BRF/ AL
MY - Rl FERFSL T | R
ERE - B4 PR B &G B AT
f o W R ROF D RO P T R
PR oo

and acceptance, should be documented
as part of the pharmaceutical quality
system. The level of supervision should
be proportionate to the risks posed by
the individual materials, taking account
of their source, manufacturing process,
supply chain complexity and the final
use to which the material is put in the
medicinal product. The supporting
evidence for each supplier / material
approval should be maintained. Staff
involved in these activities should have
a current knowledge of the suppliers,
the supply chain and the associated risks
involved. Where possible, starting
materials should be purchased directly
from the manufacturer of the starting
material.
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528 @i F i RAF T E LS
Fathidd - &ke 2 g RIBEodd
HHESE S BT s A/ e EBEH R
Fer ¥ F S w BT BE 0 B AL
2 TR e AR Y

=

ER VR

5.28 The quality requirements established by
the manufacturer for the starting
materials should be discussed and
agreed with the suppliers. Appropriate
aspects of the production, testing and
control, including handling, labelling,
packaging and distribution
requirements, complaints, recalls and
rejection procedures should be
documented in a formal quality
agreement or specification.

529 ¥t Rl E e pRAR| BT ¥ a2 2 | 5,29  For the approval and maintenance of
FooR fheT suppliers of active substances and
excipients, the following is required:
T L % Active substances

PREERTS VP IRy T
A R T B H A S MR % D 5
A AR . BRI
MR AL NS TR o

Supply chain traceability should be
established and the associated risks,
from active substance starting materials
to the finished medicinal product,
should be formally assessed and
periodically verified. Appropriate
measures should be put in place to
reduce risks to the quality of the active
substance.

FERALE 2 4

BV EEFFRNE (¢
G E Rl G ko ¥

Yo R i fudh g

d 2 R % e

The supply chain and traceability
records for each active substance
(including active substance starting
materials) should be available and be
retained by the manufacturer of the
medicinal product.
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B R E YR G AR
oo upER HA#BM, ol Lﬁa;ﬁa

2R R R Wi T g
R 17 REERAE R FE - 2
Rt 8

Audits should be carried out at the
manufacturers and distributors of active
substances to confirm that they comply
with the relevant good manufacturing
practice and good distribution practice
requirements. The holder of the
manufacturing authorisation shall verify
such compliance either by
himself/herself or through an entity
acting on his/her behalf under a
contract. For veterinary medicinal
products, audits should be conducted
based on risk.

B EE RS2 B2 FER o ik
GMP {7 2>% 2 PAEan®in 5 Y &I
Kp o mEA e R AL TS
L e B P PR TR T 2
S ST APLARNE U - R S A I
Foe TR EZRAOFIIPL TR T o

Audits should be of an appropriate
duration and scope to ensure that a full
and clear assessment of GMP is made;
consideration should be given to
potential cross- contamination from
other materials on site. The report
should fully reflect what was done and
seen on the audit with any deficiencies
clearly identified. Any required
corrective and preventive actions should
be implemented.

EETR % EEAE R R
AN A S ‘é“ﬁ‘%f PP o o k=2
2R PO A .

Further audits should be undertaken at
intervals defined by the quality risk
management process to ensure the
maintenance of standards and continued
use of the approved supply chain.

R |

Excipients

R 2 H T 1245 PIC/S 4531 PI
045-1 i # 20 4 % FmpkajHl 2 i §
R R D R R R A
TRAEERGITRLREEFTRY E
# o

Excipients and excipient suppliers
should be controlled appropriately
based on the results of a formalised
quality risk assessment in accordance
with the PIC/S Guideline P1 045-1
‘Guidelines on the formalised risk
assessment for ascertaining the
appropriate Good Manufacturing
Practice for excipients of medicinal

products for human use’.
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530 mfliE - & p o B A/FHF B¢ | 5.30 Foreach delivery of starting material
Fen M ¢ AP M PRI Rre b B3t the containers should be checked for
FoERE - FEE S RRFET integrity of package, including tamper
R B lag Rlaik 2 S il evident seal where relevant, and for
MEEREPFPFAZ - RIE - FXE D correspondence between the delivery
Blewb ks & o note, the purchase order, the supplier's

labels, and approved manufacturer and
supplier information maintained by the
medicinal product manufacturer. The
receiving checks on each delivery
should be documented.

531 RmFHz - [ Ad 3 pi=tsrles | 531 If one material delivery is made up of
FoA-PEREPTRERE R different batches, each batch must be
BT o considered as separate for sampling,

testing and release.

532 #w ®PRFEEF FRT GRS L% | 532 Starting materials in the storage area

L) e A BI P T AR should be appropriately labelled (see
section 13). Labels should bear at least
the following information:

[ A iy LR P85S G i The designated name of the

(7 7F%); product and the internal code
reference where applicable;

o e ere d aht gL ii A batch number given at receipt;

i B N F PR (e F i Where appropriate, the status of

PP ST 4R the contents (e.g. in quarantine, on
test, released, rejected);

iv B Rp L e p o iv. Where appropriate, an expiry date
or a date beyond which retesting is
necessary.

S R T N B When fully computerised storage

FREMRALTEMS GO ARR systems are used, all the above

+ o information need not necessarily be in a

legible form on the label.

5.33 }f%”ﬁ i ’ﬁ'? mﬁﬁ # iﬁ‘lﬁri - B | 5.33 There should be appropriate procedures

or measures to assure the identity of the
contents of each container of starting
material. Bulk containers from which
samples have been drawn should be
identified (see Chapter 6).
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534 W3 S FEAIINF T > 2B Af % |5.34 Onlystarting materials which have been

PPN Rl @ oo released by the Quality Control
department and which are within their
retest date should be used.
535 M ASWUEHRAFLPFTHME 2 535 Manufacturers of finished products are
Pttty k2 Rkl S T mpliRe W R Y responsible for any testing of starting
a2 ROl Bad Buendt e B > RpER materials® as described in the marketing
% R U Pt authorisation dossier. They can utilise
SRS i partial or full test results from the
approved starting material manufacturer
but must, as a minimum, perform
identification testing* of each batch
according to Annex 8.
SEE e jE R Y E 545 §erif ¢ K 3 A similar approach should apply to

L o packaging materials as stated in section
5.45.

PR ELERE AP P FV R 4 |dentity testing of starting materials

Hent 22 RpREE o should be performed according to the
methods and the specifications of the
relevant marketing authorisation dossier.

536 %Z& hRIFEOEBAHREP H £324 | 536 The rationale for the outsourcing of this

2o ikfu, oL TR R

testing should be justified and
documented and the following
requirements should be fulfilled:

i i R RREE TR TR
BB R TE L R R
CER T EINE TR
FER %‘ )

i Special attention should be paid
to the distribution controls
(transport, wholesaling, storage
and delivery) in order to maintain
the quality characteristics of the
starting materials and to ensure
that test results remain applicable
to the delivered material;
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RO REREERARERFE Y
BEFV AR EP TRy a2 R
NS
7 RFRIE (& 453 HR) H9T2 b
Moy B P FRBEY =
S fEfr 2 o

The medicinal product
manufacturer should perform
audits, either itself or via third
parties, at appropriate intervals
based on risk at the site(s)
carrying out the testing (including
sampling) of the starting
materials in order to assure
compliance with Good
Manufacturing Practice and with
the specifications and testing
methods described in the
marketing authorisation dossier;

Rkt i f{/l—f@:r@#@f—f O A
P kd Ly TR .sq_%"xip
TAREF oé'fz%‘i{ﬁm_#@
XY EEPHPERRDE S

Foo iy bt o

The certificate of analysis
provided by the starting material
manufacturer/supplier should be
signed by a designated person
with appropriate qualifications
and experience. The signature
assures that each batch has been
checked for compliance with the
agreed product specification
unless this assurance is provided
separately;

+r-r’§l3£f;\}@ VE%/'E;,,} ﬁllg
F’Lmlﬁ’é..q_‘$(g Vﬁ@'?‘},@ﬁﬁm
EE ) & FEIER AR 2 %
B AN FURIGRL B S
B o et bR s &R A
Pz E R

The medicinal product
manufacturer should have
appropriate experience in dealing
with the starting material
manufacturer (including
experience via a supplier)
including assessment of batches
previously received and the
history of compliance before
reducing in-house testing. Any
significant change in the
manufacturing or testing
processes should be considered;

63




v ST RARPEHEIREERF R
2 i p d v f i BRy
BRCEAR & AR F DT
BEAE K (NBEY A
LB BT ) TR
P hrk PR BuhEzr LR
PIRE 3 & B4R P 4§ 45 0 =
SRR o i X R Y
BREERR S TEP S -

v The medicinal product
manufacturer should also perform
(or via a separately approved
contract laboratory) a full
analysis at appropriate intervals
based on risk and compare the
results with the material
manufacturer’s or supplier’s
certificate of analysis in order to
check the reliability of the latter.
Should this testing identify any
discrepancy then an investigation
should be performed and
appropriate measures taken. The
acceptance of certificates of
analysis from the material
manufacturer or supplier should
be discontinued until these
measures are completed.

\

537 RS Wd fwnt | xE G AR D
fie > YR R e R R B pr g

ErFEIGE T FER o

h?:‘ﬂ

5.37 Starting materials should only be
dispensed by designated persons,
following a written procedure, to ensure
that the correct materials are accurately
weighed or measured into clean and
properly labelled containers.

538 H-gAp2Zhfz AL g8 % E 0 % | 538 Eachdispensed material and its weight
BB wlie h/P TS sk o or volume should be independently
checked and the check recorded.
539 & - pax B R REEF - 420 T | 539 Materials dispensed for each batch

PR T e

should be kept together and
conspicuously labelled as such.

JERE I LQUE/N FREASE FL/6 XA R

( PROCESSING OPERATIONS:
PRODUCTS)

INTERMEDIATE AND BULK

5.40 (i gk (FIFE B AT o kB B o
R EER A WA LY R R
TEMFFEDRP AR AERY
PR

5.40 Before any processing operation is
started, steps should be taken to ensure
that the work area and equipment are
clean and free from any starting
materials, products, product residues or
documents not required for the current
operation.
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541 X H &/¢ B A S #FAL/2 X4 &K% 541 Intermediate and bulk products should
FORAE R EET o be kept under appropriate conditions.
542 msrilfeigrrsc(4 L A% 2" FErk ) | 5.42  Critical processes should be validated
(see "Validation™ in this Chapter).
543 i & @lAR? § 4% kB § 413590k | 543  Any necessary in-process controls and
AL B environmental controls should be
carried out and recorded.
544 B HHAFOEIREFRIHBRA & 5.44  Any significant deviation from the

jl’, -4‘: j',l E’?’ E (<]

expected yield should be recorded and
investigated.

¢ 44 (PACKAGING MATERIALS)

545 E R EHALE e Rahe E 2 & | 545  The selection, qualification, approval
BReaEE - HRFE-~PEF BERBR and maintenance of suppliers of primary
RALY S B ELE o and printed packaging materials shall be

accorded attention similar to that given
to starting materials.

546 gt flehe EHAES F WA o %M | 5.46 Particular attention should be paid to
PR T L 22 > R H printed materials. They should be stored
2t f AEFAENEF o N K2 H in adequately secure conditions such as
iRz Bt ehe EHPEE B B PR to exclude unauthorised access. Cut
By Be REGEEE - 1 ﬁu AR labels and other loose printed materials
MRS #d e R > R should be stored and transported in
&L AR B i o separate closed containers so as to avoid

mix-ups. Packaging materials should be
issued for use only by authorised
personnel following an approved and
documented procedure.

547 & - &2 f B - p=w2 KB R|he K| 547  Each delivery or batch of printed or
M S e ZHE - BRES B3 0 primary packaging material should be
FF PR B PR e o given a specific reference number or

identification mark.

548 & iTA T & EHH S S B Rh| 548 Outdated or obsolete primary packaging

e
?%Hﬁ@%ﬁﬁ’lﬁﬁ@ﬁﬁ”%
5‘;‘0

material or printed packaging material
should be destroyed and this disposal
recorded.

/& #1e % (PACKAGING OPERATIONS)
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549 #Zzx ale XIvEFIFREFSHLL > % | 549 When setting up a programme for the
RFL R F AR R D A packaging operations, particular
etgy RS 2 FDE ST @ attention should be given to minimising
[E5 YV o the risk of cross-contamination, mix-ups

or substitutions. Different products
should not be packaged in close
proximity unless there is physical
segregation.

550 #&/e KiTEH4em 5P > M rgiR | 550 Before packaging operations are begun,
TE®R ~ L7 KRB E HBXH steps should be taken to ensure that the
AFAEG P BRFITENT & 2 A work area, packaging lines, printing
Rt OERAS s RPN E o ) machines and other equipment are clean
¢ ERRNTRERFF DEAREAPGT - and free from any products, materials or

documents previously used, if these are
not required for the current operation.
The line-clearance should be performed
according to an appropriate check-list.

551 ik hAd & L f% #5 0 E#RM &+ | 551  The name and batch number of the

- Bale FhmDE o product being handled should be
displayed at each packaging station or
line.

552 13 A& F* che P L&A/ | 552  All products and packaging materials to
KNPy e sle Kip s keI e be used should be checked on delivery
e ~ - B2 - R to the packaging department for

quantity, identity and conformity with
the Packaging Instructions.

553 @ * i BA B w s FE G i | 5,53 Containers for filling should be clean
ARELEFFRF LS IHBE - ble before filling. Attention should be given
rBRT 2 RS o to avoid and remove any contaminants

such as glass fragments and metal
particles.

554 @ % > EE R RKE LA ET o | 554 Normally, filling and sealing should be

W

Zodedt o RIBERB-AE § AR 0 VR
FF g A R e PR o

followed as quickly as possible by
labelling. If it is not the case,
appropriate procedures should be
applied to ensure that no mix-ups or
mislabelling can occur.
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555 EiwEr | it¥ (Hl4ct 4% ~ k2P ¥ ) | 555 The correct performance of any printing
it FElt o 2 p A BREEAL AL/ operation (for example code numbers,
FIrE Y 257 B3 Nk A/PH expiry dates) to be done separately or in
Fheedr e TR LR 0 T E the course of the packaging should be
A A i checked and recorded. Attention should

be paid to printing by hand which
should be re-checked at regular
intervals.

556 § i * N ER{eH TaME R > & | 5.56  Special care should be taken when using
AL AfHELRER S R 0 cut-labels and when over-printing is
Bl R Rt SRR o carried out off-line. Roll-feed labels are

normally preferable to cut-labels, in
helping to avoid mix-ups.

557 T FHAE  ERTEES 5.57 Checks should be made to ensure that
Kk L T BRRFR A Pff any electronic code readers, label
£ S counters or similar devices are

operating correctly.

558 gEr & hEr e EiR F hF I 0 & | 558  Printed and embossed information on
PLEE Y Ry fERARY e packaging materials should be distinct

and resistant to fading or erasing.

559 = a/e XYW F > A SR E4IKES | 559 On-line control of the product during
WA/ > 2 e E TR packaging should include at least

checking the following:

i General appearance of the

packages;

i e AEERE i Whether the packages are
complete;

i 3R g 58 e Hi, iii  Whether the correct products and
packaging materials are used;

iv ErreiE iv. Whether any over-printing is
correct;

vV A AR EARBOT mEE v Correct functioning of line

monitors.

KAe ER BN RS o

Samples taken away from the packaging

line should not be returned.

67




560 ez BAEEhA 5> ﬁiﬁ Sk $:HE X | 560 Products which have been involved in
EanEFua A AZRT 6 i@ E an unusual event should only be
Wonnle K o ),r’g; lﬁ- T ¥ 2 3 reintroduced into the process after
ik bk o special inspection, investigation and

approval by authorised personnel.
Detailed record should be kept of this
operation.

5.61 HA@Ea/e KA FEE Rz & fipladc | 5,61 Any significant or unusual discrepancy
T2 ANE AP Fendicg A c? o R observed during reconciliation of the
Rz iz w &E—a‘ R R A R RS amount of bulk product and printed
WEREAALIT A LRI E R o packaging materials and the number of

units produced should be investigated
and satisfactorily accounted for before
release.

562 ~fle ZixE -G @Z®AR* A | 562 Uponcompletion of a packaging
By 5L B Rl AR S HE s o operation, any unused batch-coded
BB F A Uk o AEPELZ PR e packaging materials should be
AR v ¥ K&E} Em AR - destroyed and the destruction recorded.

A documented procedure should be
followed if un-coded printed materials
are returned to stock.

2 % & % (FINISHED PRODUCTS)

563 & ¥ A S ik E R FITiEE T K33 | 5.63  Finished products should be held in
BEFHF 0 LD BME S o quarantine until their final release under

conditions established by the
manufacturer.

564 A &5 Epx %*x T BX A SE < # | 564 The evaluation of finished products and
R ERITNTE S F(FFEA) - documentation which is necessary

before release of product for sale is
described in Chapter 6 (Quality
Control).

565 xiFis XA KREFERFTIEEIT| 565 After release, finished products should

%‘?)}” }El%r'r’l\:‘k? °

be stored as usable stock under
conditions established by the
manufacturer.

7 chs fow s & 19 R R

(REJECTED, RECOVERED AND RETURNED MATERIALS )
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566 E* chhix A SRy ¥4 2 %R4E | 5,66 Rejected materials and products should
PR TABRFIG R o % be clearly marked as such and stored
FREETERE AL A E separately in restricted areas. They
FILR M o A mBEBRER TR YRS should either be returned to the
P A R aRLT XA sk o suppliers or, where appropriate,

reprocessed or destroyed. Whatever
action is taken should be approved and
recorded by authorised personnel.

567 dE* A2 HaE ARJTRH B o % £ &2 | 5.67 The reprocessing of rejected products
ERNESS W ot Rt iy S0 - LI éi R should be exceptional. It is only
o PR ATL R R T permitted if the quality of the final
PR REF TR 4 eF > P H &r product is not affected, if the
& g o specifications are met and if it is done in

accordance with a defined and
authorised procedure after evaluation of
the risks involved. Record should be
kept of the reprocessing.

568 #E&HE EF2 At E ~ 8 | 568 The recovery of all or part of earlier
Ao R ERER S E iR AR batches, which conform to the required
- BRI aTr 0 BEFAFT o 1o quality by incorporation into a batch of
fAder BB Tk % ¢ 7 HHER the same product at a defined stage of
BRzZERT BB LTR ?é 3 manufacture should be authorised
FHERE T o TR Vv RS 3T beforehand. This recovery should be

carried out in accordance with a defined
procedure after evaluation of the risks
involved, including any possible effect
on shelf life. The recovery should be
recorded.

560 G E mJTNE ~faw 2 A FeniZ @5 | 569 The need for additional testing of any

HA S R ST HIP Y R
gé‘:%; ﬁj'\/‘g 't}_ °

finished product which has been
reprocessed, or into which a recovered
product has been incorporated, should
be considered by the Quality Control
Department.
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5.70
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5.70 Products returned from the market and

which have left the control of the
manufacturer should be destroyed
unless without doubt their quality is
satisfactory; they may be considered for
re-sale, re-labelling or recovery in a
subsequent batch only after they have
been critically assessed by the Quality
Control Department in accordance with
a written procedure. The nature of the
product, any special storage conditions
it requires, its condition and history, and
the time elapsed since it was issued
should all be taken into account in this
assessment. Where any doubt arises
over the quality of the product, it should
not be considered suitable for re-issue
or re-use, although basic chemical
reprocessing to recover active
ingredients may be possible. Any action
taken should be appropriately recorded.

R e
(PRODUCT SHORTAGE DUE TO MANUFACTURING CONSTRAINTS)

5.71

Wi flw 17 v 455 F4P 2 Mg oF

PR ERERRF T i e
CRERETY B E-F RS S
At RS U R
@'—’—)'A%KE\’#IJ °

5.71 The manufacturer should report to the

marketing authorisation holder (MAH)
any constraints in manufacturing
operations which may result in
abnormal restriction in the supply. This
should be done in a timely manner to
facilitate reporting of the restriction in
supply by the MAH, to the relevant
competent authorities, in accordance
with its legal obligations.
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& ¢ 4] (QUALITY CONTROL)

& R (PRINCIPLE)

A% k2 GMP 4531 e 4 B 354
s

This chapter should be read in
conjunction with all relevant sections of
the GMP guide.

R EAIER  RRERRME e
Boov BB EARA Mo R R 2
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>z Y
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Quality Control is concerned with
sampling, specifications and testing as
well as the organisation, documentation
and release procedures which ensure
that the necessary and relevant tests are
carried out, and that materials are not
released for use, nor products released
for sale or supply, until their quality has
been judged satisfactory. Quality
Control is not confined to laboratory
operations, but must be involved in all
decisions which may concern the quality
of the product. The independence of
Quality Control from Production is
considered fundamental to the
satisfactory operation of Quality

Control.

- ##.7_ (GENERAL)

6.1

F - BREFT D
FITRF o
ko ¥d B
Feom
@W?
o1

B e

o kT
PLIRFR R HE s IR R
EF Ay FREERDAR G
#%y d H A2 - B
° PRt g ef

A
o 0
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A
FEE oM
R ?*f
g B o

6.1

Each holder of a manufacturing
authorisation should have a Quality
Control Department. This department
should be independent from other
departments, and under the authority of
a person with appropriate qualifications
and experience, who has one or several
control laboratories at his disposal.
Adequate resources must be available to
ensure that all the Quality Control
arrangements are effectively and

reliably carried out.
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6.2 SFEAILEHLEBRFMENF - 6.2  The principal duties of the head of
FooFEMA T RFEARNEG H s Quality Control are summarised in
SRR 0 Blde D fIRT s FER T LT TR Chapter 2. The Quality Control
B AR fé:: 'E“f‘?' e . SR S Department as a whole will also have
P2/ F FHREDEF (F 3§ )& other duties, such as to establish,

F R Al & B Benl frihor o FE R validate and implement all quality

A&E TBATR o FEfrE ST control procedures, oversee the control

M2 @R % - g v EYRED of the reference and/or retention

mARR T 0 P A R B edk o samples of materials and products when
applicable, ensure the correct labelling
of containers of materials and products,
ensure the monitoring of the stability of
the products, participate in the
investigation of complaints related to
the quality of the product, etc. All these
operations should be carried out in
accordance with written procedures and,
where necessary, recorded.

6.3 EMALARER R AT AP B T 6.3  Finished product assessment should
Foo k2 AR WA RS E embrace all relevant factors, including
B (edph/e k) 22zt~ P& production conditions, results of
BRASERREI B EA TR T - in-process testing, a review of

manufacturing (including packaging)
documentation, compliance with
Finished Product Specification and
examination of the final finished pack.

64 LRBEENAL EEF ZFEA4I4 A |64  Quality Control personnel should have

l@@”ié?v °

access to production areas for sampling

and investigation as appropriate.

BRrREFTRHREZRE
(GOOD QUALITY CONTROL LABORATORY PRATCTICE )

6.5

FHARE MG 2 R BB LR
SRR T 2 - R FFulahE R
FHERARS D EFRG R D
FE#He s TELL PR TS o X
R 2 FE9 % Byl
BRRF AR ERED B o

6.5

Control laboratory premises and
equipment should meet the general and
specific requirements for Quality
Control areas given in Chapter 3.
Laboratory equipment should not be
routinely moved between high risk areas
to avoid accidental cross-contamination.
In particular, the microbiological
laboratory should be arranged so as to

minimize risk of cross-contamination.
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66 FHEFPDAR R EEWEKXAERE |66  The personnel, premises, and equipment

G TEDE TR ER in the laboratories should be appropriate
EARAL o & & % - R & BRI to the tasks imposed by the nature and
SRR o FEEILd F o WRL R the scale of the manufacturing

MR R RS E ke operations. The use of outside

4o PRAE o laboratories, in conformity with the

principles detailed in Chapter 7,
Outsourced Activities, can be accepted
for particular reasons, but this should be
stated in the Quality Control records.

< ¢ (Documentation )

6.7 Rz Eay f%f@:iﬁ B %w f 720 |67 Laboratory documentation should

BBl BREFEH G HMAEL > 22 follow the principles given in Chapter 4.
T TR e SR IR B B An important part of this documentation
ol deals with Quality Control and the

following details should be readily
available to the Quality Control

Department:
(O (i)  Specifications;
(i) Fitddtk -2k~ 28 (¢ 2% (ii) Procedures describing sampling,
1FTHE /NPt : A )~ ek testing, records (including test
BRI B worksheets and/or laboratory

notebooks), recording and

verifying;
(i) RERI/HRFEXG AHLFR D (iii) Procedures for and records of the
R calibration/qualification of
instruments and maintenance of
equipment;
(iv) HEERIEE RS 2L 3 (iv) A procedure for the investigation
2R of Out of Specification and Out of
Trend results;
(V) #®&FL 2/ FEP S (v) Testing reports and/or certificates
of analysis;
(Vi) B (2§ ~ k@ or %) (vi) Data from environmental (air,
E R/ TR (& ) water and other utilities)

monitoring, where required;

(Vii) ¥eZe > 2 drascie sy (V7)o (vii) Validation records of test

methods, where applicable.
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68 @pksFHMLERPETE4Y 29 6.8  Any Quality Control documentation
[LENE }T’?g\ﬁ e A4F M 2 relating to a batch record should be
Z R e retained following the principles given
in Chapter 4 on retention of batch
documentation.

6.9 FupAladcdy (4o %%~ AF |69  Some kinds of data (e.g. tests results,
By g 41) B LFAEF TR g L yields, environmental controls) should
ehk o TR HAARE R AR ﬁ”{%ﬁ%[@; be recorded in a manner permitting

NTEEFAG trend evaluation. Any Out of Trend or
Out of Specification data should be
addressed and subject to investigation.

6.10 “%rf FUrpre iz Fach s His R4s#c | 6.10 In addition to the information which is
pobHArR Rz Lo A2 /A ed T Ik part of the batch documentation, other
A EE A OB raw data such as laboratory notebooks

and/or records should be retained and
readily available.

# # (Sampling)

6.11 HERZFSEFHEZ T AREHNTE 6.11 The sample taking should be done and

& o TEATR fg T FYIE P recorded in accordance with approved
written procedures that describe:

1) ez (i) The method of sampling;

(i) @ * gEKE (i) The equipment to be used;

(i) B FE (iii) The amount of the sample to be
taken;

(iv) =Eie& fRAR T s hip 4 (iv) Instructions for any required
sub-division of the sample;

(V) ®@* 257 Baugd s gt (v) The type and condition of the
sample container to be used;

(Vi) S0P &20 7 Bamiku] (vi) The identification of containers
sampled;

(vii) f%@i FenEZ P F7RIR TR > Y (vii) Any special precautions to be

LR FOR G A P e R

observed, especially with regard
to the sampling of sterile or

noxious materials;

(viil) gEFiE i

(viii) The storage conditions;

(IX) #¥FEKE 2 G5FE - i 4

(ix) Instructions for the cleaning and

storage of sampling equipment.
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6.12 HEHHPp 2 Al 2 SpA & | 6.12 Samples should be representative of the
PR A e TR 2 §;, Fl g e batch of materials or products from
Ao AT T B B R E (e B4z which they are taken. Other samples
Bdosv B ) 220 o #rig * a3 3 may also be taken to monitor the most
AR 'GERS 2 TRFHEPE stressed part of a process (e.g. beginning
EIT o or end of a process). The sampling plan
used should be appropriately justified
and based on a risk management
approach.
6.13 ﬁ R B R RETEPN R «Jr" N 6.13 Sample containers should bear a label
R PHERENpPZEER T indicating the contents, with the batch
TP“ Y SRET R A g) B SR B L T - number, the date of sampling and the
PR AR RS N E R containers from which samples have
L been drawn. They should be managed in
a manner to minimize the risk of mix-up
and to protect the samples from adverse
storage conditions.
6.14 B TERESE T 3RS SE- K45l | 6.14  Further guidance on reference and
SRR 19 o retention samples is given in Annex 19.
¥ % (Testing)
6.15 5% > F S mrx o 2L T Rdsmreen | 6.15  Testing methods should be validated. A
FRE E’ﬁ SR ERE £ laboratory that is using a testing method
Pl o IRt HFT AP E Y ks and which did not perform the original
Wit ek (T E T R RGE 0 2 validation, should verify the
T2 o appropriateness of the testing method.
All testing operations described in the
Marketing Authorisation or technical
dossier should be carried out according
to the approved methods.
6.16 EHF P F K = CFE e s M4ES | 6.16 The results obtained should be recorded.
(R T %‘L\ﬁim :‘L * 1@ ETARE 47 2 Results of parameters identified as
& h/P ¥ R nﬂ» P E - R & critical quality attributes should be
G S) TR S trended and checked to make sure that
they are consistent with each other. Any
calculations should be critically
examined.
6.17 R iFandB%EF o4 2 "R 45T 7] |6.17 The tests performed should be recorded

Beyg/ T A

and the records should include at least

the following data:
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(i) Ryps R 2 AW (F (i) Name of the material or product
7)) and, where applicable, dosage
form;

(i) #8-2 HWUERE/AERET (& (ii) Batch number and, where

EEFE) appropriate, the manufacturer
and/or supplier;

(i) ApBE BB HARR DET FTAL (iii) References to the relevant
specifications and testing
procedures;

(V) #ea2% > g% E2 iz (iv) Test results, including

PHERER L s d T observations and calculations, and
reference to any certificates of
analysis;

(V) t&==pd; (v) Dates of testing;

(Vi) #73%H%k2 A R ag & (vi) Initials of the persons who
performed the testing;

(vii) ELW%& AR k2 A (vii) Initials of the persons who

&
Aeng

\;"

verified the testing and the

calculations, where appropriate;

(viil) v 4 r (N H &Rk z_)
i‘)y Fp 2 #ﬂ T2

pop g E

BV

ik
LR

i e
=
P

-n\

(viii) A clear statement of approval or

rejection (or other status decision)
and the dated signature of the

designated responsible person;

(ix) alitsrié * Tk & o (ix) Reference to the equipment used.
6.18 =3 WAz g4 #45d 2 42X B &2 | 6.18 All the in-process controls, including
A% TREDE ] Bk &EFEFII0 those made in the production area by
Pieen™ 207 Tl sk . production personnel, should be
performed according to methods
approved by Quality Control and the
results recorded.
6.19 RBFRLILFHEZEM B3R BB E | 6.19 Special attention should be given to the

n o HREESIREREL ST B
Reitd o enie i QLA 2 41 0§ e

REEE@* 2 %G 2% 2 F A4

-

quality of laboratory reagents, solutions,

glassware, reference standards and

culture media. They should be prepared

and controlled in accordance with

written procedures. The level of controls

should be commensurate to their use and

to the available stability data.
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6.20
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6.20 Reference standards should be

established as suitable for their intended
use. Their qualification and certification,
as such, should be clearly stated and
documented. Whenever compendial
reference standards from an officially
recognised source exist, these should
preferably be used as primary reference
standards unless fully justified (the use
of secondary standards is permitted once
their traceability to primary standards
has been demonstrated and is
documented). These compendial
materials should be used for the purpose
described in the appropriate monograph
unless otherwise authorised by the

National Competent Authority.

6.21 FEEFFEM AR HEBRESEEEZ2E | 6.21 Laboratory reagents, solutions,
ARl e Rip P2 AR reference standards and culture media
NEF o FERERBRAASDRTPY > should be marked with the preparation
B H Eu iy i 2 - T AR and opening date and the signature of
boo gh b R F ST 0 BT the person who prepared them. The
H3 SR PR BTk Y expiry date of reagents and culture
e media should be indicated on the label,

together with specific storage
conditions. In addition, for volumetric
solutions, the last date of standardisation
and the last current factor should be
indicated.

6.22 % &RPF KR NRHKITE2Z TP F | 6.22 Where necessary, the date of receipt of

(e Y2 HRAER &) G
oo @ 2 pEG
B2 > 3 e 2
£ R TR

AR AR
BlrpPET T E
ﬁ*@ﬂﬁf R
W TG

Rl e = )

any substance used for testing
operations (e.g. reagents, solutions and
reference standards) should be indicated
on the container. Instructions for use and
storage should be followed. In certain
cases it may be necessary to carry out an
identification test and/or other testing of
reagent materials upon receipt or before

use.
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6.23 ",% THE PEPHE S Ry LS % 7 | 6.23 Culture media should be prepared in
}@ R A A WERDE REH - 275 accordance with the media
AR VTR B B W e RS o manufacturer’s requirements unless
scientifically justified. The performance
of all culture media should be verified
prior to use.

6.24 g it P ER A AE FRER | 6.24  Used microbiological media and strains
HIEERREFL T LE Y ML should be decontaminated according to
RRAFALERTIF 2975 o feflis 2 ik a standard procedure and disposed of in
AFERRARDERD RAonE 2 T2 a manner to prevent the

v, PEm g LR o cross-contamination and retention of
residues. The in-use shelf life of
microbiological media should be
established, documented and
scientifically justified.

6.25 6.25 Animals used for testing components,

PR E S s RPN A Kl e o
LIEPE S R RS R e v

WH LI B2 Ph N R
F4l o TS B e > PR ET
Hig* FrAv2 if § kdko

i R 14 A FE

materials or products, should, where
appropriate, be quarantined before use.
They should be maintained and
controlled in a manner that assures their
suitability for the intended use. They
should be identified, and adequate
records should be maintained, showing

the history of their use.
FHEF2LE T E (On-going stability programme )
6.26 ZERFW (o HEx g M REFFOEE |6.26 After marketing, the stability of the
LEEFTR FZ ;L FHREFR B medicinal product should be monitored
Hoe KV e BB TR according to a continuous appropriate
R 38 (B)4e o u&_;SSE:%,‘r ZE NS HE programme that will permit the
Mt i D ) o detection of any stability issue (e.g.
changes in levels of impurities or
dissolution profile) associated with the
formulation in the marketed package.
6.27 #3“? FigiFeng P42 P %A & | 6.27 The purpose of the on-going stability
R 28 TRRZIAS ) TR AT programme is to monitor the product
’]‘%1‘?71‘ FEFIERET > A SEDET T over its shelf life and to determine that

T A b R

the product remains, and can be
expected to remain, within
specifications under the labelled storage

conditions.
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6.28
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6.28 This mainly applies to the medicinal

product in the package in which it is
sold, but consideration should also be
given to the inclusion in the programme
of bulk product. For example, when the
bulk product is stored for a long period
before being packaged and/or shipped
from a manufacturing site to a
packaging site, the impact on the
stability of the packaged product should
be evaluated and studied under ambient
conditions. In addition, consideration
should be given to intermediates that are
stored and used over prolonged periods.
Stability studies on reconstituted
product are performed during product
development and need not be monitored
on an on-going basis. However, when
relevant, the stability of reconstituted

product can also be monitored.

629 #FFeiF2x TP FH > BYHF T F | 629 The ongoing stability programme should
- SRR nE et i I T be described in a written protocol
I N R R e A R following the general rules of Chapter 4
FeFz e Famd (£2 4% and results formalised as a report. The
TR /MAGE ) BRI F = T &2 TR equipment used for the ongoing stability
15 SRz s 5 Mk o programme (stability chambers among

others) should be qualified and
maintained following the general rules
of Chapter 3 and Annex 15.

6.30 ¥z X e E a3t E 3 0 | 6.30 The protocol for an on-going stability

},@(\Iﬂ i‘r]FE]'ﬁPmeﬁxgé:" v }T’E& :ILT: |E
F T ARk

programme should extend to the end of
the shelf life period and should include,
but not be limited to, the following

parameters:
() *EzE&3Fidz =P (i)  Number of batch(es) per strength
(& Hg ) and different batch sizes, if

applicable;

(i) ApBEendI@ ~ iV 5 s $ 2 4 (i) Relevant physical, chemical,

FEoRES microbiological and biological

test methods;

(i) TR (iii) Acceptance criteria;

(iv) k=% T4, (iv) Reference to test methods;
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(V) % BHE f sk

(v) Description of the container

closure system(s);

(Vi) BIEFRE (PFREE); (vi) Testing intervals (time points);
(vii) Bt (i * 84 &% (vii) Description of the conditions of

- K2 BN ICH £ 8 25%
i)

storage (standardised ICH/VICH
conditions for long term testing,
consistent with the product
labelling, should be used);

(Viii) 3 & g * 3032w S o

(viii) Other applicable parameters

specific to the medicinal product.

631 FHFxEPIE23E53 7 e #EPHE 631 The protocol for the on-going stability
Lyl #itg . @y ht programme can be different from that of
TEFTREY TRAZ LD X TP RER the initial long term stability study as
G123 2 2k (Glde RIS 0 A submitted in the Marketing
& ICH 2. 223X %78 { #7PF ) - Authorisation dossier provided that this

is justified and documented in the
protocol (for example the frequency of
testing, or when updating to ICH/VICH
recommendations).

6.32 P BRIEAE S A kX9 0¥c | 6.32  The number of batches and frequency of
%7‘5 B FIRARR 4T o gy ”ﬁ 1 testing should provide a sufficient
wd > FR gl E- FEE S - amount of data to allow for trend
PR BRI DAE S pH F’% v & E 3 analysis. Unless otherwise justified, at

ST - B E AT R PSS
(p2pned ing 24)- AR i
Fehd LRE R Y F R B4 kR
W R RN S S
SRS VLS DR RN NS
R EFE P ALY Y B
AR E B R R

least one batch per year of product
manufactured in every strength and
every primary packaging type, if
relevant, should be included in the
stability programme (unless none are
produced during that year). For products
where on-going stability monitoring
would normally require testing using
animals and no appropriate alternative,
validated techniques are available, the
frequency of testing may take account of
a risk-benefit approach. The principle of
bracketing and matrixing designs may
be applied if scientifically justified in

the protocol.
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6.33 FEHR> BRAFFiEiFaT T E | 6.33  In certain situations, additional batches
L NPT ma‘*b Koo Bilde o WA F K should be included in the on-going
FERPEAR{NENRAL O BRI stability programme. For example, an
1+ § EEFPE TP o TP A on-going stability study should be
TaJl e r TET BT R > o conducted after any significant change

or significant deviation to the process or
package. Any reworking, reprocessing
or recovery operation should also be
considered for inclusion.

6.34 FFiEF2 X TP FEHNESE > B |6.34 Results of on-going stability studies
GEAR 0 PR AR A S PE o should be made available to key
Fiaiment TP RK LB AFLS /¢ Hl personnel and, in particular, to the
BAF B Heret 2 ¥ - BHTH A Authorised Person(s). Where on-going
JF,“ M EC 2R TR W stability studies are carried out at a site
BRETEEFHSS T EEHRES other than the site of manufacture of the
ME R EBERE - bulk or finished product, there should be

a written agreement between the parties
concerned. Results of on-going stability
studies should be available at the site of
manufacture for review by the
competent authority.

6.35 F WmALARAL G A F 2L AAEE R 0 & | 6.35  Out of specification or significant
AAA o EPEHET L RPERRE DR atypical trends should be investigated.

B Bg % f G ARFPE 0 HAT e AT T Any confirmed out of specification

B H2 RPEDE P e A g result, or significant negative trend,

MR » Xkl gl s~ affecting product batches released on the

FEAAMAFBMIIRFEE: TR market should be reported to the

A3 g P A K2 PR T o i relevant competent authorities. The

# o possible impact on batches on the
market should be considered in
accordance with Chapter 8 of the GMP
Guide and in consultation with the
relevant competent authorities.

6.36 z34 |6.36 A summary of all the data generated,

R = G T
=

z.E R g H ) > BREITLF

B R R REH KR

including any interim conclusions on the
programme, should be written and
maintained. This summary should be

subjected to periodic review.

¥ % * 2 e & (Technical transfer of testing methods )
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6.37

AHE- Bk 22T BEEFTR
FERLA IR R 2R D AAp L
PR R P gy R S o R S
2 R R g R R
17 ICH & % o 7 5384 B A
17 0 RS A B AR 42

ij”r{f‘rmli 7 Zrﬂ‘/uf 3L o

6.37 Prior to transferring a test method, the

transferring site should verify that the
test method(s) comply with those as
described in the Marketing
Authorisation or the relevant technical
dossier. The original validation of the
test method(s) should be reviewed to
ensure compliance with current
ICH/VICH requirements. A gap analysis
should be performed and documented to
identify any supplementary validation
that should be performed, prior to

commencing the technical transfer

process.

6.38 kK- BR&KE (HIF%F) |6.38 The transfer of testing methods from
Y- BREHRE (BICFTERE) mﬁ; i one laboratory (transferring laboratory)
Texeidmant 37 fyif o to another laboratory (receiving

laboratory) should be described in a
detailed protocol.

6.39 #HHEE I RFZeFHEZ2BINT AL | 6.39 The transfer protocol should include, but
B not be limited to, the following

parameters:

() EHBE2RHITD 2 ip b5k

(i) Identification of the testing to be
performed and the relevant test

method(s) undergoing transfer;

(i) 4B o

(if) Identification of the additional

training requirements;

(i) AT ® ok 2 R B AR Bk (iii) Identification of standards and
samples to be tested;
(V) ¥sh &gz T miFu@EsiEs (iv) Identification of any special
WE gk g transport and storage conditions
of test items;
(V) AN ZHE 2 BT E (v) The acceptance criteria which

% B> ICH & e oie it o

should be based upon the current
validation study of the
methodology and with respect to
ICH/VICH requirements.
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6.40 pHEIEHEFEREELZ D 0 BEFEI 640 Deviations from the protocol should be
FEHRA TR A o FESHER L R R investigated prior to closure of the
RS e s i P TR technical transfer process. The technical
W ETRE- L FEITTRHIL o transfer report should document the

comparative outcome of the process and
should identify areas requiring further
test method revalidation, if applicable.

6.41 Eapp o mH @il o N THR% | 6.41  Where appropriate, specific

F0E (e Tt ERFIE ) 2B
Sy i R R fete 1 o

requirements described in other
guidelines should be addressed for the
transfer of particular testing methods

(e.g. Near Infrared Spectroscopy).
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I JERISY:

# (OUTSOURCED ACTIVITIES)

R Bl (PRINCIPLE )

GMP § 51 i 5 2 (% 1o % 5 0% g 4
B BRRE A LELTFREEA

¥ A %ﬂﬂﬁ,&m%‘rmﬁ o B IF‘-}‘r— %
FAESTRES 4

Any activity covered by the GMP Guide
that is outsourced should be
appropriately defined, agreed and
controlled in order to avoid
misunderstandings which could result in
a product or operation of unsatisfactory
quality. There must be a written contract
between the Contract Giver and the
Contract Acceptor which clearly
establishes the roles and responsibilities
of each party. The Pharmaceutical
Quality System of the Contract Giver
must clearly state the way that the
Authorised Person certifying each batch
of product for release exercises his/her

full responsibility.

- R (GENERAL)

71 B3 2o 9@aFdip A S ¥ %5 |71  There should be a written contract
B2 % *hE :i'h PR BT g2 Zie g M covering the outsourced activities, the
enFL TR P oo products or operations to which they are
related, and any technical arrangements
made in connection with it.
72 @ rpE A hER2 M X P ¢ 45 | 7.2 All arrangements for the outsourced
BB N H s P iR iR T activities including any proposed
L v RPERFZRE M ASZ changes in technical or other
B IFE o arrangements should be in accordance
with regulations in force, and the
Marketing Authorisation for the product
concerned, where applicable.
73 PR FEv G FEUEH AR |73 Where the Marketing Authorisation

e %$$%¢4@m@ G
o

holder and the manufacturer are not the
same, appropriate arrangements should
be in place, taking into account the

principles described in this chapter.

% 3% (THE CONTRACT GIVER)
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74 AFEHORERT e EERL |74 The Pharmaceutical Quality System of
FROEHIEFE o L F RFLA G the Contract Giver should include the
AR > MIRERHE SR fﬂ"g ] B ¥ control and review of any outsourced
FEGERBERESHESTR G EER activities. The Contract Giver is
Al > 38 fFEle E ultimately responsible to ensure

processes are in place to assure the
control of outsourced activities. These
processes should incorporate quality risk
management principles and notably
include:

741 AL hEdEiEFw > £ ?'-—Ff & 7.4.1 Prior to outsourcing activities,
Ak —“Ff NS R S the Contract Giver is responsible
EE S B HEE A o £ for assessing the legality,

TR TR R AR suitability and the competence of

IR & =AYy LR RCE N Je gl g the Contract Acceptor to carry

CEEIE RN out successfully the outsourced
activities. The Contract Giver is
also responsible for ensuring by
means of the contract that the
principles and guidelines of
GMP as interpreted in this Guide
are followed;

7.4.2 -*‘ et B wﬁrff AT % Fen 7.4.2 The Contract Giver should

'p’f‘éﬂaa —%T"—,é; » rljg H & A& 40 B
FIL{TERE B FET o L RER
o {79 it o L35 K BFE R
HPEH R RRAAHAAERND
PR ERT A HE R K

%@\?‘;%\&ﬁ \,}_‘E{fé}ﬁ(%;}‘i\}

His B 5= 53 R 4L

|

provide the Contract Acceptor
with all the information and
knowledge necessary to carry
out the contracted operations
correctly in accordance with
regulations in force, and the
Marketing Authorisation for the
product concerned. The Contract
Giver should ensure that the
Contract Acceptor is fully aware
of any problems associated with
the product or the work which
might pose a hazard to his/her
premises, equipment, personnel,

other materials or other products;
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743 AT REFEEFLEH DA
T MR BEBEFFIRER D

PTIR o

7.4.3 The Contract Giver should
monitor and review the
performance of the Contract
Acceptor and the identification
and implementation of any

needed improvement.

75 EAFEHEETH hETpeLhEd4p | 7.5  The Contract Giver should be
M2 % fr:»—"ft’ T oo mwmAd A F AP responsible for reviewing and assessing
2R SRR 2 BRAR A RS -1 B the records and the results related to the
FRAEFRFHFTIAL T A &2 R outsourced activities. He/she should also
3rﬂ Al iz GMP 2 } 3 25V 38 {7 iR o ensure, either by himself/herself, or
based on the confirmation of the
Contract Acceptor’s Authorised Person,
that all products and materials delivered
to him/her by the Contract Acceptor
have been processed in accordance with
GMP and the Marketing Authorisation.
X 3L -?f (THE CONTRACT ACCEPTOR )
7.6 EEH MR f ABTEPGELEH A |76 The Contract Acceptor must be able to
fend i bldes 4§ PR 5K - K carry out satisfactorily the work ordered
B AT S BRE BE A oo by the Contract Giver such as having
adequate premises, equipment,
knowledge, experience, and competent
personnel.
7.7 = ?’w‘ﬁ FEin T /7975 A& ~ R | 7.7 The Contract Acceptor should ensure
PRlERY B EHIF T2 P o that all products, materials and
knowledge delivered to him/her are
suitable for their intended purpose.
7.8 7.8  The Contract Acceptor should not

subcontract to a third party any of the
work entrusted to him/her under the
contract without the Contract Giver’s
prior evaluation and approval of the
arrangements. Arrangements made
between the Contract Acceptor and any
third party should ensure that
information and knowledge, including
those from assessments of the suitability
of the third party, are made available in
the same way as between the original

Contract Giver and Contract Acceptor.
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79 Xz3= —‘F‘? A g RGP Z | 7.9  The Contract Acceptor should not make
BL o FEV L A2 TS Rt unauthorised changes, outside the terms
el U SRS - T of the Contract, which may adversely

affect the quality of the outsourced
activities for the Contract Giver.

710 ==H R jEL hEd (¢ ZH®%F) | 7.10 The Contract Acceptor should
GRETR - FUER-E ) ES - understand that outsourced activities,

including contract analysis, may be
subject to inspection by the competent
authorities.

2 4 (THE CONTRACT)

711 % ‘L—“Ff B *—*‘ FREE:55 %% % | 7.11 A contract should be drawn up between
PR M ’?-‘i hEE RN FER R the Contract Giver and the Contract
HARR o 2X°¢ chfjmk o Bd &3 #B Acceptor which specifies their
RS SR R RN A e respective responsibilities and
A5 E A BT o & HFE Ry X communication processes relating to the
PREEA AP ZIRFZRE B FT outsourced activities. Technical aspects
LT T A TR R o of the contract should be drawn up by

competent persons suitably
knowledgeable in related outsourced
activities and Good Manufacturing
Practice. All arrangements for
outsourced activities must be in
accordance with regulations in force and
the Marketing Authorisation for the
product concerned and agreed by both
parties.

712 £99¢ i *{i“ P iFE b iER2F - | 712  The contract should describe clearly

H AP f FE o bl EE
B b e R R
SRR R LR
TLAZ SFEH (85 e F 4 -
R %) -

which party to the contract has
responsibility for conducting each step
of the outsourced activity, e.g.
knowledge management, technology
transfer, supply chain, subcontracting,
quality and purchasing of materials,
testing and releasing materials,
undertaking production and quality
controls (including in-process controls,

sampling and analysis).
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713 #r3 A hEE 2 ph k& kd L35 %k | 7.13  Allrecords related to the outsourced
CEAREE ok Rl G L EEC activities, e.g. manufacturing, analytical
W2 EH 2 S B2 HRES o FF Y and distribution records, and reference
Hal E A ): L NERC Y samples, should be kept by, or be
o B PR EIRE ARSI M available to, the Contract Giver. Any
iz e e o TP TN EEF AP M records relevant to assessing the quality
AR P o of a product in the event of complaints
or a suspected defect or to investigating
in the case of a suspected falsified
product must be accessible and specified
in the relevant procedures of the
Contract Giver.
714 ZYRPTEFLAF AL H T | 7.14  The contract should permit the Contract
A RPR2ZEL LR TRE m-‘é “h Giver to audit outsourced activities,
V=l A performed by the Contract Acceptor or

their mutually agreed subcontractors.
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¥ A% ¢ e g vt (COMPLAINTS AND PRODUCT RECALL)

& B (PRINCIPLE)

L REA RERE o REG - B AAE P
AR e PR A AZ R HBER
Rl RS 1 e s LU RN 2 S ) ¢
FH Ew it BRI ER o R
G TL R P RE T E A e A 2
B BB EVICH T BT E H
B R LT B 4R B ek B AR o 27 A R B 4D

>

M2 dgalit st - F o

In order to protect public and animal health,
a system and appropriate procedures should
be in place to record, assess, investigate and
review complaints including potential
quality defects, and if necessary, to
effectively and promptly recall medicinal
products for human or veterinary use and
investigational medicinal products from the
distribution network. Quality Risk
Management principles should be applied
to the investigation and assessment of
quality defects and to the decision-making
process in relation to product recalls
corrective and preventative actions and
other risk-reducing actions. Guidance in
relation to these principles is provided in
Chapter 1.

ik

RN =N N B S R
B R &AL PiRT
SR BRI B G PR
P R P GeeT AR M2 3 B o
LR H 2 A BB B L R FT il
T R i A M AN
ERE R

All concerned Competent Authorities
should be informed in a timely manner in
case of a confirmed quality defect (faulty
manufacture, product deterioration,
detection of falsification, non-compliance
with the marketing authorisation or product
specification file, or any other serious
quality problems) with a medicinal or
investigational medicinal product which
may result in the recall of the product or an
abnormal restriction in the supply. In
situations where product on the market is
found to be non-compliant with the
marketing authorisation, there may be a
requirement to notify concerned Competent
Authorities. Reference should be made to
relevant legislative requirements.
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FFENEER O EORKAE WS L P
?%*ﬁ—%&/*i iu;,:“: H i Ap B2
EEN R PV S rr~é£1'6 AR BT
R w}k“ﬁ,};\‘ﬁf‘rﬁv"v\imﬁ;ﬁﬁ—%go
FHETERIRENS S F R LY
i At Ao e SRR R4 FaE 2w R
é.'%’gjlijﬁ

In case of outsourced activities, a contract
should describe the role and responsibilities
of the manufacturer, the marketing
authorisation holder and/or sponsor and any
other relevant third parties in relation to
assessment, decision-making, and
dissemination of information and
implementation of risk-reducing actions
relating to a defective product. Guidance in
relation to contracts is provided in Chapter
7. Such contracts should also address how
to contact those responsible at each party
for the management of quality defect and
recall issues.

A % 8 2 3 (PERSONNEL AND ORGANISATION)

81 Y SEFFVREGF LKL AR L FEE|81 Appropriately trained and experienced
R R L B T TR e personnel should be responsible for
B B (T ) T kb R B managing complaint and quality defect
[£30 "f i H@d iz AR REHE investigations and for deciding the measures
AR B2 odrk i A B A 2 45T AR B to be taken to manage any potential risk(s)
PR (- PR IR RFED AL AR presented by those issues, including recalls.
BREARZPFINFHGFEIAAA-TPR G These persons should be independent of the
ARG R SE =R S Edih - sales and marketing organisation, unless

otherwise justified. If these persons do not
include the Authorised Person involved in the
certification for release of the concerned
batch or batches, the latter should be made
formally aware of any investigations, any
risk-reducing actions and any recall
operations, in a timely manner.

8.2 ¥ ¥ RS BFALEHPRJE ~ 3R 3 A % e | 8.2 Sufficient trained personnel and resources
FoMEFHEPRGREETR KT ERE should be made available for the handling,
VIR R B iR s F AR T B2 f assessment, investigation and review of
o T EHEIRDAREFT IR complaints and quality defects and for

implementing any risk-reducing actions.
Sufficient trained personnel and resources
should also be available for the management
of interactions with Competent Authorities.

83 B¥ i ™ BARE B ¢ FESE F 90| 8.3 The use of inter-disciplinary teams should be

SR EIEAR AP o

considered, including appropriately trained
Quality Management personnel.
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8.4

IRl A T LR L
FIAONRT o AAM &t A BT
fert e A ¢ L R E B R

BT AR B I hut IR o

8.4

In situations in which complaint and quality
defect handling is managed centrally within
an organisation, the relative roles and
responsibilities of the concerned parties
should be documented. Central management
should not, however, result in delays in the
investigation and management of the issue.

BB A LY 3TN LSRR, R
( PROCEDURES FOR HANDLING AND
INCLUDING POSSIBLE QUALITY DEFECTS)

INVESTIGATING COMPLAINTS

85 B3 o ALAEPREIEY FPFFATE B2 {7 | 85 There should be written procedures
B0 973 ¥ PRA IR 0L R SR s M A describing the actions to be taken upon
TRAB AR H B R o receipt of a complaint. All complaints should

be documented and assessed to establish if
they represent a potential quality defect or
other issue.

86 RFEFHILIFETY F&RNSFARET Y |86 Special attention should be given to
miEp B oo establishing whether a complaint or

suspected quality defect relates to
falsification.

8.7 d WPy Y TN AR E |87  Asnotall complaints received by a company
s Ak R sr R A B AR A a2 Y R may represent actual quality defects,
WErIEM T BELE B AL T complaints which do not indicate a potential
SRR B IR A B o Bldeg A L F R o quality defect should be documented

appropriately and communicated to the
relevant group or person responsible for the
investigation and management of complaints
of that nature, such as suspected adverse
events.

88 0 A&FERATHRFIu A LEE K E K | 88 Thereshould be procedures in place to
AL LR AP E SO o facilitate a request to investigate the quality

of a batch of a medicinal product in order to
support an investigation into a reported
suspected adverse event.

89 FhFEFAIEGAARRE BARA V2T | 89 Whenaquality defect investigation is

BT A E IR G

initiated, procedures should be in place to
address at least the following:

| TR 5 A gy it

i The description of the reported quality
defect.
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SRR AR R P o 4R A [ T F 1R
2t b AR S E P oeh- 3R
g’ﬂaﬁﬁﬂT’@ﬁm#ﬁﬂ%ﬁ
CRRGAT R e P B (#
{éh&ﬁ:m@ FiA ) 2 Kt

The determination of the extent of the
quality defect. The checking or testing
of reference and/or retention samples
should be considered as part of this,
and in certain cases, a review of the
batch production record, the batch
certification record and the batch
distribution records (especially for
temperature-sensitive products) should
be performed.

iii &Y ARG 0 Fk S iii  The need to request a sample, or the
FAwr &R TP Ay REREF TR return, of the defective product from
BERF IRTER o the complainant and, where a sample is

provided, the need for an appropriate
evaluation to be carried out.

v AT R E R R 0 R & iv  The assessment of the risk(s) posed by
%ﬁ'f ik fend = AR MR o the quality defect, based on the severity

and extent of the quality defect.

Vv BT B4 e 5 ¥ T R EER R v The decision-making process that is to
MEFE (et A Swyc) 28k T be used concerning the potential need
B - LB AR o for risk-reducing actions to be taken in

the distribution network, such as batch
or product recalls, or other actions.

Vi R e FE P2 TR o fp L & vi  The assessment of the impact that any
AN el s’ EEC A TIRIE ) E  in  T recall action may have on the
Teip B A E R o availability of the medicinal product to

patients/animals in any affected
market, and the need to notify the
relevant authorities of such impact.

vii s P U LA ST vii  The internal and external
B communications that should be made

in relation to a quality defect and its
investigation.

vili @B R A A R B e viii The identification of the potential root
cause(s) of the quality defect.

IX FTEHIRERWERFREHLER ix  The need for appropriate Corrective
Fiad o TR EREFLERR TR and Preventive Actions (CAPAS) to be
J AT o identified and implemented for the

issue, and for the assessment of the
effectiveness of those CAPAs.
Az (INVESTIGATION AND DECISION-MAKING )
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8.10 #T#4F & ¥ i 2 K4k ka3 MO & e | 8.10 The information reported in relation to

o e IETF DR E P o 3 R AT possible quality defects should be recorded,

ZAPM A LR HPTHARR -2 AT KR including all the original details. The validity

2 g Ak i 2 R RS R and extent of all reported quality defects

BIR R A iR . should be documented and assessed in
accordance with Quality Risk Management
principles in order to support decisions
regarding the degree of investigation and
action taken.

811 E- =P P RAPATF &FFRF 0 & | 811 Ifaquality defect is discovered or suspected
TRAE BT  AAFEFRTRAEY in a batch, consideration should be given to
BAS UAETH AT I A checking other batches and in some cases
TRl Z P OEIBOR P 2 IR IR B A i other products, in order to determine whether
Hos :'t e iR g oo they are also affected. In particular, other

batches which may contain portions of the
defective batch or defective components
should be investigated.

812 mFa# K= A e B ST aR £ & | 8.12 Quality defect investigations should include a
ERH AR TN ORI N FIRGTALET review of previous quality defect reports or

- HEFERFFZF T EF RN any other relevant information for any

T P R o indication of specific or recurring problems
requiring attention and possibly further
regulatory action.

8.13 & fakKmd AR 2 H 2 5 #7iFdi2 ;4| 8.13 The decisions that are made during and

T F P KT R DR AR R A
BEHHTIESREHE S GMP & fih
e oAl T BE A BT B B
TR IRZ b CEARRE ARFLS S ,I‘J/Eéiiﬁ::}rﬁ B
%3

following quality defect investigations should
reflect the level of risk that is presented by
the quality defect as well as the seriousness
of any non-compliance with respect to the
requirements of the marketing
authorisation/product specification file or
GMP. Such decisions should be timely to
ensure that patient and animal safety is
maintained, in a way that is commensurate
with the level of risk that is presented by
those issues.
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814 d 3 EHMIEZ BFE R FIG FAT A
ljk’é’\-‘ﬂ’»l——v% ELET‘ﬁFFb-F,\F B F]R A ‘“ 2
AV AR EAED RAEEA i?ﬁmfﬁfw‘é&bﬁg&
R PN A B S R
2 AR Y e o

8.14 As comprehensive information on the nature
and extent of the quality defect may not
always be available at the early stages of an
investigation, the decision-making processes
should still ensure that appropriate
risk-reducing actions are taken at an
appropriate time-point during such
investigations. All the decisions and
measures taken as a result of a quality defect
should be documented.

8.15 @r‘%%&&rl’m" HblEQ\'}gr TR A R
BT > W REE e BT
7 E4 #—*ﬁabwﬁﬁréigﬁ‘éfaéﬁéﬁm%?%

Fere

8.15 Quality defects should be reported in a timely
manner by the manufacturer to the marketing
authorisation holder/sponsor and all
concerned Competent Authorities in cases
where the quality defect may result in the
recall of the product or in an abnormal
restriction in the supply of the product.

RARFLITE2 HGLEAFH 7

(ROOT CAUSE ANALYSIS AND CORRECTIVE AND PREVENTATIVE

ACTIONS)

816 A& il AiEARY B FEE AR 2L
AR F]A AT LI R FE LS R A
Rl b Rk n] I BT B I A | T E R
L AR e

8.16 An appropriate level of root cause analysis
work should be applied during the
investigation of quality defects. In cases
where the true root cause(s) of the quality
defect cannot be determined, consideration
should be given to identifying the most likely
root cause(s) and to addressing those.

817 st bl A S 3 2 T TR T

B_& ’ )7% ‘\.’)&F]E st b;ﬂ_’!,]\,} :‘r," ’J‘ " ?‘E“]'E_ , llrﬂ:"—
KA vk GAR SRS BN Y s 2R B AR
(

8.17 Where human error is suspected or identified
as the cause of a quality defect, this should be
formally justified and care should be
exercised so as to ensure that process,
procedural or system-based errors or
problems are not overlooked, if present.

8.18 Tl & 4k Il w X 4R B £ i 2 1 2 9F

g o BERITFR 52353‘165'1’175 Mefd o

8.18 Appropriate CAPAs should be identified and
taken in response to a quality defect. The
effectiveness of such actions should be
monitored and assessed.

819 L ZHAALTAEF B HEDEIRF % B
& Fa Rl T BRI TAER LT -

8.19 Quality defect records should be reviewed
and trend analyses should be performed
regularly for any indication of specific or
recurring problems requiring attention.
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BPR2ZRGERHETE

(PRODUCT RECALLS AND OTHER POTENTIAL RISK-REDUCING ACTIONS)

820 ZifFEmw T XA FizeH s b *%& & | 8.20 There should be established written
M 2o e B E kI 2 procedures, regularly reviewed and updated
& pES AT o when necessary, in order to undertake any

recall activity or implement any other
risk-reducing actions.

8.21 A & Hid o d A F AR Kad JEAE 4 e ¢ | 821 After a product has been placed on the
2 EREBT o ARG TS LW T T oo (b market, any retrieval of it from the
TEFCA AR N R Bow (W ) 2 A distribution network as a result of a quality
etk A o N B SR A2 B ORR/RER o ) defect should be regarded and managed as a

recall. (This provision does not apply to the
retrieval (or return) of samples of the product
from the distribution network to facilitate an
investigation into a quality defect
issue/report.)

8.22 w ﬂz lFé‘r- i Boid B G iE e PRI Fods o ik | 8.22 Recall operations should be capable of being
RN AR D=3 Rt L SRR e St initiated promptly and at any time. In certain
iR A R Flfe e A AR R 20w iR A Rk cases recall operations may need to be
B oo initiated to protect public or animal health

prior to establishing the root cause(s) and full
extent of the quality defect.

823 #=t/A FEMH S 5 f F v zeh X B B | 8.23 The batch/product distribution records should

e FMNPEFEIRERLE S
AR (i@l ht v+~ TIIEER nT L

BEEA - EIOp IR ) ¢ TS
EEHFRT HEAp -

be readily available to the persons
responsible for recalls, and should contain
sufficient information on wholesalers and
directly supplied customers (with addresses,
phone and/or fax numbers inside and outside
working hours, batches and amounts
delivered), including those for exported
products and medical samples.
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8.24 In the case of investigational medicinal

products, all trial sites should be identified
and the countries of destination should be
indicated. In the case of an investigational
medicinal product for which a marketing
authorisation has been issued, the
manufacturer of the investigational medicinal
product should, in cooperation with the
sponsor, inform the marketing authorisation
holder of any quality defect that could be
related to the authorised medicinal product.
The sponsor should implement a procedure
for the rapid unblinding of blinded products,
where this is necessary for a prompt recall.
The sponsor should ensure that the procedure
discloses the identity of the blinded product
only in so far as is necessary.

825 ¥ I X WiER B Ah ‘& EiER Y Jc7# | 8.25 Consideration should be given following
Ve Ad iz b #B ﬁa? I EWMAR consultation with the concerned Competent
ot ey TR FEN 2 M R R - Authorities, as to how far into the distribution
i fnz =0 d AT B ( lJ'J 4o B A2 2E R e network a recall action should extend, taking
Ad&)m AT ALFEROFRT > B o into account the potential risk to public or
B o animal health and any impact that the

proposed recall action may have. The
Competent Authorities should also be
informed in situations in which no recall
action is being proposed for a defective batch
because the batch has expired (such as with
short shelf-life products.)

8.26 “ A &IF T W fTiiRT o ¥ A At 4p | 8.26 All concerned Competent Authorities should
BE A B SRR o $10 2R B E PR AL (P A Bk be informed in advance in cases where
ERERALRERE ) Vi § R B Avd F BN products are intended to be recalled. For very
2B R R MR (oA SrT)e serious issues (i.e. those with the potential to

AR BEREVYRE AN MR

seriously impact upon patient or animal
health), rapid risk-reducing actions (such as a
product recall) may have to be taken in
advance of notifying the Competent
Authorities. Wherever possible, attempts
should be made to agree these in advance of
their execution with the concerned
Competent Authorities.
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By RFEN2Zw T E LT T a7 ks
FREI R Ho B A EERT 0 R
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8.27 It should also be considered whether the
proposed recall action may affect different
markets in different ways, and if this is the
case, appropriate market-specific
risk-reducing actions should be developed
and discussed with the concerned Competent
Authorities. Taking account of its therapeutic
use the risk of shortage of a medicinal
product which has no authorised alternative
should be considered before deciding on a
risk-reducing action such as a recall. Any
decisions not to execute a risk-reducing
action which would otherwise be required
should be agreed with the Competent
Authority in advance.

8.28

P A b R L Bl Y SN e
B Sl T KR R T 2
2 HH o AT v e e AR
R S DI e T d

@ﬂér‘ﬂvthw%"?%%)tm s

y 7o (%

8.28 Recalled products should be identified and
stored separately in a secure area while
awaiting a decision on their fate. A formal
disposition of all recalled batches should be

made and documented. The rationale for any

Bz @GRl 1P id Sl ED R decision to rework recalled products should

A3 e be documented and discussed with the
relevant Competent Authority. The extent of
shelf-life remaining for any reworked batches
that are being considered for placement onto
the market should also be considered.

8.29 w ﬂ’«:ﬁﬁ?‘ BRBES e E DS AT 4% D5 | 8.29 The progress of the recall process should be
BARL o AL e FERE v AN A 5/ recorded until closure and a final report

P =% é’ﬂﬁ{g_ Ao

issued, including a reconciliation between the
delivered and recovered quantities of the
concerned products/batches.

8.30

W T 2 % P st R IR 0 R
FHBREIFERY ZETRRERFLE L
IR E TR s P AT BT
BEERZRFEREY LTS B0 R
(E L - L g ) ¢

8.30 The effectiveness of the arrangements in
place for recalls should be periodically
evaluated to confirm that they remain robust
and fit for use. Such evaluations should
extend to both within office-hour situations
as well as out-of-office hour situations and,
when performing such evaluations,
consideration should be given as to whether
mock-recall actions should be performed.
This evaluation should be documented and

justified.
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8.31 In addition to recalls, there are other potential

risk-reducing actions that may be considered
in order to manage the risks presented by
quality defects. Such actions may include the
issuance of cautionary communications to
healthcare professionals in relation to their
use of a batch that is potentially defective.
These should be considered on a
case-by-case basis and discussed with the
concerned Competent Authorities.
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A %+ (SELF INSPECTION)

R Bl (PRINCIPLE)

 EORIE G R R R 2 %abkigfr ,
B GFpNEF Ei&'v-‘ﬁm“%.!_:]ﬂﬁ 3545
ik -

Self inspections should be conducted in
order to monitor the implementation and
compliance wit(with) Good Manufacturing
Practice principles and to propose necessary
corrective measures.

9.1

AECRE R EA 2R

FEEH BERa@s MY e

s LR p NP F R RIE LT R

iﬁgmﬁwﬁﬁﬁhﬁﬁ’uﬁaa—
& SRR R R

9.1

Personnel matters, premises, equipment,
documentation, production, quality control,
distribution of the medicinal products,
arrangements for dealing with complaints
and recalls, and self inspection, should be
examined at intervals following a
pre-arranged programme in order to verify
their conformity with the principles of

Quality Assurance.

9.2

pAaBPed &P Ra % Eat | oo
Bz 2w SN o s R
By v s £ % dhe

9.2

Self inspections should be conducted in an
independent and detailed way by designated
competent person(s) from the company.
Independent audits by external experts may

also be useful.

9.3

MTP E_;\EL*%
LY TR F G R B
& .}‘L'%is’rﬁégig o {8 B2 [T
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9.3

All self inspections should be recorded.
Reports should contain all the observations
made during the inspections and, where
applicable, proposals for corrective
measures. Statements on the actions

subsequently taken should also be recorded.
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R 1
PRODUCTS)

# F’]‘% &% i3 (MANUFACTURE OF STERILE MEDICINAL

* KPP Bl AR FR IR 2010 # 3

1 p 4o

*Provisions on capping of vials in this Annex will

enter into force on 1 March 2010 only.

& B| (PRINCIPLE)

P RAAFE P2 B BRORE BRBG2

BRI E MO B F A S W X A e
2B foo XA B KBS AR 2B
FPRE R S RRFUER
fbﬁﬂt‘l’ Wi lf%ﬁ&ﬁ%?}f YLE—L*; ST TP
e 5"%4:}3”5?]#* ?W]ﬁ'i'*?\
SR C NG TR s ﬁlﬁéﬁx A SR B o

The manufacture of sterile products is subject to
special requirements in order to minimise risks
of microbiological contamination, and of
particulate and pyrogen contamination. Much
depends on the skill, training and attitudes of the
personnel involved. Quality Assurance is
particularly important, and this type of
manufacture must strictly follow carefully
established and validated methods of preparation
and procedure. Sole reliance for sterility or other
quality aspects must not be placed on any
terminal process or finished product test.

N I IS L
Mo 4 2 ok anF A R 2 e /2";%"’@
Y B @ R bl4e EN/ISO R -

Note: This guidance does not lay down detailed
methods for determining the
microbiological and particulate
cleanliness of air, surfaces, etc. Reference
should be made to other documents such
as the EN/ISO Standards.

#%3# (GENERAL )

. 2FASTHUEREFEFY 47 4 ﬁ % / 1. The manufacture of sterile products should be
REFERPPAEENZFER O RLS YL carried out in clean areas, entry to which should
FHEHZ FERRALFL ﬁ ¥ ONEAER ﬂ’———% be through airlocks for personnel and/or for
THhie WiFE _§, BOLF 2 g BT F o equipment and materials. Clean areas should be

maintained to an appropriate cleanliness
standard and supplied with air which has passed
through filters of an appropriate efficiency.

2. e F ShBEEE LEZ A RITER
EEERR BT L2 WG IFED
Aa\é»‘ﬁiiip';“—&\P’ﬁia’wl“""ﬁs*ﬁ\m’;
¥R A S EARY R B RS 2N
B m AR o

2. The various operations of component
preparation, product preparation and filling
should be carried out in separate areas within the
clean area. Manufacturing operations are divided
into two categories; firstly those where the
product is terminally sterilised, and secondly
those which are conducted aseptically at some or
all stages.
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3. ZFASZ Wi B FEFELRL Rk | 3. Clean areas for the manufacture of sterile
Mok o 5 R P 20 A S8 R R enjioke B products are classified according to the required
MAPFFL2ZR G T RMF - W TE A characteristics of the environment. Each
FioREY 23 RFORBFERE R manufacturing operation requires an appropriate
environmental cleanliness level in the
operational state in order to minimise the risks of
particulate or microbial contamination of the
product or materials being handled.
e TG il e RBRER In order to meet “in operation” conditions these
RHABLEFEI ST 2§ FEREE - areas should be designed to reach certain
"EE Al ARE L AL AR LA specified air-cleanliness levels in the “at rest”
ET AFEY R EIETAR gkl & occupancy state. The “at rest” state is the
B dp3k & @ TR g R SN I condition where the installation is installed and
A B TR T . operating, complete with production equipment
but with no operating personnel present. The “in
operation” state is the condition where the
installation is functioning in the defined
operating mode with the specified number of
personnel working.
AP FEZAEFETREE PR HE The “in operation” and “at rest” states should be
Mdofy | 2 TEL, ki o defined for each clean room or suite of clean
rooms.
AFEFTUEEL AT B E B For the manufacture of sterile medicinal
products 4 grades can be distinguished.
A & Grade A:
BRIGITEDLINER > bldr LE R - He The local zone for high risk operations, e.g.
REFZ BT EIN 2 RGFREFERE filling zone, stopper bowls, open ampoules and
E®RBP o F oL ARE i TR vials, making aseptic connections. Normally such
EEFEEZTRY ( open clean room conditions are provided by a laminar air flow
apphcatlon) T ETE ORI TF 4 wu)if?; work station. Laminar air flow systems should
s 7f/ 036 % 0.54 =& (4p3liE) 53 3 provide a homogeneous air speed in a range of
F ik o 0.36 — 0.54 m/s(guidance value) at the working
R ]ij (lammarlty) AF RS UEP T position in open clean room applications. The
sz o B v 4 % (uni-directional air ﬂow) % ﬁv\ maintenance of laminarity should be
M F v R PR ALY 2 £ 24 demonstrated and validated. A uni-directional air
(glove boxes ) ° flow and lower velocities may be used in closed
isolators and glove boxes.
B & Grade B:
HW R Ak T2 @{1a 2 L8 Ba®i Ax For aseptic preparation and filling, this is the
w"ed REE - background environment for the grade A zone.
Csxs¥B D& Grade C and D:
41‘1 AA&THE? " CHEDETGHFR Clean areas for carrying out less critical stages in
LRGP R TEEE - the manufacture of sterile products.

RERZNELF ELAL
(CLEAN ROOM AND CLEAN AIR DEVICE CLASSIFICATION )

4.

FAEZEFEZ § F£E RE ENISO 14644-1
Ao o o B B P (TIEARZ R KRG
T o T A EE - B ERATEF R RS

Hokk B

4. Clean rooms and clean air devices should be

classified in accordance with ENISO 14644-1.
Classification should be clearly differentiated
from operational process environmental
monitoring. The maximum permitted airborne
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particle concentration for each grade is given in

the following table:

. FARXCENANLNTRPE2 Rk ZFE
2 % po" prs
=i # i
0.5 pm 5.0 um 0.5 um 5.0 um
A 3,520 20 3,520 20
B 3,520 29 352,000 2,900
C 352,000 2,900 3,520 000 29,000
D 3,520,000 29,000 AR AR
Maximum permitted number of particles/m? equal to or greater than the tabulated
Grade size
At rest In operation
0.5 pm 5.0 pm 0.5 pm 5.0 pum
A 3,520 20 3,520 20
B 3,520 29 352,000 2,900
C 352,000 2,900 3,520 000 29,000
D 3,520,000 29,000 Not defined Not defined

¥ A 5‘&/‘»\ B2 o - BEREREER O[S

For classification purposes in Grade A zones, a

*#B"ﬁx ﬁ: .a Im3-A ‘&2 /%"‘/')‘/!:BP/(‘L—A’\&
%z ISO 4.8 » nr\>50um4ﬂ‘(m‘“ ez - B

()2 PR s 5 1SO5 0 Y i 48
B s ol o $ Clx (BHLZ B fL) 0 575
g a5 ISO7 2 ISO8 « 4128 D & (3

) F MR A B 5 1SO 80 g4 4 %> EN/ISO
14644-1 % aﬁsl“ﬂﬁ’\ﬁtﬂ&aﬁtﬁ ReEE Y ER
alzr) o R NS e ) e E A I N 2

ESEAANC RS a0

minimum sample volume of 1m3 should be
taken per sample location. For Grade A the
airborne particle classification is ISO 4.8
dictated by the limit for particles >5.0 um. For
Grade B (at rest) the airborne particle
classification is ISO 5 for both considered
particle sizes. For Grade C (at rest & in
operation) the airborne particle classification is
ISO 7 and ISO 8 respectively. For Grade D (at
rest) the airborne particle classification is ISO
8. For classification purposes EN/ISO 14644-1
methodology defines both the minimum
number of sample locations and the sample size
based on the class limit of the largest
considered particle size and the method of
evaluation of the data collected.

B2 P i BB 0 RN
FrEE o FIE L ?ﬁmﬁf#"’ﬁ"ﬁ» S
=5um 2 e e tE iR FARFRE o H e § U
kP o R * F g 2488 (isokinetic sample
heads ) °

6. Portable particle counters with a short length of

sample tubing should be used for classification
purposes because of the relatively higher rate of
precipitation of particles >5.0pum in remote
sampling systems with long lengths of tubing.
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Isokinetic sample heads should be used in
unidirectional airflow systems.

7. rf’”;u VRN EE L2 = T N
Fr RN E L RN PR AR
WS rRE e $0 R R
B A 5o ENISO 14644-2 # & B 3t 2 jpl38 e F
A

\'—'J\.}

7. “In operation” classification may be
demonstrated during normal operations,
simulated operations or during media fills as
worst-case simulation is required for this. EN
ISO 14644-2 provides information on testing to
demonstrate continued compliance with the
assigned cleanliness classifications.

XEZZ /f/*;r-ﬁ xR LR

(CLEAN ROOM AND CLEAN AIR DEVICE MONITORING )

iR _“4,;;?1«» fﬁ_,z; 4\,_—,—,&:&&\1}%&—52,,;

8. Clean rooms and clean air devices should be
routinely monitored in operation and the

EFREFE/AFETF AR ALY R TE monitoring locations based on a formal risk
2% i && analysis study and the results obtained during
the classification of rooms and/or clean air
devices.
9. ¥»WART > BAhaEdEita2? TR | 9. For Grade A zones, particle monitoring should

oo fpR G EEAER “f s aggr 25
*i € #E*%J%ﬂ‘fiﬁﬁtgg ImBE L bldeF i
EAF S 8 L e = g I 4 L_»Lﬁf R 2K 2
T EETHDFNE R Rk BEEL S
#&%W$Wagwﬁ@ﬁﬁoA
BHERMUFEE TS EBREERE S TR R AT
FACMEBRFFEZ IR ATV F AR
@Wﬂ’“%%ﬁ* ‘“ﬂ'éﬁﬁgﬁ

:E\!—'" rd]é_ ﬂ\_?/);})
TR SERR X

Lo
Z_an 5 2o

be undertaken for the full duration of critical
processing, including equipment assembly,
except where justified by contaminants in the
process that would damage the particle counter
or present a hazard, e.g. live organisms and
radiological hazards. In such cases monitoring
during routine equipment set up operations
should be undertaken prior to exposure to the
risk. Monitoring during simulated operations
should also be performed. The Grade A zone
should be monitored at such a frequency and
with suitable sample size that all interventions,
transient events and any system deterioration
would be captured and alarms triggered if alert
limits are exceeded. It is accepted that it may
not always be possible to demonstrate low
levels of >5.0 pm particles at the point of fill
when filling is in progress, due to the
generation of particles or droplets from the
product itself.
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10. 4% B %% > BEPRAFF ¥ 4y ¢ B0 0 fwiv | 10. Itis recommended that a similar system be
EIRE YR R Lo ok TR A 2 £ R used for Grade B zones although the sample
fed A2, AR ®E2 BB E R afgdpsc sk e frequency may be decreased. The importance
T BBRBENMEFZFFIHEEENNE of the particle monitoring system should be
Bl RBESTABREZRIE L2 TRy determined by the effectiveness of the
B AW RID] P FARD E N U B B R segregation between the adjacent Grade A and
B oo B zones. The Grade B zone should be

monitored at such a frequency and with
suitable sample size that changes in levels of
contamination and any system deterioration
would be captured and alarms triggered if alert
limits are exceeded.

L1, FP50k B % 3V ae ¢ 320 2 enfioi 3 8ic | 11, Airborne particle monitoring systems may
o B Ap M R PR BT B N MR R consist of independent particle counters; a

E I B et —fg 2 b o PTIEHZ kAR network of sequentially accessed sampling

I S 4 fé_ B p)i g e S IR ARt P el %,% & points connected by manifold to a single

P QY g E AP AR B A (Bl particle counter; or a combination of the two.

FRENE ) AR PR ? N2 EREE ‘sﬁl ¢ The system selected must be appropriate for

ZoE R L T e TR kS ER RS the particle size considered. Where remote

R TE2 R E R E PR YR w] wﬁr sampling systems are used, the length of

R EHCA P st e tubing and the radii of any bends in the tubing
must be considered in the context of particle
losses in the tubing. The selection of the
monitoring system should take account of any
risk presented by the materials used in the
manufacturing operation, for example those
involving live organisms or
radiopharmaceuticals.

12, %R P> @ * pdit iz ¥ E @ ¥ | 12, The sample sizes taken for monitoring
B «u\:};ﬁ%\ﬁ x5 M ( g »}vﬂtf’&? %) H purposes using automated systems will usually
REFEERP N REZEIRETFEE 2 be a function of the sampling rate of the
TR BEEET ER #B fe o system used. It is not necessary for the sample

volume to be the same as that used for formal
classification of clean rooms and clean air
devices.
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13. £ ABFE B&F - >50 um Aok ik i3
ﬁm?f~p%w i & T LT T A e
Z 5 PwpPlE- 2R DE I L o>5.0 pm Hk

Pl W AT o Vo Thd TR F AWM kK

(stray light )~ % & & #73% 2_ 2L B 9 - #c(false
counts ) o R s i P e R PR e
T A - R Eandy Jfﬂ’ L/ SRS R - I Fz

13.  In Grade A and B zones, the monitoring of the
>5.0 um particle concentration count takes on
a particular significance as it is an important
diagnostic tool for early detection of failure.
The occasional indication of >5.0 um particle
counts may be false counts due to electronic

noise, stray light, coincidence, etc. However

FEEF a‘ﬂ € HVAC 25 HBY consecutive or regular counting of low levels

R » R E‘E A RL K b is an indicator of a possible contamination

THEITHE 2 2 #@ 1T9 Frerficy o event and should be investigated. Such events
may indicate early failure of the HVAC
system, filling equipment failure or may also
be diagnostic of poor practices during machine
set-up and routine operation.

14, ATk 47 »r7n2 ok "R R ®% %2 | 14. The particle limits given in the table for the “at

s e A kA ?® > 3 15-20 /»\ﬁ(:}ﬁ 51 18)2 ‘&
o7 r'}‘ﬁ““,% G B R (“clean up” period ) ? if & o

rest” state should be achieved after a short
“clean up” period of 15-20 minutes (guidance
value) in an unmanned state after completion
of operations.

15.C2Da T2 & B RIEESTR & F Ea
RBIFE o B & R2 EN/{F6 ERB 0T
ﬁﬁﬁﬁﬁ%ixg,gﬁﬁrﬁﬁwﬁJm
IR FEFEFE Ko

15.  The monitoring of Grade C and D areas in
operation should be performed in accordance
with the principles of quality risk
management. The requirements and
alert/action limits will depend on the nature of
the operations carried out, but the
recommended “clean up period” should be

attained.

16. H i i Gl4oE B % Ap4HRE » Bt & 5.
Kﬁ{f«?;i'&‘;‘{;@:ﬁ?ﬁ’ogg 9}&1@ %g; %

BZFEREE

16. Other characteristics such as temperature and
relative humidity depend on the product and
nature of the operations carried out. These
parameters should not interfere with the
defined cleanliness standard.

17. 2 2 2 R 5K F 2 T X b o 2977 (%% 282 3588 ):
¥ 5 B4R FA SR 6 GEERL S 28-30 &)
A ¥ ASTLE ST R F RGP
C BAROBDURSTE N RGP~ A R o
D B AE R R 2 B2 By o
+ 5 EEEE TENP 0| (GFEAF 3135 &)
A AFAEEEE o
R iR
FiERB R
D e s 2 fEgE o
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17. Examples of operations to be carried out in the various grades are given in the table below (see
also paragraphs 28 to 35):
Examples of operations for terminally sterilised products
Grade
(see para. 28-30)
A Filling of products, when unusually at risk
C Preparation of solutions, when unusually at risk. Filling of products
D Preparation of solutions and components for subsequent filling
Grade Examples of operations for aseptic preparations
(see para. 31-35)
A Aseptic preparation and filling
C Preparation of solutions to be filtered
D Handling of components after washing
18 KEFEFT¥PF TERRFT Y F40% 5 Where aseptic operations are performed

BAr ~FE ML4$%ﬁ£%m&ﬁ@wr
Beg ks R R fRik) R S L] o @0
B PR FRE R R DR

ﬁo%%ﬁ&&ﬁrwmﬂﬂ%nvﬁw Wﬂ
BERIT R Mt T RE R Lo 2 A

monitoring should be frequent using methods
such as settle plates, volumetric air and surface
sampling (e.g. swabs and contact plates).
Sampling methods used in operation should
not interfere with zone protection. Results

A oo from monitoring should be considered when
reviewing batch documentation for finished
product release. Surfaces and personnel should
be monitored after critical operations.

4 A EE 2 TE Glded i ‘i;"*i: . ,‘Fi s Additional microbiological monitoring is also

FFRILE S TR EE required outside production operations, e.g.

after validation of systems, cleaning and
sanitation.

19. #HEFERZIEIFERTuEZRIE
e 35 ot KR O
. F FHm ke BB A ipqpe
% m ’*c?u/mg‘" (Z = 90 mm) » (Z /£ 55 mm) CFPIES VES
cfu/4 pE® cfu/3 % x cfu/+ &
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
T (a) e ?’E{l .
(b) BReE R A RBRFE L4,
19. Recommended limits for microbiological monitoring of clean areas in operation:
Recommended limits for microbial contamination®
Air sample Settle plates Contact plates Glove print
Grade ofu/m’ (diam. 90 mm) (diam. 55 mm), 5 fingers
cfu/4hours® cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 5 5 5
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C 100 50 25 -
D 200 100 50 -
Notes: (a) These are average values.

(b) Individual settle plates may be exposed for less than 4 hours.

20. Hch® fcd # % Rl o ok Rl § enE A
B E R o R AR R AT I R
LD

20. Appropriate alert and action limits should be
set for the results of particulate and
microbiological monitoring. If these limits are
exceeded, operating procedures should
prescribe corrective action.

I3k § 3 (ISOLATOR TECHNOLOGY)

21, MEAEE vz & % Bl T2 L L
MEFRO TR FE KR AREASRE R
BB AT Ah G RHE HiE Y T
SAERG O IRMER 2 B A R R R

ERLET|BURER KL R RAED
A R RS G T
BH L T EEE 6 EP ﬁ e
@mw¢¢g1mi%ﬁ» LE R

21. The utilisation of isolator technology to
minimise human interventions in processing
areas may result in a significant decrease in
the risk of microbiological contamination of
aseptically manufactured products from the
environment. There are many possible designs
of isolators and transfer devices. The isolator
and the background environment should be
designed so that the required air quality for the
respective zones can be realised. Isolators are
constructed of various materials more or less
prone to puncture and leakage. Transfer
devices may vary from a single door to double
door designs to fully sealed systems
incorporating sterilisation mechanisms.

22, Riealdd o 2 g N IRAE KR A5 4 ek~ B | 22, The transfer of materials into and out of the
RiRZ2 - o fé] T TR g T unit is one of the greatest potential sources of
FLAAEE T E R FART gl - 4a contamination. In general the area inside the
’;T RER AR EEE Y EZ R G ITE D isolator is the local zone for high risk
kIR B o manipulations, although it is recognised that

laminar air flow may not exist in the working
zone of all such devices.

23, FREBATFT LT F EEPBANIRH LY o0 | 23, The air classification required for the
K2 H R BT FRBER S EH 2 background environment depends on the
I AEDEF % BHETREGEFHET design of the isolator and its application. It

should be controlled and for aseptic processing
be at least grade D.
24, FRAEER R AE ¥ AroT{S4niT 8 oFroT/ | 24, Isolators should be introduced only after

'J}{E’.Pfﬁ“#ﬁ-ﬁtﬁ%&/fh’ TRBEGEIE TR 0 Bl o
LR IRk gn Vb%ﬁif‘) T
?‘W%%“ SR FASE X AR R R

¥z R

appropriate validation. Validation should take
into account all critical factors of isolator
technology, for example the quality of the air
inside and outside (background) the isolator,
sanitation of the isolator, the transfer process
and isolator integrity.
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25.

Z“b -? S8 .-wuH;F‘, k3

EREGEHGE 2 e FIRBEEEE 2/
\/@/’%péﬁﬁ

25.

Monitoring should be carried out routinely and
include frequent leak testing of the isolator
and glove/sleeve system.

= 4] /2w 38 /% 43 (BLOW/FILL/SEAL TECHNOLOGY )

26.

FACLE AR A L - TP kg
B FREELMEE PR ST BT B2
BFFTE 2D PP BN FITE
AR ABBRFR RIfeH FATABRF
/é‘;;t‘i:‘%_ﬁw1%**“&3—]#&’%4%1»’1‘1%\”']/ LI/
ﬁwﬁ ’ ffu; C ok o 3%
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BB EF L B 6 ML P2 SRR
“"’f‘.?.ié%\afﬁ"”lﬁﬁﬁﬂ”#nm“ g o0
* A4 A B @F,]gWN¢AIJ/ ig/?ﬁ.r}:
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26.

Blow/fill/seal units are purpose built machines
in which, in one continuous operation,
containers are formed from a thermoplastic
granulate, filled and then sealed, all by the one
automatic machine. Blow/fill/seal equipment
used for aseptic production which is fitted
with an effective grade A air shower may be
installed in at least a grade C environment,
provided that grade A/B clothing is used. The
environment should comply with the viable
and non viable limits at rest and the viable
limit only when in operation. Blow/fill/seal
equipment used for the production of products
which are terminally sterilised should be
installed in at least a grade D environment.

27.

i Lk e 1 0 R LA T O E

JE .

- WHE LR R &RE

- J = % (cleaning-in-place) * J i*i= f7]
(sterilisation-in-place)erFr »c 2 £ IRt

- KA RFZFFRFEZTRE
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27. Because of this special technology particular

attention should be paid to, at least the

following:

- equipment design and qualification

- validation and reproducibility of
cleaning-in-place and sterilisation-inplace
- background clean room environment in which
the equipment is located

- operator training and clothing

- interventions in the critical zone of the
equipment including any aseptic
assembly prior to the commencement of
filling.

B ¥ @ A4 & (TERMINALLY STERILISED PRODUCTS)

AR BN P BRSO R IRE D
ERERE AR R R ERE A A S
WHERLIPDERY 52 - AT M2
YPA3A2 B bR ﬂ#&“éﬁﬂ*(m&r’*wﬁ
e TN T I A
FORIEZARPFRG Y e emiEES
F)0 MR R UE R C BB -

28.

Preparation of components and most products
should be done in at least a grade D
environment in order to give low risk of
microbial and particulate contamination,
suitable for filtration and sterilisation. Where
the product is at a high or unusual risk of
microbial contamination, (for example,
because the product actively supports
microbial growth or must be held for a long
period before sterilisation or is necessarily
processed not mainly in closed vessels), then
preparation should be carried out in a grade C
environment.
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29. Filling of products for terminal sterilisation

&2 should be done in at least a grade C
environment.

30. & Falt Rk p BB S —’qb -i‘i ’#’ B & —’" » ] | 30. Where the product is at unusual risk of
oo FIRE FEER O FTBLIR T E\' £ contamination from the environment, for
ES TN fﬁ? Fe & Bcf 4 rﬂEli’“ B8 vl R A example because the filling operation is slow
E31CCHBEFRARBRZALRY 52 o8 or the containers are wide-necked or are
TA T THRRAZ SR B RHY necessarily exposed for more than a few
AR e g AV RAECERRY 52 - seconds before sealing, the filling should be

done in a grade A zone with at least a grade C
background. Preparation and filling of
ointments, creams, suspensions and emulsions
should generally be carried out in a grade C
environment before terminal sterilisation.

Fy Eﬁﬁ # (ASEPTIC PREPARATION)

31, ejstsane it s A2 DREB Y 2 o | 31. Components after washing should be handled
A F R L i m/‘: B/ N p B &% § e in at least a grade D environment. Handling of
ABBREY NG “f EER A & alAee sterile starting materials and components,
s Bl A //% ﬁ Wi e unless subjected to sterilisation or filtration

through a micro-organism-retaining filter later
in the process, should be done in a grade A
environment with grade B background.

32. WAeP HaE ]?]ﬁ Te2- ka8 > A Cl |32, Preparation of solutions which are to be sterile
BBY 22,258 ];z]ﬁ;‘/,g'ﬁ » H e opl el filtered during the process should be done in a
B gy o Bl BaF FHAx grade C environment; if not filtered, the
BB 52 preparation of materials and products should

be done in a grade A environment with a grade
B background.

33, a AAK 2 A S g2 L R L 3 B |33, Handling and filling of aseptically prepared
FRPABEE? 22 products should be done in a grade A

environment with a grade B background.

34, a4t R o IR EHF 2 F BenggiX o 4oid * | 34, Prior to the completion of stoppering, transfer
LA FEcE? o BEEF BEF R A BRE of partially closed containers, as used in freeze
B¢ o RMRBABSREE Y URP s L drying, should be done either in a grade A
2 e environment with grade B background or in

sealed transfer trays in a grade B environment.

35. WARY & &2 & FIE ’? 3‘?'] FUF A - R A % | 35. Preparation and filling of sterile ointments,

FUR A S5 N ﬁ,/% ”@i l% BAEREEL G creams, suspensions and emulsions should be
B&# F e ALEH “ T o done in a grade A environment, with a grade B
background, when the product is exposed and
is not subsequently filtered.
.3_9_.%&? A+ ¥ (PERSONNEL)
36. B TR 2kt A B AR E RIS & | 36, Only the minimum number of personnel

Jﬂj}‘]ltq—_ﬁﬂf—’” S R T OF-

Vi A ES +"k!L T o

required should be present in clean areas; this
is particularly important during aseptic
processing. Inspections and controls should be

109




conducted outside the clean areas as far as
possible.

37.

FETT L iE AR (2 g RIFRE R
”#%"ﬁ> BEiT MEmUdEFE

2R TP R FL R K
_}_,an Bl A RiZed & & BRI ;D
Benehm A B () —lir"ﬁ‘.%i D LA S B
FOFERFARF BEFELLHEREL L
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37. All personnel (including those concerned with

cleaning and maintenance) employed in such
areas should receive regular training in
disciplines relevant to the correct manufacture
of sterile products. This training should
include reference to hygiene and to the basic

o elements of microbiology. When outside staff
who have not received such training (e.g.
building or maintenance contractors) need to
be brought in, particular care should be taken
over their instruction and supervision.

38. ¢ E bR w W EARR * hds e ’H 38. Staff who have been engaged in the processing
Bt P g2 154 B> 7% {8 7~ £ 7 of animal tissue materials or of cultures of
Ao p e ﬁ Bt 2 o £ i A2 micro-organisms other than those used in the
B oo current manufacturing process should not

enter sterile-product areas unless rigorous and
clearly defined entry procedures have been
followed.

39. B BB A GFL 2 FER I E o458 | 39, High standards of personal hygiene and
ARAANAG D BB EFERFERT R cleanliness are essential. Personnel involved in
S4B VWP A2 AL PR E gk R the manufacture of sterile preparations should
GERAR T EERAELF A 3‘2 e ¥ ¥ be instructed to report any condition which
fealAs A i F 2 A PR R REB2T may cause the shedding of abnormal numbers
B o dpin BE AR AT or types of contaminants; periodic health

checks for such conditions are desirable.
Actions to be taken about personnel who could
be introducing undue microbiological hazard
should be decided by a designated competent
person.

40. FE R P EREPEEHRF R % 045 o | 40, Wristwatches, make-up and jewellery should

not be worn in clean areas.

41. PRz ¥k ;‘ﬁ$}@§} fdp T2 % ® 425 12 | 41, Changing and washing should follow a written

/’? EREFOFTLANF CFERZLFLY procedure designed to minimise contamination
FI1 B o of clean area clothing or carry-through of
contaminants to the clean areas.

42. 2 ¥ 2 B EH LR & WAL TE R OE 42. The clothing and its quality should be
B Jp M HREA H ALK IF L VT g appropriate for the process and the grade of

the working area. It should be worn in such a
way as to protect the product from
contamination.

43, & - Zeh R B & 2 2 F > HEP 40T ¢ | 43, The description of clothing required for each

grade is given below:

O
¥

LR A BT Y BT RE BT
Fo iR EA Gy ke a0 G
FRLER KA FETR N NE L RERE G

Grade D:

Hair and, where relevant, beard should be
covered. A general protective suit and
appropriate shoes or overshoes should be
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mjdﬁ 35 o

worn. appropriate measures should be taken to
avoid any contamination coming from outside
the clean area.

Cx: Grade C:

AREERESFTLNEE A FH OB R Hair and where relevant beard and moustache

P oRTF é‘_”;?-‘;"? e B2 AR H EAA S should be covered. A single or two-piece

EAAEE R Ry S AR o MR F trouser suit, gathered at the wrists and with

JOF T ;i AR R high neck and appropriate shoes or overshoes
should be worn. They should shed virtually no
fibres or particulate matter.

A/B % Grade A/B:

FYRz e RFE 24 TR N
FHROFE RBEE > ZEDES P R
ﬁi’””*Mﬁ'i@ R SR R
ChEB AR A A E YL 2 R B
’J WS AR R R BN 0 R
BE~LER cDEXTEI RS RF AL
Mokt B E 3 AR itk -

Headgear should totally enclose hair and,
where relevant, beard and moustache; it should
be tucked into the neck of the suit; a face mask
should be worn to prevent the shedding of
droplets. Appropriate sterilised, non-powdered
rubber or plastic gloves and

sterilised or disinfected footwear should be
worn. Trouser-legs should be tucked inside the
footwear and garment sleeves into the gloves.
The protective clothing should shed virtually
no fibres or particulate matter and retain
particles shed by the body.

;¢
B %Etﬂ’n%ﬁfﬁ‘i*ﬁft* #mﬁ wg%‘ E:
CUIRNE A 3 € H%)

44. R a R PRAEFF 2 A BEE CBmF2Z{ & |44, Outdoor clothing should not be brought into
o ¥ F A ABKREZ T4 ﬁ e changing rooms leading to grade B and C
& - 1 FTEFRBEFTER ];z]( R A ]?]3 ST 4 rooms. For every worker in a grade A/B area,
J}é“ )PP RE - TEDPEF TP P F L2 clean sterile (sterilised or adequately sanitised)
Y2 L2 0RAER - T ITREER {2 o protective garments should be provided at
each work session. Gloves should be regularly
disinfected during operations. Masks and
gloves should be changed at least for every
working session.
45. }’%" /’ﬁ TR JREM G RFEF i € wie k3 | 45, Clean area clothing should be cleaned and
EEAE TR R E A B LR L handled in such a way that it does not gather
BB Uad o A2 o 30 A PR iy 2 H additional contaminants which can later be
Boere 2 Wl o R PR2Z. A F PRI g A G B shed. These operations should follow written
B JEA VR Ao O R E Ok R oo procedures. Separate laundry facilities for such
clothing are desirable. Inappropriate treatment
of clothing will damage fibres and may
increase the risk of shedding of particles.
(PREMISES)
46. /*%’ EERPM T EROR G IR F 46. In clean areas, all exposed surfaces should be

smooth, impervious and unbroken in order to
minimise the shedding or accumulation of
particles or micro-organisms and to permit the
repeated application of cleaning agents, and
disinfectants where used.
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47. G0 A R anfh B2 A1 FE > 2 RF &2 F | 47, To reduce accumulation of dust and to facilitate
TR P R E B L R D RRZE S REAE S cleaning there should be no uncleanable
WRMRE KA o P2 R LR Z2 7R recesses and a minimum of projecting ledges,
Wi FlEt o FEFT R e shelves, cupboards and equipment. Doors

should be designed to avoid those uncleanable
recesses; sliding doors may be undesirable for
this reason.

48. %k X T RS e a kp #2248, False ceilings should be sealed to prevent
2 RV A contamination from the space above them.

49. FAR~FEE A 2 E 2% F o i@ 22 |49, Pipes and ducts and other utilities should be
A Wi A RFPRC I GIRDL G o installed so that they do not create recesses,

unsealed openings and surfaces which are
difficult to clean.

50.A/B &% 2 & ARE ST RE* K&k | 50, Sinks and drains should be prohibited in grade
Ko HB HE S BEWE R E LK A/B areas used for aseptic manufacture. In
FEper  IESTE R o FER & s ianf & other areas air breaks should be fitted between
TR BB R R AR EELK the machine or sink and the drains. Floor
o MFAE R o drains in lower grade clean rooms should be

fitted with traps or water seals to prevent
backflow.

51 { 23 BRF‘ 54 % % k|72 { &FF | 51. Changing rooms should be designed as airlocks
B2 F R g i B K2 A PR ok and used to provide physical separation of the
FRAFII ML *ERMBRDTF GO different stages of changing and so minimise
ik AF N I AFRISHFEKZFEIRR microbial and particulate contamination of
BREN 2 FEFROFER TSR R & protective clothing. They should be flushed
MEFRER R EpO{ FETFFALE effectively with filtered air. The final stage of
el o RIXF RS AL FFT T - BRE the changing room should, in the at-rest state,
R#HE - be the same grade as the area into which it

leads. The use of separate changing rooms for
entering and leaving clean areas is sometimes
desirable. In general hand washing facilities
should be provided only in the first stage of the
changing rooms.

52, F 4K S Benf 7 (B PERR ET ka3 4 %k | 52. Both airlock doors should not be opened

PLRARE R /AR HER LR P AR
- R - B e R e

simultaneously. An interlocking system or a
visual and/or audible warning system should
be operated to prevent the opening of more
than one door at a time.
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53. 2MeniEEE BT o ARSI RGTE B B B

%Fﬂ?vﬁ’iﬁifﬁﬁﬁ‘iil@ﬁﬁﬁﬂilﬁi T F
gund o R FEGEE R o B E R
Z_ otz /”?"/iif@;y 10 15 pa (1.0-1.5 mm -k 1)
TR L (&’pﬁlm) Bot B R B DR
B FHAL TR AN i A r-r'~/”?
EaEE kB BRE °ﬁ$@%ﬁ£#
’Fﬁ’ v e f)’(:}{% e r’g,—;{_ TEAR "‘é;_érj-]“} &S

B R F R A SR —,’E—[q_fﬁ’l—-}f%
PR L 0L BT A E RSB R
¥R FRLEPRFEFT L 3§ Tl

T AL e

53. A filtered air supply should maintain a positive
pressure and an air flow relative to surrounding
areas of a lower grade under all operational
conditions and should flush the area effectively.
Adjacent rooms of different grades should have
a pressure differential of 10-15 pascals
(guidance values). Particular attention should
be paid to the protection of the zone of greatest
risk, that is, the immediate environment to
which a product and cleaned components
which contact the product are exposed. The
various recommendations regarding air
supplies and pressure differentials may need to
be modified where it becomes necessary to
contain some materials, e.g. pathogenic, highly
toxic, radioactive or live viral or bacterial
materials or products. Decontamination of
facilities and treatment of air leaving a clean
area may be necessary for some operations.

54. }@pﬂ_ﬂ 4$/y|€'7 11@7‘ gl‘é /'54‘&%%’17']
oo o SRR F onE A g AR S ITER
WEAE L 2 MRATTIRE AR GDRE

54. It should be demonstrated that air-flow patterns
do not present a contamination risk, e.g. care
should be taken to ensure that air flows do not
distribute particles from a particlegenerating
person, operation or machine to a zone of
higher product risk.

55.

T H i E4F X "w"l%ﬁ—rq_a} B i & o
LRITEDREST BT LRI GER
ART s 8 B jF2 5 e 2o

55. A warning system should be provided to
indicate failure in the air supply. Indicators of
pressure differences should be fitted between
areas where these differences are important.
These pressure differences should be recorded
regularly or otherwise documented.

& #% (EQUIPMENT )

56.

%ﬁ% FEREBEAALSBARRFERKS
# HERZ 'E‘éil:‘ vaé“mP&%F/F&% ’ "% pé%]

56. A conveyor belt should not pass through a
partition between a grade A or B area and a
processing area of lower air cleanliness, unless
the belt itself is continually sterilised (e.g. in a
sterilising tunnel).

57. 3

FA AL ALEFE R FD (Bl - BR R
MR ¢ ) o

WA et AR RPELE RV
NRHTEGL: 22 A TE)  BEREE B
Wi bFERAREFRAAE  ER TN
EREAR- S E R A

57. As far as practicable equipment, fittings and
services should be designed and installed so
that operations, maintenance and repairs can
be carried out outside the clean area. If
sterilisation is required, it should be carried
out, wherever possible, after complete
reassembly.

38.

AT ARETE R FER 2 /A
R 0l R A
BRES FHE - F 2/ AL ER) -

58.  When equipment maintenance has been carried
out within the clean area, the area should be
cleaned, disinfected and/or sterilised where
appropriate, before processing recommences if
the required standards of cleanliness and/or
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asepsis have not been maintained during the
work.

59. KASLE % E Z § oo AR EB5 A
EFR S R Y ST '731 e a,l‘s..fu
2 3B B4z W H ki £ (capacity ) o

R IIE D i f 2 R e ‘“41‘??‘?%’;‘,%5
BiE o Gle i 70 °C b E Lk -

59. Water treatment plants and distribution systems
should be designed, constructed and
maintained so as to ensure a reliable source of
water of an appropriate quality. They should
not be operated beyond their designed
capacity. Water for injections should be
produced, stored and distributed in a manner
which prevents microbial growth, for example
by constant circulation at a temperature above
70 °C.

0. A e EAE ST AR Eik
B FAF T SRR KA K
R O RADEE § ki

HiRE S HL Y o oo

60. All equipment such as sterilisers, air handling
and filtration systems, air vent and gas filters,
water treatment, generation, storage and
distribution systems should be subject to
validation and planned maintenance; their
return to use should be approved.

#4 Ea2 (SANITATION)

6l. %= ?vm%fz“?i@“’#*ﬂl'a‘lﬁ @'Zémﬁiﬁw{s{
@,F oo A B Rk - i L
S50 RHPE LR E D i T

BE R

61. The sanitation of clean areas is particularly
important. They should be cleaned thoroughly
in accordance with a written programme.
Where disinfectants are used, more than one
type should be employed. Monitoring should
be undertaken regularly in order to detect the

development of resistant strains.

62. if 4 ast
.y

ﬁprﬂwx ,m,; . @%“A&
’;’h l’?/%‘/%”‘f'] )y jE El’f@;{ﬂi

62. Disinfectants and detergents should be
monitored for microbial contamination;
dilutions should be kept in previously cleaned
containers and should only be stored for
defined periods unless sterilised. Disinfectants
and detergents used in Grades A and B areas
should be sterile prior to use.

63. % T e A HTE KA B BT/

S SRR A S I E

2 ot

63. Fumigation of clean areas may be useful for
reducing microbiological contamination in

inaccessible places.

#l#21t% (PROCESSING)

64. “7F WAFFE Y 5 ¢ 5 T K

* y
TP 4575 LT R TR

64. Precautions to minimise contamination should
be taken during all processing stages including
the stages before sterilisation.
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65. R p 3ticd e\ A 2 B H s B2 % | 65 Preparations of microbiological origin should
TP RGN NE S Re o d FE Lk not be made or filled in areas used for the
APWART A mAEERFAT VA B R processing of other medicinal products;
pﬂé‘z -2 4 e fﬂf B 5 W E P L o however, vaccines of dead organisms or of

bacterial extracts may be filled, after
inactivation, in the same premises as other
sterile medicinal products.

66. & FF¥ hprre o 6 ¥ A3 A A2 9 | 66. Validation of aseptic processing should include
R (BAACE ) Y282 AE a process simulation test using a nutrient
BRERADASOHAYZ YR ELA2EH medium (media fill). Selection of the nutrient
MEP R ERZ R AR EE - medium should be made based on dosage form

of the product and selectivity, clarity,
concentration and suitability for sterilisation of
the nutrient medium.

67. @ ﬁi’fﬂ—%&?ﬁ*% g ¥ i B b 7 ch® AW | 67. The process simulation test should imitate as
WAL e ATy M TR AT IR closely as possible the routine aseptic
T E ’ﬁtﬁ ¥AAY 2 A E RN DI manufacturing process and include all the
LA~ o critical subsequent manufacturing steps. It

should also take into account various
interventions known to occur during normal
production as well as worst-case situations.

68. FAristAHk R+ B ITEEHIT R 7= =tk | 68. Process simulation tests should be performed
R R R R T L A e I A 2eh as initial validation with three consecutive
PRI 2 ¥ HVAC %5~ % & ~ Hlliper i satisfactory simulation tests per shift and
Iy EREARLES ) EAFRE L F > repeated at defined intervals and after any
AR AR BT - iy dies & £45 significant modification to the HVAC system,
SR equipment, process and number of shifts.

Normally process simulation tests should be
repeated twice a year per shift and process.

69. B H IR HZAAE DY BHcP R IR HNS | 69. The number of containers used for media fills
FAGER o HW M ESL R OERAEAE should be sufficient to enable a valid

BHcP BRI CENZASP TP ED evaluation. For small batches, the number of
HERLFELETFET TR containers for media fills should at least equal
the size of the product batch. The target should
be zero growth and the following should
apply:

® i bt 5000 H ~ —‘th '3 #3 Ei®5 4 HE ~- | ® When filling fewer than 5000 units, no

contaminated units should be detected.

® i 5000 % 10,000 H ;u—‘ﬁ : ® When filling 5,000 to 10,000 units:

a) P -BXAZEAF BRI NBL G a) One (1) contaminated unit should result in an

AR f’f BREALE DT E AN investigation, including consideration of a

by + - B%i5%H mﬂf B3R H S ,T* H repeat media fill;

B FRE {7 FEAT o b) Two (2) contaminated units are considered
cause for revalidation, following
investigation.

[ ® When filling more than 10,000 units:

L S IO,OOOE;U—*FT )

A) 3o BEAREAR RS ARG

b) }i: 1[3;1»1‘54‘%{ =2 @%Np}%ﬁfb ’;TJ'
IR

a) One (1) contaminated unit should result in an
investigation;
b) Two (2) contaminated units are considered
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cause for revalidation, following
investigation'.

1 /H!_é/\ﬂ E]’f //2_—7»@—./_‘/ i

7 PICIS B 3 fi#f 162 4 772 (P
007) -

I For further details on the validation of aseptic
processing, please refer to the PIC/S
Recommendation on the Validation of Aseptic
Processing (PI 007)

70. 3tz PRz B Ao H kA 5 42 B ¥ | 70.  For any run size, intermittent incidents of
HEE> PR A MEF LTRSS A E o % microbial contamination may be indicative of
NEAAPLZAAORFIEHR DA TSR low-level contamination that should be
AL S TR P 2 B R R investigated. Investigation of gross failures
o should include the potential impact on the

sterility assurance of batches manufactured
since the last successful media fill.

7. AR EerEsaa (B4 2 @WAe - 71. Care should be taken that any validation does

not compromise the processes.

72. KR~ KRR F 2 GBI vk I5R 28 F | 72. Water sources, water treatment equipment and
BIH ? 5 4 if?' Bz 2 N3 2(F &4 treated water should be monitored regularly
PR HE RSS2 HEBiE P TH 2 kb for chemical and biological contamination
R L RTF e and, as appropriate, for endotoxins. Records

should be maintained of the results of the
monitoring and of any action taken.

73 RERY HEIFRRTEDTEFTF B | 73, Activities in clean areas and especially when
Fho niv X fé?‘h ) E ’\ Renf & s te 14E ) aseptic operations are in progress should be
TREF R RoEALI ER KT '—"nré # kept to a minimum and movement of
51%&245(%.—1 f‘»ft AP RATE od T E LR personnel should be controlled and

FRAFAFFTOREDERERE T RS T methodical, to avoid excessive shedding of
£ 7 B o particles and organisms due to over-vigorous
activity. The ambient temperature and
humidity should not be uncomfortably high
because of the nature of the garments worn.

T4, RALZ_pcd B eF ARG B Mok d F Rl | 74, Microbiological contamination of starting
MTZE2k2yr8 2 R R ]‘\’ﬁ cH R materials should be minimal. Specifications
¢ 7R Fo should include requirements for

microbiological quality when the need for this
has been indicated by monitoring.

75. FE2 %R F A2 B el i | 75. Containers and materials liable to generate
LB o fibres should be minimised in clean areas.

76. iR B ek P o Ad B A Senficl s 4 | 76, Where appropriate, measures should be taken
E 3 L to minimise the particulate contamination of

the end product.

77. EiE -~ F BERAE BB FIFEARNL > L1 | 77. Components, containers and equipment should

B2EARBF D I o

be handled after the final cleaning process in
such a way that they are not recontaminated.
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T8, EENF BB KK 2 RS 5ok 8 R FoR IR | 78, The interval between the washing and drying
ﬁF oz 3R pﬂ B2 WIEHE RE r and the sterilisation of components, containers
BB YRR EH B G R EapE FL o and equipment as well as between their
sterilization and use should be minimised and
subject to a time-limit appropriate to the
storage conditions.

79. BAREE Fae 2 BB A2 PR & 057 W | 79.  The time between the start of the preparation of
PE Bind H St 5% T e BilE J,§~ PR a solution and its sterilisation or filtration
1 e P ARt EH B2 L2 5 through a micro-organism-retaining filter
T2 RTLEBEFEERD o should be minimised. There should be a set

maximum permissible time for each product
that takes into account its composition and the
prescribed method of storage.

80. B E RIE {4 e ¥ 3P #0273 % & | 80. The bioburden should be monitored before
3 IEEREZNEHLH* 2 “p?]" ENT L sterilisation. There should be working limits
I K S ﬁ RETA FE LR ];z] F A on contamination immediately before
e A =Rl - ]?]/»\ Fro ¥t ¥ sterilisation, which are related to the efficiency
AR e R F %:iﬁx'ﬁ Vf e R of the method to be used. Bioburden assay
[E0RT e P = = Al ol 5; o ¥t BT % should be performed on each batch for both
Yoo AR 1{4 - REFTIFLY aseptically filled product and terminally

AP BlRE e LiEPF /PJ NEZZE '"'L'r’ﬁ sterilised products. Where overkill sterilisation

A A HE LA ﬁ,,] A BB A F parameters are set for terminally sterilised

BRI R ArE T R BEREBCERY A R products, bioburden might be monitored only

LI 2w oo at suitable scheduled intervals. For parametric
release systems, bioburden assay should be
performed on each batch and considered as an
in-process test. Where appropriate the level of
endotoxins should be monitored. All solutions,
in particular large volume infusion fluids,
should be passed through a
microorganism-retaining filter, if possible sited
immediately before filling.

8l. FE®REFRFTETF L2 2 % £ -3% | 8l. Components, containers, equipment and any
FErERHB P RS R f?]” » T iE R A A other article required in a clean area where
BEY DEPRAZECZFEIR AL rJ ¥ aseptic work takes place should be sterilised
D EHENS 4 iR e P2 B 5 B~ o 2E and passed into the area through double-ended
TR B ERI S FTIRE sterilisers sealed into the wall, or by a

procedure which achieves the same objective
of not introducing contamination.
Noncombustible gases should be passed
through micro-organism retentive filters.

82. T @ RTAL R ch3Liy A R ¥ SRR w30l | 82. The efficacy of any new procedure should be

eH M AR AAHD é_#k Lﬂéfﬁé?ﬁz?r@f:é
AR ARG RIEZPE L]
Elf ’ F’T}f%tE‘.]"r ipluo

validated, and the validation verified at
scheduled intervals based on performance
history or when any significant change is
made in the process or equipment.
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#® A (STERILISATION)

83.
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“TF R AT R AR S R
2 LI TR A 2 #Bfggéﬁﬁ_é'_ S e /‘2‘"\"&5;’5
”jﬁ”}zl%?}vxﬁkﬁz% L]"J— /‘J,]"J—/p(&m}g

\-"F'Eﬁ }f%"’ 'f?"v"‘ /._,.‘ ° ]"rf,ﬁ ’ 4‘:%&”@. ]?]KP
Fen? iz o piziw ‘]‘%‘;‘Ec’ ) IR aﬁ@ﬁif@;%ﬁ gi

A EEE

83.

All sterilisation processes should be validated.
Particular attention should be given when the
adopted sterilisation method is not described
in the current edition of the European
Pharmacopoeia, or when it is used for a
product which is not a simple aqueous or oily
solution. Where possible, heat sterilisation is
the method of choice. In any case, the
sterilisation process must be in accordance
with the marketing and manufacturing
authorisations.

&4.

HA4x-

E P FE AL AR R T B A 52
R R ST R S AN ’rﬁ’"’”r’ﬁ ;‘Ki*ﬂ%ié»‘"”r

:) e ]_',?]I'—»{I—'E reas g R Mo R IR E R R

4«Jrﬂip—rﬁw](t Ep&);[u % °’é~< F]@%_m
(IR e )l il il AR e
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84. Before any sterilisation process is adopted its

suitability for the product and its efficacy in
achieving the desired sterilising conditions in
all parts of each type of load to be processed
should be demonstrated by physical
measurements and by biological indicators
where appropriate. The validity of the process
should be verified at scheduled intervals, at
least annually, and whenever significant
modifications have been made to the
equipment. Records should be kept of the
results.

85. 2 3 R A M 2ING RIBL YTF 2 ke | 85. For effective sterilisation the whole of the
2P ARG R IR EE ¢ A R material must be subjected to the required
7 ° treatment and the process should be designed
to ensure that this 1s achieved.
86. #7F = FEAL > ek 2 gamreih Al o | 86. Validated loading patterns should be
established for all sterilisation processes.
87. 2 Fdpm AGAL 5 E RIF Fj2 4 > iz o2 4 | 87, Biological indicators should be considered as

Faom Ak g F chdgom B A2 R Y X
[ERER SRzt o i’ﬁ r-r"?rr o Jrd & * ifjf”'fllﬁﬁ‘
A iR BBt ihb e e LD BB
Hed 3 im G

an additional method for monitoring the
sterilisation. They should be stored and used
according to the manufacturer’s instructions,
and their quality checked by positive controls.
If biological indicators are used, strict
precautions should be taken to avoid
transferring microbial contamination from
them.
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88. b FHFHA AR FE P FA &2 5F | 88, There should be a clear means of

- BREASNEEOES HI ANH b HEEF differentiating products which have not been

oo RS R R P LT gR sterilised from those which have. Each basket,

Flo E@PF T RF I A blde® BREF R tray or other carrier of products or components

FlAp T # o AR - B (=) 72 ¢ should be clearly labelled with the material

%o e AEAR B E B R R TR name, its batch number and an indication of

Eg Eﬁm? };,:}p = o whether or not it has been sterilised. Indicators
such as autoclave tape may be used, where
appropriate, to indicate whether or not a batch
(or sub-batch) has passed through a
sterilisation process, but they do not give a
reliable indication that the lot is, in fact,
sterile.

89. # - B A TR HiRFLd &y (T4 | 89. Sterilisation records should be available for
KT RS G- IR R o each sterilisation run. They should be

approved as part of the batch release
procedure.

4v AR 'ﬁ-'].‘ié (STERILISATION BY HEAT)

90. & — 4R FEH e s K49~ %R | 90. Each heat sterilisation cycle should be recorded
OEFER/ERBALY A EG gy BEAE on a time/temperature chart with a sufficiently
R RZH B R ok @ N/ large scale or by other appropriate equipment
Bledr2 RO E R ARLFTT S L with suitable accuracy and precision. The
TV AR E AR R 5 B position of the temperature probes used for
Wz R RIF SN - controlling and/or recording should have been

determined during the validation, and where
applicable also checked against a second
independent temperature probe located at the
same position.

91. * B4 #Fl T AEESRE @ F > e 2 BB~ F | 91. Chemical or biological indicators may also be
ELUS S I used, but should not take the place of physical

measurements.

92. B AP EF 2 F g R E 4w B &40 | 92, Sufficient time must be allowed for the whole

of the load to reach the required temperature
before measurement of the sterilising
time-period is commenced. This time must be
determined for each type of load to be
processed.

93.

%o b b R Gk Y L5 S
SEREV RN ST PR

fode B8 B R R G B

Arf

* o

A B T SRR B G

93.

After the high temperature phase of a heat
sterilisation cycle, precautions should be taken
against contamination of a sterilised load
during cooling. Any cooling fluid or gas in
contact with the product should be sterilised,
unless it can be shown that any leaking
container would not be approved for use.
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B# R Fi2 (MOIST HEAT )

94, B RERA Bk KT RIRSR FiEAR o

T4 REBELEEETRRELE 2 H bR
ZRE P HTE R Y 2 p B E R
o St MUREY U R & MAEE AR R
oo FRLR R FEH LR Bk Sriess
FRHEERRI R ADT W2 E R
e £ AN T R TR Rl
RIEF Bk S E R T b
B rfeiedriZ g il B2 2R 537 F

2 - A A R 8
Gk o

94. Both temperature and pressure should be used

to monitor the process. Control
instrumentation should normally be
independent of monitoring instrumentation
and recording charts. Where automated control
and monitoring systems are used for these
applications they should be validated to ensure
that critical process requirements are met.
System and cycle faults should be registered
by the system and observed by the operator.
The reading of the independent temperature
indicator should be routinely checked against
the chart recorder during the sterilisation
period. For sterilisers fitted with a drain at the
bottom of the chamber, it may also be
necessary to record the temperature at this
position, throughout the sterilisation period.
There should be frequent leak tests on the
chamber when a vacuum phase is part of the
cycle.

95. ZLEBAF BY A LR FL A & B F3F |95 The items to be sterilised, other than products in
Tk 2 “‘TT AEFZTE N LR FRL R sealed containers, should be wrapped in a
EAGl e R K gy ik material which allows removal of air and
R B2 B RS R AR R penetration of steam but which prevents

recontamination after sterilisation. All parts of
the load should be in contact with the sterilising
agent at the required temperature for the
required time.

96. A RFEFH R FOEF LT F D& 96. Care should be taken to ensure that steam used
Foror Az 2 kb kR RIAE 8K for sterilisation is of suitable quality and does
BT e not contain additives at a level which could

cause contamination of product or equipment.
oA E—]hié (DRY HEAT)

97. sc#R A A e F4P F F HETR | 97, The process used should include air circulation

e s = s s

f??;f’:@-)‘ Eﬁ;‘;;? ’Z@ﬁ}@HEPA@/&%O%;’l
RS GHERRPE TR AR PP RS

5 5 FEAR - A o

within the chamber and the maintenance of a
positive pressure to prevent the entry of
non-sterile air. Any air admitted should be
passed through a HEPA filter. Where this
process is also intended to remove pyrogens,
challenge tests using endotoxins should be
used as part of the validation.
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5 &= ﬁf]"ii (STERILISATION BY RADIATION )

98. 1§ *&"]’/I

m,é\pﬂ F 5

i**“ﬁ’*ﬁw SRV E R S R
PEEE - e EHH MR
g{@rf‘]’ I}AILL‘ d\_'/‘z‘ I-&‘. —‘d '?.%Fi?fs—,ﬂéi’
WAEF LG BG4 T R o 4 AR
i ¥ E- BV ;f;g_',,];]%;;o

98. Radiation sterilisation is used mainly for the
sterilisation of heat sensitive materials and
products. Many medicinal products and some
packaging materials are radiation-sensitive, so
this method is permissible only when the
absence of deleterious effects on the product
has been confirmed experimentally.
Ultraviolet irradiation is not normally an
acceptable method of sterilisation.

99, iﬁlk’fﬂ Ef:]ﬁ_r_ﬁ;. = i&,.&r]‘dx{l ‘E_"_f,'@; 3 |',{—E’-;P|J o % 33’_
“BW”%%*ﬁmﬂfﬁﬁmﬂa%fW’
AR SR 2 R R R

KTy 7 4~ qdep &% B L3 1Y
FEF GRS B EY - 330 - BRI
* ﬁﬂ&};ﬁd—f&_;—'—.ﬁ ’},@;’L—,— ’]f*_]} mfﬁﬁﬂ&ﬁ\;}ipx #
TRk b bk § R M1 DR
L Rl
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99. During the sterilisation procedure the radiation
dose should be measured. For this purpose,
dosimetry indicators which are independent of
dose rate should be used, giving a quantitative
measurement of the dose received by the
product itself. Dosimeters should be inserted
in the load in sufficient number and close
enough together to ensure that there is always
a dosimeter in the irradiator. Where plastic
dosimeters are used they should be used
within the time-limit of their calibration.
Dosimeter absorbances should be read within
a short period after exposure to radiation.

100. 2 f~ 457 A7 (7 5 ide 0 1 # o

100. Biological indicators may be used as an
additional control.

101. Fescfe b pAe i+ £ 7] ¢ % AR + 2. £ 8 97 | 101. Validation procedures should ensure that the
B amT e effects of variations in density of the packages
are considered.
102. J%' P2 RJEATZR 0 17 0k © §f 59 & A | 102. Materials handling procedures should prevent
Gl P ];‘z]\ R AL B R 32 o §F STATR 1 mix-up between irradiated and
mé@ RIS R AR ite D UE nonirradiated materials. Radiation sensitive
L S ]37] A Gk T L ]37] 8 5o colour disks should also be used on each
package to differentiate between packages
which have been subjected to irradiation and
those which have not.
103. B {55 HE R AT TPREPFRFPNET] o 103. The total radiation dose should be administered

within a predetermined time span.

s % P2 Jﬁ% 7 # (STERILISATION WITH ETHYLENE OXIDE )
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104. This method should only be used when no other

method is practicable. During process
validation it should be shown that there is no
damaging effect on the product and that the
conditions and time allowed for degassing are
such as to reduce any residual gas and reaction
products to defined acceptable limits for the
type of product or material.

105, F R &Ejied F e FF e 4& 458 % F o0 | 105. Direct contact between gas and microbial cells
BT A € ¢ fifR B 50U B %‘f THE is essential; precautions should be taken to
PR A Py o ARET ;1 2 iL 5 oo & avoid the presence of organisms likely to be
AU nFFagd ¢ ¥R TR RS enclosed in material such as crystals or dried
#2 o protein. The nature and quantity of packaging
materials can significantly affect the process.
106. R &>t 5 Bz > B R E D3%E477 | 106. Before exposure to the gas, materials should be
& Rz /E% A 2l o5 N PRI e i e S T brought into equilibrium with the humidity
BT R f,@;{riﬁ B TREl % P e and temperature required by the process. The
g7k S e MNP time required for this should be balanced
against the opposing need to minimise the
time before sterilisation.
107. & - B2 FEH T BILGE g 4 P45 77 A# | 107. Each sterilisation cycle should be monitored
R S L ;’Z»:E é Wy 23k A L‘tf:; with suitable biological indicators, using the
B fﬁ\ o BRAE T I ik TP L P o appropriate number of test pieces distributed
throughout the load. The information so
obtained should form part of the batch record.
108. & — & ﬁz& B B DG AT apE 108. For each sterilisation cycle, records should be
B~ R R Fagph R4 R R RA T made of the time taken to complete the cycle, of
¥ 2 FHERZ FHMAE RS RE the pressure, temperature and humidity within
FH A RERA LR R sk B the chamber during the process and of the gas
b o AR R TGP EEY concentration and of the total amount of gas
used. The pressure and temperature should be
recorded throughout the cycle on a chart. The
record(s) should form part of the batch record.
109. = “p%]’%é ) i\ P s 1 fg Fle03 3% > A e | 109. After sterilisation, the load should be stored in a

m@,u55%@?$wiﬁﬁé#
IR Rk B gt AR S T

controlled manner under ventilated conditions
to allow residual gas and reaction products to
reduce to the defined level. This process should
be validated.

PR rEERFEY REFL

¥ e

(FILTRATION OF MEDICINAL PRODUCTS WHICH CANNOT BE STERILISED
IN THEIR FINAL CONTAINER )
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110. ¥ Ad ¥ 3 B9 & ‘;,E]—‘F*f » R B IRE Sﬁ% 110. Filtration alone is not considered sufficient
BInE A e P T a2 2P s R when sterilisation in the final container is
;‘réﬁ ;ﬂnjkz’& e A 57t kB M F B R ‘E—f] possible. With regard to methods currently
VAR T 022 um (& L)) 2 available, steam sterilisation is to be preferred.
PECRICETREMAFFTET R If the product cannot be sterilised in the final
BoRMNELL RADFERY o L ARE container, solutions or liquids can be filtered
# “%rf S S Em 2 R LR A “%rf il through a sterile filter of nominal pore size of
i & 8 .&J;: AR R R AR TE 0.22 micron (or less), or with at least
A 2L 3% i g E AR o equivalent micro-organism retaining properties,
into a previously sterilised container. Such
filters can remove most bacteria and moulds,
but not all viruses or mycoplasmas.
Consideration should be given to
complementing the filtration process with some
degree of heat treatment.
111. ¢ f—! s AR 0 d 3TiER " % F Bt | 111. Due to the potential additional risks of the
1'4\: Bt s AR SLE S o - filtration method as compared with other
’5 - B ]?]@ Z AP FETIRBITE® sterilisation processes, a second filtration via a
S ERET D A M PEFBREET further sterilised microorganism retaining filter,
ReEEITTLHEEEL 2 o immediately prior to filling, may be advisable.
The final sterile filtration should be carried out
as close as possible to the filling point.
112, jp B2 Bamiz s’ o 112. Fibre-shedding characteristics of filters should
be minimal.
113, @& * 5 B3P = FlB2 e F O B 0 ¥ & | 113, The integrity of the sterilised filter should be
B H {s o 2 WLy e E o B szigy" E‘b verified before use and should be confirmed
%7% Foum 2 3F Fi PR iR TR E immediately after use by an appropriate method
EARTE 2R E ABpgBR B 2 fi such as a bubble point, diffusive flow or
I BRbrrcp B g o b T pressure hold test. The time taken to filter a
B TRl F2ZLR A MEEDG - known volume of bulk solution and the pressure
BERADEERE Z AP T EY o difference to be used across the filter should be
M4tz 5 1 Zi THFEF ERBRAERY SR determined during validation and any
WH M o His g B R A R R significant differences from this during routine
IRFEsel = B - manufacturing should be noted and
investigated. Results of these checks should be
included in the batch record. The integrity of
critical gas and air vent filters should be
confirmed after use. The integrity of other
filters should be confirmed at appropriate
intervals.
114, o - g B 71 * 42iF- B 114. The same filter should not be used for more

fTx > K,lrt 2t e
S FEAT o

than one working day unless such use has been
validated.
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115. B 7 .ﬂ FH 4 A

/7
N A @ BT

2o & g #-H e A 4§ | 115, The filter should not affect the product by
e o removal of ingredients from it or by release of
substances into it.

£ F|A &= & (FINISHING OF STERILE PRODUCTS )

T % PE009-8 GMP Guide #73 :

116. .z;;‘rwﬁ%\/? STt JIE W)
BiEET R HBAERIE

fa3F & A | 116. Partially stoppered freeze drying vials should be
L maintained under Grade A conditions at all
times until the stopper is fully inserted.

i< |mb

117. 5 £ IPIR R e T E ol /é #H B o 1Y% £+ | 117. Containers should be closed by appropriately

FEIFFOE R B I Y Y ax ‘Eif@:irr validated methods. Containers closed by fusion,
XPEARZPLRE ﬁéﬁﬁﬁ ° .,*ri B % BRSO e.g. glass or plastic ampoules should be subject
BikipgofERhtiedE 2 BEH - to 100% integrity testing. Samples of other

containers should be checked for integrity
according to appropriate procedures.

118. 45 % #% ARG EL AT A 7 >« | 118. The container closure system for aseptically
ol Ag2. 3 B E AT 3 2K o F]P o 4F filled vials is not fully integral until the
FRGELRERE > BRPERE - aluminium cap has been crimped into place on

the stoppered vial. Crimping of the cap should
therefore be performed as soon as possible after
stopper insertion.

119. Fl4r % 45 WA g AL < E A ik 119. As the equipment used to crimp vial caps can
o GERRERTRT RGP AR LR generate large quantities of nonviable
b v‘ o particulates, the equipment should be located at

a separate station equipped with adequate air
extraction.

120. [ ¥Rz F#HFE > 7 T L & F¥E TR 120. Vial capping can be undertaken as an aseptic

7o &R APt ITLREEARG process using sterilised caps or as a clean

s i % 59 ]_’,{7] EFS BT EH R process outside the aseptic core. Where this
JELE T A iR R 0 B DR A IR T latter approach is adopted, vials should be

T TER 2 {5 FHED]ILEN AR protected by Grade A conditions up to the point
ZF W ERAREE C GRS fﬁp JL of leaving the aseptic processing area, and

thereafter stoppered vials should be protected
with a Grade A air supply until the cap has been
crimped.

HE ML oHFFERTEARA R be rejected prior to capping. Where human
it g g engr o Bk B R AL T intervention is required at the capping station,
RiMcA P ALRIIEM - appropriate technology should be used to
prevent direct contact with the vials and to
minimise microbial contamination.

121, /} ¥Rz % F FE & =8 WA F o & 845 | 121 Vials with missing or displaced stoppers should
A S ’
_p

122, L4 » B (RABS)Z I3 % ¥ v 3 122. Restricted access barriers and isolators may be
BANFE AT R 205 o TR-A R BB~ beneficial in assuring the required conditions
‘{ﬁ FHETED 2 FA 8D B K and minimising direct human interventions into
the capping operation.
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123.

FREEE o

tested for maintenance of that vacuum after an

BT Rty B g Aif b % 78R3k Teh | 123, Containers sealed under vacuum should be

ﬁﬂfmw VBRI E

appropriate, pre-determined period.

124.
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124. Filled containers of parenteral products should
be inspected individually for extraneous
contamination or other defects. When
inspection is done visually, it should be done
under suitable and controlled conditions of
illumination and background. Operators doing
the inspection should pass regular eye-sight
checks, with spectacles if worn, and be allowed
frequent breaks from inspection. Where other
methods of inspection are used, the process
should be validated and the performance of the
equipment checked at intervals. Results should
be recorded.

& % #1 (QUALITY CONTROL)

125.

BYASORE ARE% o BERRG - L5
Fi i F 2 AT b i 306 o SRR
For i A e VR -

125. The sterility test applied to the finished product
should only be regarded as the last in a series of
control measures by which sterility is assured.
The test should be validated for the product(s)
concerned.

126.

I FBOTEF AT s BRI D
INH S E AR AT TR o

126. In those cases where parametric release has
been authorised, special attention should be
paid to the validation and the monitoring of the
entire manufacturing process.

127.

R AREKRTR B2 & 0 L BB P | 127, Samples taken for sterility testing should be
REAMKE XHRE B 37 4430 representative of the whole of the batch, but

A EBRE ARG I RS Blde

should in particular include samples taken from
parts of the batch considered to be most at risk
of contamination, e.g.:

a) HHiEEFATESDEAS HHESR F & a) for products which have been filled
e :'E i BirB e pF - 2 Aixmd < 14 aseptically, samples should include
MG REME R containers filled at the beginning and end of
the batch and after any significant
intervention;
b) #HPTEHE BN R FHDEAS R b) for products which have been heat sterilised

]
YRIp R AER Y T i Al g
T

in their final containers, consideration should
be given to taking samples from the
potentially coolest part of the load.
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YR 2A A F L4 ? F %R eh% 13 (MANUFACTURE OF ADVANCED
THERAPY MEDICINAL PRODUCTS FOR HUMAN USE

# % (SCOPE)

ERCE ¥R #] %) ( Advanced Therapy
Medicinal Products, ATMPs ) #i& * 2_ 3 % »
”%i“iﬁﬁf%*ﬁfﬁﬁ“ Fen- BMAEFIE - F
v ATMPs 2 & F iz 2B @lig = 2 a 2o b
oo AT A FIA R ATMPs » 2L Flig 45 7 5 d
LA EE (Bleo pd 22bpa Ol
mRNA ~ 4 2t p A FRE%HiEL &) o
AT me T LA ATARR (P RS B AYE)
BB 4 42 R (ﬂfé"m’?é)’ AR e g
S tmiedk o BB R 5 A F]iAF e AR
Flie R WA T ﬁ%éﬁf%¢ﬁ.p'ﬁo

The methods employed in the manufacture of
Advanced Therapy Medicinal Products
(ATMPs) are a critical factor in shaping the
appropriate regulatory control. ATMPs can be
defined therefore largely by reference to their
method of manufacture. For example, for gene
therapy ATMPs, genetic modifications can be
obtained through a variety of methods (e.g.
viral & non-viral vectors, mRNA, ex vivo and
in vivo genome-editing tools). The genetically
modified cells can be of human origin
(autologous or allogeneic) or of animal origin
(xenogeneic cells), either primary or
established cell lines. In a medicinal product,
the genetically modified cells or gene therapy
products can be presented alone or combined
with medical devices.

P MY ATMPs (2 &8 R S )
2 H g2 }'\;rrs}:izjfg‘rj—;iﬁri%@é i
BT sl o AR T Y ATMPs
LT A 2 ATMPs & ¥« § 35 d B 732
HFET R AT *’:“it%”iﬂ*@“ RS
32 D& *F 2 ATMP -

This annex provides additional and specific
guidance on the full range of ATMPs (as
defined in the glossary) and the active
substances that are used in their manufacture.
This annex applies both to investigational
ATMPs and market-authorised ATMPs. It can
also be applied to ATMP manufacturing in
hospital settings and for compassionate use

programs, where authorised by national law.

GE P WA AGRT R BE ST

PRz - ’fggza BRERLY 5 5 R
HRE R RS Bt &
Il“#/z’ ’ %\ j\ } TV );‘b {:\jsg 73 o

Although one of the objectives of this present
annex was to prepare a document that would
stand for several years, the field is quickly
changing. It is recognised that amendments
may be necessary to accommodate
technological change, to clarify uncertainty or
to specifically recognise important
alternatives. Comments are therefore invited at

any stage of the life of this edition.

KSRl R A $ 5 30

This annex is divided into two main parts:
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1. A3Re 7 B> ATMPs J8g F1484+ & &
}E—E] ‘X lfi/‘éﬁ?k’?/ﬁ Fé ﬁllg m&a‘ U
FHEE SR

1. Part A contains supplementary guidance
and alternative provisions on the
manufacture of ATMPs, from control over
seed lots and cell banks through to

finishing activities and testing.

2. BI"e 7 BT
Aeng— 35l -

3] 2. ATMPs 2 #

2. Part B contains further guidance on
selected types of ATMPs and its

substances.

& 54 R

2_J&* (APPLICATION OF THIS ANNEX)

AR GMP 4p 312 8 4 i 2l 3% & GMP
B ARG D RPFER
AL 2 A edp il o AR YE GMP 45
2HAREE R o

P

This annex, along with several other annexes
of the Guide to GMP, provides guidance,
which supplements that in Part I: Basic
Requirements for Medicinal Products and in
Part II: Basic Requirements for active
pharmaceutical ingredients of the PIC/S GMP
Guide. This annex is not a stand-alone
document and should be applied in
conjunction with PIC/S GMP guidelines and
annexes. It has, however, been written in a
manner that it could enable development of a
standalone guide if integrated with PIC/S
GMP Part I, Part 11, and related annexes.

bt d A F2 AT PR T T oA
Rl eaF 2ap 9l o E'Jﬁﬁ VR E AR SR P
RN (AR GMP:};]%Ii,,_ @A > E A
RRETERD BT LEED 5 T
QRM R » B B 3@ 25 Al o o 2
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Where due to the nature of the product or
technical necessities, specific guidance is
provided in this annex, compliance with this
annex is expected and takes precedence over
other sections in the PIC/S GMP Guide unless
there are good reasons for not doing so with
documented sound scientific rationale applied

using QRM principles.

AR ERT o B BRI RT g
ATMPs =45 Rl o bi4e

In certain cases, other national laws may be
applicable to the starting materials for ATMPs.

For example:

mE > v

(a) 'F.ﬁ ATMPs %‘-ﬁrﬁ—,‘!’}’7 19%&3 fm

I s A Y Kz%?ﬁf MR E AN
F'E‘%hg: RIFE E@IW";I%‘I\:JS?
ﬁaii o

(@) Tissues and cells used as starting materials
of ATMPs may be subject to other national
legislation that cover donation,
procurement, testing, processing,

preservation, storage and distribution.
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(b) For blood or blood components used as
starting materials for ATMPs, national
legislation may provide the technical
requirements for the selection of donors
and the collection and testing of blood and

blood components.

ATMPs z_ @G/ 5 A & - a0 2 F
K E AT e B IRAERY

(CTA)st + % 2F¥v (MA)® ;%“:l o it GMP
TS SN T ENE TR
Moo o & 2 Wigwaeh Ao Y
wAde AL~ ATMP Rl 2 58 & 3% ATMP >
G S A [Ehy e > ATMP
RSk IR N e SRR UL A Y e
B e

The manufacturing process for ATMPs is
product-specific and different design
approaches are possible. The appropriate
application of GMP should be described,
justified in the Clinical Trial Application
(CTA) or Marketing Authorisation (MA), and
in accordance with national law. Consideration
may be given to defining which manufacturing
process steps are required to manufacture
starting materials, ATMP active substance, or
the finished ATMP. In some cases, the
manufacturing process between the ATMP
active substance and the final product can be

defined as continuous.

WAWﬁﬁf gl 22 F 417 '5
A B g s B Rehd s Fahk Ko b el
Ei{l?éﬂ@ﬁ’ i AErl %w’}@glfi
%ﬁ@%iﬁ%LOﬁ BEEE X ¥ X
F% 2o i PR B T AL o GMP

SRR SR R

The manufacture and control of genetically
modified organisms also needs to comply with
other local, national or regional requirements.
Appropriate containment should be established
and maintained in facilities where any
genetically modified organism is handled.
Advice should be obtained according to
national law in order to establish and maintain
the appropriate Biological Safety Level. GMP
should be adhered alongside these

requirements.
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Table 1 gives examples of where this annex
applies. It should be noted that this table is
illustrative only and is not meant to describe
the precise scope. It should also be understood
that adherence to the GMP or GMP principles
for the manufacturing steps indicated in the
corresponding table is dependent on applicable
national legislation. The level of GMP
requirements increases from early to later
steps in the manufacture of ATMP active
substances. The inclusion of some early steps
of manufacture within the scope of this annex
does not imply that those steps will be
routinely subject to inspection by the
authorities. According to national legislation
more or less stringent approaches on the

application of GMP on those early stages may
apply.

TRRIZ e @ r R S B L B B g
Wm BT R R BB

! Application of this annex applies to manufacturing steps
illustrated in dark grey. Application of this annex or
principles of this annex apply to steps illustrated in light grey
apply depending on the requirements of national legislation.

ZHPRY 532 MEM A mre B2 mie 2 aE 2 o

2Refer to points 5.32 for establishment of cell banks and seed
lots.

3 A T A 2 Mt BT 4 e ﬂ/%;*bfﬁi?%
Rl R B RS R F ot A dpal e

Wi A

3 In the case of gene therapy ex-vivo genetically modified
cells, this guide applies to vector manufacturing except
where otherwise authorised by national law where principles
of GMP should apply.
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Table 1. Illustrative guide of manufacturing activities within the scope of Annex 2A

Example Products

Application of this Annex (see note')

Gene therapy: mRNA

Linear DNA template

preparation

Gene therapy: in vivo viral

vectors

Plasmid manufacturing

Gene therapy: in vivo
non-viral vectors (naked
DNA, lipoplexes,

polyplexes, etc.)

Plasmid manufacturing

Gene therapy: ex-vivo

genetically modified cells

Donation, procurement and

Plasmid manufacturing

testing of starting tissue / cell

Somatic cell therapy

Donation, procurement and

testing of starting tissue / cell

Tissue engineered products

Donation, procurement and

testing of starting tissue / cell
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The following are some non-exhaustive examples in the application of GMP to the manufacture of ATMP.

Figure 2: Example of in vivo viral vector gene therapy ATMP

Figure 1: Example of gene therapy mRNA ATMP manufacturing manufacturing

Figure 3: Example of autologous CAR-T therapy ATMP manufacturing

Polymerase Chain Reaction

(PCR)

!
Storage of linear DNA
template

+ GMP requirements
can vary from early
steps in making the
plasmid DNA
construct to later

steps but should align

with Annex 2A and
PIC/S GMP Guide
Part II or principles

of these requirements

as applicable under
national legislation.

+  Refer to Section 5.23

for additional
information in
determining the
appropriate
application of GMP.

+ A Marketing
Authorisation
Holder (MAH)
may justify these
steps to be a
continuous
process producing
both the ATMP
active substance
and medicinal
product.

+  PIC/S GMP Part I
and Part II along
with applicable
annexes apply as
appropriate to the
step of
manufacture.

GMP requirements
can vary from early
steps in making the
plasmid DNA
construct to later
steps but should align
with Annex 2A and
PIC/S GMP Guide
Part II or principles
of these requirements
as applicable under
national legislation.
Refer to Section 5.23
for additional
information in
determining the
appropriate
application of GMP.

+  AMAH may
justify these steps
to be a continuous
process producing
both the ATMP
active substance
and medicinal
product.

+  PIC/S GMP Part |
and Part II along
with applicable
annexes apply as
appropriate to the
step of
manufacture.

GMP requirements
can vary from early
steps in making the
plasmid DNA
construct to later
steps but should align
with principles of
Annex 2A and PIC/S
GMP Guide Part II or
principles of these
requirements as
applicable under
national legislation.
Refer to Section 5.23
for additional
information in
determining the
appropriate
application of GMP.

GMP requirements
applied to the
manufacture of a
viral vector should
align with Annex 2A
and PIC/S GMP Part
1T or principles of
these requirements
as applicable under
national legislation.
Refer to Section
5.23 for additional
information in
determining the
appropriate
application of GMP.

Linear DNA template Plasmid Manufacturing Plasmid Manufacturing
preparation
Plasmid DNA construct Plasmid DNA construct Plasmid DNA construct
preparation preparation preparation patient cells
I I !
Transfer of Plasmid DNA to Transfer of Plasmid DNA to Transfer of Plasmid DNA to
starter colony starter colony starter colony
(e.g. E. coli) (e.g. E. coli) (e.g. E. coli)
I l
Purification, linearization and Expansion Expansion
polishing l 1
! Dispensing Dispensing
Storage of linear DNA | 1
template Storage Storage
OR
Plasmid DNA
construct preparation

The application of
this guide does
not include the
donation or
procurement of
patient cells.

A MAH may
justify these steps
to be a continuous
process producing
both the ATMP
active substance
and medicinal
product.

PIC/S GMP Part |
and Part II along
with applicable
annexes apply as
appropriate to the
step of
manufacture.
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The manufacture of ATMPs involves certain
specific considerations arising from the nature
of the products and the processes. The ways in
which biological medicinal products are
manufactured, controlled and administered

make some particular precautions necessary.

d 3t Al AR i 2 Rl e
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Since materials and processing conditions used
in manufacturing processes are designed to
provide conditions for the growth of specific
cells and microorganisms, this provides an
opportunity for extraneous microbial
contaminants (e.g. bacteria, fungi) to grow. In
addition, some products may be limited in
their ability to withstand a wide range of
purification techniques, particularly those

designed to inactivate or remove adventitious

AL BT A ) e 2t b W AT SR viral contaminants. The design of the

KB EH > N EHE ST R - processes, equipment, facilities, utilities, the

Z %3 Mo conditions of preparation and addition of
buffers and reagents, sampling and training of
the operators are key considerations to
minimise such contamination events (i.e.
engineering and technical controls). In
addition, manufacturing processes need to be
well designed and controlled so as not to add
further variability to the product.

A AL (Blde s 2L B~ Tk Rk F Product specifications such as those in

TR HFT ) B %;J%' AL 27 sl pharmacopoeial monographs, CTA, and MA

ArE P RAERETNE G SR T will dictate whether and to what

f?? Eﬁ:é‘_ BNEEHE ]?] o Rk ”@iiﬁ N o manufacturing stage substances and materials

RR E s S G B = A R can have a defined level of bioburden or need

;— & [ 6]4e > fé‘#*ﬁ e B2 B ey Rk

Po(RH -~ #iap )]

to be sterile. Similarly, manufacturing must be
consistent with other specifications set out in
the CTA or MA (e.g. number of generations
(doublings, passages) between the seed lot or
cell bank).
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For biological materials that cannot be
sterilized (e.g. by filtration), processing must
be conducted aseptically to minimise the
introduction of contaminants. Where they
exist, other guidance documents should be
consulted on the validation of specific
manufacturing methods (e.g. virus removal or
inactivation). The application of appropriate
environmental controls and monitoring and,
wherever feasible, in-situ cleaning and
sterilisation systems together with the use of
closed systems and sterile disposable
product-contact equipment can significantly
reduce the risk of accidental contamination

and cross-contamination.

ATMP 2 % F 2 41 (QC) § 5 & 2 4+ &
GRAERPE- R R HNTF D e
TRRA S D A2d R E 2 B ME
2 gd WigEmd flasr 4 (IPCs) & 1
SR e Asie e R iy Bl 3R T
ATMP fft 4 (282 ATMP % 532 (7 p1 58
AAE S &R 12 BT o F FE R
ATMP @i #r 3 2 2 & Rt 234 124
»Eg e Fl o A PR EEE RO
Fo - BREOUGERIIMNEIE T A
TR RAIRED BEOE L

ATMPs require a combination of unique
biological methods and standard
physico-chemical assays for their Quality
Control (QC). For many cell-based products,
there is variability introduced through the
starting materials that cannot be overcome by
the manufacturing process or In-Process
Controls (IPCs). Adequate control of the
starting and raw materials, well defined
characterisation of the ATMP active substance
and ATMP drug product release testing form
the crucial part of the QC. Controls should
take into consideration the intrinsic variability
of the biological material needed for ATMP
manufacturing. A robust manufacturing
process is therefore crucial and in-process
controls take on a particular importance in the
manufacture of biological active substances

and medicinal products.
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AR 1 - 45351 (PART A: GENERAL GUIDANCE )

& [ ¥ GMP A3l F - > 2 3R Part A provides alternative or supplementary
P2 AR ATREFAAM LR F A provisions to respective sections in Part I, I
WA R ATMPs 2o flg g g 51 (¢ and annexes of the PIC/S GMP Guide, where
FHBIMS2Z Bt ~BRAEAF AN ) B necessary. Where this annex provides specific

e f dp 0 o 030 ATMPs 44 £ 3 24p 5] guidance for the manufacture of ATMPs

po i & GMP «‘fﬁ 512 B8 304 FARIE I o (including modification, replacement or

redundancy of other sections), this will be
clearly indicated. In the absence of specific
guidance for ATMPs, compliance with other
sections in the PIC/S GMP Guide is expected.

AR TR R I i Note: Where the term Marketing Authorisation

(MAH ) #3E P> T2 & 7 R Tk 257 7 & Holder (MAH) is used, unless otherwise
ERxER* 27y % ATMP o0 #5% 4 22 specified, it should be intended to signify the
JF,“ 1° “Sponsor” for investigational ATMP that is

used according to a CTA or equivalent.

3 GMP 4531 % - WL LR 2
(SUPPLIMENTARY PROVISIONS TO PIC/S GMP GUIDE PART 1)

¥- % @l% &% % % (CHAPTER 1 PHARMACEUTICAL QUALITY SYSTEM )

% & &% » 3 (Pharmaceutical Quality System )

11 o ASHMBIEARTE - 2 A3 =09 | 1.1 ATMPs are not sold or supplied before an

S R ERFV B HFVEEIRG HE Authorised Person has certified that each
et A FAIRREAERLE RE A2 production batch has been produced and

B AW 0 3% ATMPs 7 (940 & &% 5 » 7% controlled in accordance with the requirements
= J\_E AT E A PFE A TEAR( % 6.14 iE AT of the CTA, MA and any other regulations

i) o FEFREY 25 N T (% relevant to the production, control and release
6.11 3 6.13 iF 973t )2 & & & o( B~ % GMP of medicinal products as applicable. Special
pal % -4 EF xvIHE) provisions apply for the supply of products

that have a two-step release process (described
in Section 6.14) or such that do not meet
release specifications where there is no
alternative treatment available (described in
Sections 6.11 to 6.13). (Replaces PIC/S GMP
Guide Part I Section 1.4, xv)
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1.2

GMP i * ¢ ji § % 5 chilig ~ 3Lt
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~ 312 )

1.2

GMP applies to the lifecycle stages from the
manufacture of investigational ATMP,
technology transfer, and commercial
manufacturing through to product
discontinuation. The biological processes may
display inherent variability, so that the range
and nature of by-products may be variable. As
a result, Quality Risk Management (QRM)
principles as detailed in Annex 20 are
particularly important for this class of
medicinal products and should be used to
develop their control strategy across all stages
of development and manufacturing steps to
minimise variability and to reduce the
opportunity for contamination and
cross-contamination. (Replaces PIC/S GMP
Guide Part I Section 1.2)

¥ - % &% 1% (CHAPTER 2 PERSONNEL)

21 FA &% 2 AR Bk R SR » 3 | 2.1 The health status of personnel should be taken
Ja o e ATMP Rl 2 & & 5o enfl i3 & PIE T into consideration for product safety.
Be o1 iv A f (¢ Z25FF BEFRLS Personnel (including those concerned with
FREHTHY ) BEHTAEASE H cleaning, maintenance or quality control)
Hordp b1 iF (e REREAS R S employed in areas where ATMP active
R ERE g 2 e AP ) R APH substances and products are manufactured and
S R TP IR o tested should receive training, and periodic
retraining, specific to the products
manufactured and to the duties assigned to
them, including any specific safety measures
to protect product, personnel and the
environment.
22 ARz2@EREFAErg T A S |22 Anychanges in the health status of personnel,
SEF P ARER S BELE AL AR 2 which could adversely affect the quality of the
o I 2 G §hesre 1 ¥4 R EED product, should prevent work in the production
ERIEERGIF H N BT A area. Health monitoring of staff should be
A B REF T\Tg‘ FiE&R oW E BT B commensurate with the risk; medical advice
T2t RamEghas }_ 4 (OH&S) ' & should be sought for personnel involved with

i mﬂ\ixw,ﬁ.ﬁ@ TETES

hazardous organisms. General consideration
should be given to Occupational Health &
Safety (OH&S) for personnel involved with
hazardous substances as required by national

law.
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2.3

er B TE B AR BT RS T
ERGFH T FEBEE

2.3 Every person entering the manufacturing areas

should wear clean protective garments

appropriate to the operations to be carried out.

BARR AT ARG RTI B P g Where required to minimise the opportunity
3 AR (2 25 ’F? # EFE '5'-% BF for cross-contamination, restrictions on the
AR AP ) BEarld] o BAY QRM R B movement of all personnel (including QC,
SERE-R U maintenance and cleaning personnel) should
be controlled based on QRM principles.
¥ AR ARERYEEAY AT In general, personnel should not pass from
CcAP RNE S S o RS i W Tﬁ‘«l—?i s areas of exposure to live micro-organisms,
A& 2R AR R BHOTRE o Ao genetically modified organisms, toxins or
32T AR T ® 2 L 0 P A QRM R animals to areas where other products,

Pl2 % %8 4188 (CCS) fete 1 (%
Pe % 3.4 % CCS) o (3~ GMP 4p 3l % — 3%
2.18 i)

inactivated products or different organisms are
handled. If such route is unavoidable, a
Contamination Control Strategy (CCS) based
on QRM principles should be applied (refer to
Section 3.4 CCS). (Replaces PIC/S GMP
Guide Part I Section 2.18)

% R 3®%2x % (CHAPTER 3 PREMISES AND EQUIPMENT)

E’

% % (PREMISES)

5
#Z % (Production Areas)

4
3.1

A A SRS D WA R S EF LG R
BRI RRF R P 2R F R
B A ST 2R GARH o QRM R B &
O UER R IR R e

3.1 Cross-contamination should be prevented for

all products by appropriate design and
operation of manufacturing facilities. The
measures to prevent cross- contamination
should be commensurate with the risks to
product quality. QRM principles should be

used to assess and control the risks.

Ao ATMPs 22 H 4 & s 2 2. Jfd ()
deo md ) STRIRb G R HH gz
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ATMPs thilid o i i * FRaEen? A T 8 o( B~
X GMP #5351 % - 2% 3.6 i)

Depending on the level of risk presented by
some ATMPs and the materials involved in
their production (for example, viruses), it may
be necessary to dedicate premises and
equipment for manufacturing and/or
packaging operations to control the risk.
Segregated production areas should be used
for the manufacture of ATMPs presenting a
risk that cannot be adequately controlled by
operational and/or technical measures.
(Replaces PIC/S GMP Guide Part I Section
3.6)
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3.2 Concurrent production of two or more
different ATMPs/batches in the same area
might be permitted due to adequate operational
and/or technical control where justified under
QRM principles applied across the entire

sequence of manufacturing steps. For example:

(@) BB 2 g i
AAHARR B R- TERY PR
- B RPREREEE (Y

B ) AT R e

(@) The use of more than one closed isolator (or
other closed systems) in the same room at the
same time is acceptable, provided that
appropriate mitigation measures are taken to
avoid cross-contamination or mix-ups of

materials.

(b)g%.«p;.._ﬁ—ég?éfg@r._f@;uLar[;;gg_
ERIRIEA Fopd fupr s ¥ 3
WP 27§ & 100% % (7R % g
g ® )o o %,?p;np%Jf,g}’;;#?w
P SR s A3 He 2 B
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(b) When more than one isolator is used to
process different viral vectors within the
same room there should be 100% air
exhaustion from the room and the facility
(i.e. no recirculation). In addition, in case
of concurrent production of viral vectors, it
is necessary to provide for closed, separate

and unidirectional waste handling.

C)* k- (T3 d @ - Bz 45T
2% (BSC) e7 {74 @3 45 § 22
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(c) The possibility of using more than one
biosafety cabinet (BSC) in the same room
is only acceptable if effective technical and
organisational measures are implemented
to separate the activities. The simultaneous
use of more than one BSC entails
additional risks and, therefore, it should be
demonstrated that the measures
implemented are effective to avoid risks to
the quality of the product and any mix-ups.
The rationale should be justified based on

QRM principles.

dE2HEB2PFEREFTHED > - RB"
S BRE AATM ES (LR

(d) The use of multiple closed systems in the
same area is permitted, in the case that
their close state can be demonstrated. (refer
to point 3.13.)

313 0% )
33 M¥TF R epw LR (T R Y
FEARNZ 2M) B2 EERER ST

L AL R B

3.3 The measures and procedures necessary for
containment (i.e. for environment and operator

safety) should not conflict with those for

product quality.
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34 WE A Eit 2548 41 %52 QRM | 3.4 Special precautions should be taken in the case
B Bl A 1R e -’1L ERSE I AL S ?ilez of manufacturing activities involving
e (Gl 3B Jﬁ?* CEAF 4 2 infectious viral vectors (e.g. oncolytic viruses,
R BHEEEFHF RS - A5 R 'E! replication competent vectors) that should be
#1K % 2 QRM BBl > W RBED 737 segregated based on a documented CCS and
IR dpfe & en s 72 - QRM 472 % % )@: QRM principles. The manufacturer should
FEEIR & * W T A F2Z R SEERR justify the level of segregation required based
s & BT o RBRFRIER 0 G B on the CCS and through QRM principles. The
T R L f’i SE BT RENE outcome of the QRM process should
FREFoMEAFEN A 2P AERARIE S determine the necessity for and extent to
2 P A & H L/ A &l PR & 2 /5 which the premises and equipment should be
R A AR o dedicated to a particular product. In some
cases, dedicated facilities, dedicated areas or
dedicated equipment may be required in
accordance with the national law.
Simultaneous incubation and/or storage of
replication competent vectors/products, or
infected materials/products, with other
materials/products is not acceptable.
35 2 R H ARG 2R HMERA > | 35 Air handling units should be designed,
MR AR AR EFEFZIR LG constructed and maintained to minimise the
FIBMomn?  HEERBFTLZELY risk of cross-contamination between different
7 F JLE A o AT QRM R P BT R manufacturing areas and may need to be
i * H il i (singlepass) 1% F & 5t o specific for an area. Consideration, based on
QRM principles, should be given to the use of
single pass air systems.
36 A AEAY > FhIFA (S4rz R A2 ¥ | 3.6 If materials (such as culture media and
e ) o JE A R RIS ARE PE 0 AT 2 buffers) have to be measured or weighed
R (Blde o Bz R S AR during the production process, small stocks
BUSHPE ) PEREFT AL AFY K may be kept in the production area for a

- BRI (X GMP % - % 3.13
I’-v—)

specified duration based on defined criteria
(e.g. duration of manufacture of the batch or of
the campaign). (Replaces PIC/S GMP Guide
Part I Section 3.13)
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37 #{»HEITRFAAS > BT LBREE 0 8 |37 Positive pressure areas should be used to
Ao SR ILd o Bp R E R 7 BROE R process sterile products, but negative pressure
FopRIVES DN EG HFTh %R in specific areas at the point of exposure of
(blde > R ) 2 Ry ahm ik e pathogens is acceptable for containment
FREEAASZDIPF S ZEIFFTRER reasons. Where negative pressure areas or
dif g Fead BRFE RS e fopl BSCs are used for aseptic processing of
BRAHR S F R R 2 TR ] materials with particular risks (e.g. pathogens),
ez f g nEREELFRFLR ZE they should be surrounded by a positive
"R ZARKTBEFF L R AAEE B pressure clean zone of appropriate Grade.
Bk > ¥ 22 A &2 & FIEFEE These pressure cascades should be clearly
(SAL) z J}H 5o kK 2_7% R e defined and continuously monitored with
appropriate alarm settings as defined by Annex
1. The design of such areas should be such that
measures put in place to prevent release of
material into the surrounding environment
should not compromise sterility assurance
level (SAL) of the product and vice versa.

38 EHEMAASEFME (H4e * 30 EF% | 3.8 Air vent filters that are directly linked to the
FARzgFl) 2758 f 8 REE Eﬁi ’}4 sterility of the product (e.g. to maintain the
Mo i R E R (blde D SR integrity of a closed system) should be
ERD TP P QRM R P 0 At é g hydrophobic, monitored during use (e.g.

2

PR R RRAE T R BRI MBRFEH I 2eh
oo FAFR kS BB ERISREN

i?'l?;ﬁ#:ﬂ?F AV ARV RERTF R EL
MR o e § .uﬁfﬁ%’]ﬁjﬁiﬂ‘%ﬁ;uj
g\ug (= P R e FE e B O] e g 'm

ATMPs » {2 5.3 % 50 > P2 (7 02 T
Hed 8V B FRIRERE o

pressure differential monitoring if appropriate)
and validated for their scheduled life span with
integrity testing at appropriate intervals based
on appropriate QRM principles. If pressure
monitoring or integrity testing is technically
not feasible for the filter system, vendor
supplied information may be considered for
approval. However, this has to be taken into
account in the CCS as an additional risk factor
especially for short shelf life ATMPs, where
microbiological quality tests are not available
at the time of batch release prior to medical

product administration.
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& GMP 3551 % - 3% 3.11 %)

3.9 Drainage systems must be designed so that

effluents can be effectively neutralised or
decontaminated to minimise the risk of
cross-contamination. They must comply with
national law to minimize the risk of
contamination of the external environment
according to the risk associated with the
biohazardous nature of waste materials.
(Replaces PIC/S GMP Guide Part I Section
3.11)

3.10 7 seAcde BB 5 A ALK 2 $H3% A 5D

B M2 A 2R S ROF SR e 2 o
FAEREEA PEIIGE EA
ABFLAR o ML FRBE R E A 2
¢ 3R QRM R P4 1 cngd kA (b
oA p R RE RE R B

feen™ jE o

REH

7~

3.10 The degree of environmental control of

particulate and microbial contamination of the
production premises should be adapted to the
product and the production step, bearing in
mind the potential level of contamination of
the starting materials and the risks to the
product. The microbiological environmental
monitoring programme should be
supplemented by the inclusion of methods to
detect the presence of specific microorganisms
(e.g. host organism, yeasts, moulds, anaerobes,

etc.) where indicated by the QRM principles.
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3.11 Where processes are not closed and there is
exposure of the product to the immediate room
environment without a subsequent microbial
inactivation process, (e.g. during additions of
supplements, media, buffers, gasses,
manipulations) appropriate environmental
conditions should be applied. For aseptic
manipulations parameters in line with Annex 1
(i.e. Grade A with Grade B background)
should be applied. The environmental
monitoring program should include testing and
monitoring of non-viable contamination,
viable contamination and air pressure
differentials. The monitoring locations should
be determined having regards to the QRM
principles. The number of samples, volume,
and frequency of monitoring, alert and action
limits should be appropriate taking into
account the QRM principles. Sampling
methods should not pose a risk of
contamination to the manufacturing
operations. Where appropriate control is
required in the process, temperature and
relative humidity should be monitored. All
environmental monitoring results should be
trended.
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312 § mp ¥ W BB PF > WA b|*HH/RT » $ | 3.12 Only in exceptional circumstances when an

AR P AR AN PP X RR appropriate manufacturing environment is not
Tk dSRFv & P FV A H s R RE available, a less stringent environment than
RepFoot P 301 R TR R LBRET that specified in Section 3.11 above may be

o VOARARS o (e E_ o B IE AR 5 B h T acceptable for processes that are not closed
o P EF ARSI RBE L DA where approved by the Competent Authority
TR R 2R T c RSP and in accordance with CTA or MA or other
g TIFEM B EILAE S iR B A e national requirements. However, this option
FRATE A Btk T Wt 2 should be considered exceptional and
BEL'G - Fa pMPOLl  § NIRBN applicable only if the product is intended to
PO WA R R F RE QR RE treat a life-threatening condition where no

alternative therapeutic options exist. The
environment must be specified and justified to
provide patient benefit that outweighs the
significant risk created by manufacturing
under less stringent environments. If the
Competent Authority grants an approval, the
manufacturer must pursue establishing the
appropriate environment as improvements in

the technology occur.

313 > QRM =z % % » > B F & 3L v B | 3.13 For closed systems, a lower classified area

BF R 2 ARG MB®RT A AT R than Grade A in background Grade B might be
Lihe AN ~ WAsHR* 20 > acceptable based on the outcome of a QRM
YORRE/ A D R ST e SR I S 2 assessment. The appropriate level of air
TORIARR o i@ * QRM - v HsE_E classification and monitoring should be
FERCTR AHITTRITET AL determined having regard to the specific risks,
A Kppr o gt obm e 3o considering the nature of the product, the

manufacturing process and the equipment
used. QRM should be used to determine
whether the technology used supports reduced
monitoring, in particular where monitoring can

be a source of contamination. This is in

addition to:
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(@) The use of technologies as e.g. processing
inside single use sterile disposable kits, or
processing using closed, automated
manufacturing platform or incubation in
closed flasks, bags or fermenters in Grade
C may be acceptable if adequate control
measures are implemented to avoid the risk
of microbial contamination and
cross-contamination (e.g. appropriate
control of materials, personnel flows and
cleanliness). Particular attention should be
paid if the materials are subsequently

moved to a clean area of higher Grade.

L) F7EP RF CALERRY PR K
B DatE7n 7 UL

(b) If the closed system can be shown to
remain integral throughout the entire
usage, a background of Grade D might be

acceptable.

By RATR 1M R e & fo

Requirements of Annex 1 regarding the
provision of closed system should be

considered.

3.14

ERlhER G FEA WML T RRTR
Bk T & R PR
P hzbd ATMP flig i ¢ 3 357 454 ¥
PR AL TR TR U A H AT

Fen (& 7 blhoserr 2k %E*%Hﬁﬂ
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3.14 In exceptional circumstances, it is permissible
to perform a manufacturing step in premises
that are not under direct control of the ATMP
manufacturer or MAH (including for example
placing equipment used to perform
manufacturing steps in hospital wards or
theatre) where approved by the Competent
Authority and in accordance with CTA or MA
or other national requirements. In such cases,
it should be demonstrated that the process
maintains its validated status in accordance to
principles and guidelines in Annex 15, Annex
20 and in this annex. These arrangements
should be subject to approval by the
Competent Authority. The responsibilities of
each parties should be defined in written

technical agreements.
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3.15 Production equipment should not present any
hazard to the products. The parts of the
production equipment that come into contact
with the product must not be reactive, additive
or absorptive to such an extent that it will
affect the quality of the product and thus

present any hazard.

Ptk E R - g k(T PaR
SRR R RBY Rk K E
S A I R S e
FBr R R b T A S B o 5 8 R

pripTA 2w

In addition, if single use systems (i.e.
disposable systems) are used, the manufacturer
should take into account and verify the impact

on the product from extractable, leachable,

1 B30 — =t % Az 2 o (B~ GMP insoluble particulate and insoluble matter
- §83.390%) derived from such systems. Annex 1 regarding
provisions for single use systems should be
considered. (Replaces PIC/S GMP Guide Part
I Section 3.39)
316 § 7 1 LR /3 AR "&FFIEKPF > 33K & | 3.16 Where required to minimise the risk of
o2 UG A ¥ KA E cross-contamination, restrictions on the
ARG HEHSFIHE B A AFh % movement of equipment should be applied. In
BB ( f;.] doo FANR P R R L2 4 general, equipment should not be moved from
PEH e R R R & 2 R T high-risk areas to other areas, or between

mﬁﬁﬁélﬁ%@#ﬁ@ﬁﬁﬂga,
ARABHBE R VLS LR G R ®
e QRM R P& (7305 ~ ' ,li,,,tgg—f Bl EE
e AR N A LR N BE 3.4 0
AREFIRE ) EH b e 22 e

b7 e 1Y g e

5
>

'T’»UE

high-risk areas (e.g. equipment used for the
handling of cells from infected donors or the
handling of oncolytic viruses). Where the
relocation of equipment is unavoidable, after
reviewing engineering and/ or technical
modifications, the risk should be assessed in
line with QRM principles, mitigated and
monitored to ensure an effective
cross-contamination control strategy (refer to
Section 3.4 CCS). The qualification status of
the equipment moved should also be

considered.

317 B R o e 2 R JR I AT R B 2
Wit o & BRI E P o et rt
B M AT HiERE S o

3.17 The design of equipment used during handling
of live organisms and cells, including those for

sampling, should be considered to prevent any

contamination during processing.
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3.18 Primary containment* should be designed and
periodically tested to ensure the prevention of
escape of biological agents into the immediate

working environment.

“ 50 GMP i35 & Sz TR

4 See Main GMP Glossary on ‘Containment’.

319 * A FRF 2 TF B F kRl 1l
B 15 (TEkE o HEr S e A R
Wiz 2 F TG (blde o A AFA)
SRR TR T 2 0E T A 5 R e YRR
Moo FEE TR A TR T W s AT

¢

3.19 Electronic systems used to support
manufacturing must be qualified in accordance
with Annex 11 and 15. Any analytical testing
performed on materials not used in
manufacturing but that support bioinformatics
informing the manufacturing process (e.g.
patient gene sequencing) should be validated.

Such analytical equipment is expected to be

qualified prior to use.

¥z § < i (CHAPTER 4 DOCUMENTATION )

#.% (Specifications)

41 ATMP Asdedr e Rz e ¥ ar g &8 2 &
o fER B AAE S WD R g
Fl2gReh = 2o R Y o AR R
Boe BRI E S 5 hE e

4.1 Specifications for ATMP starting and raw
materials may need additional documentation
on the source, origin, distribution chain,
method of manufacture, and controls applied,
to assure an appropriate level of control and
oversight including their microbiological

quality.

42 E A RS- BREAF PHE TR
B U R H PR TR e
SR TR R SRS - B

fag
Pt

4.2 Some products may require specific definition
of what materials constitute a batch. For
autologous and donor-matched situations, the
manufactured product should be viewed as a

batch.

¥ if 4+ (Traceability )

43 F % A N m S RBERER
BAFRAEFOREPM TR BRI
B ARt 2 Rt 2w BT iR R R

P & B R R T b T

® O REATZ A SRR AN o

J 2
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4.3 Where human cells or tissues are used, full
traceability is required from starting and raw
materials, including all substances coming into
contact with the cells or tissues through to
confirmation of the receipt of the products at
the point of use whilst maintaining the privacy
of individuals and confidentiality of

health-related information, according to

national legislation.
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4.4 FRp A2 A R 0 i /2 8/ k4 | 44 For starting materials of human origin, the
AzR (2 & PF o ek~ 2 dmre B~ A identification of the supplier and the
g ) HERFRUERERR T i anatomical environment from which the
e cells/tissues/virus originates (or, as

appropriate, the identification of the cell-line,
master cell bank, seed lot) should also be
described.

45 JiE 2 & ATMPs ¥ #77 dmie /e 8 > J8F 4.5 A system that enables the bidirectional
MW A M ARRETERIE L E tracking of cells/tissues contained in ATMPs
P RS e 3R kAT A 2B pdehe from the point of donation, through
HE»Fridd i f'P MR * o LE TR manufacturing, to the delivery of the finished
B RSP BT E = product to the recipient should be created. This

system can be manual or automated. It should
be used throughout the manufacturing
lifecycle to include clinical trial and
commercial batches.

46 ViERPEERITL T AL 2 2% T ¥ | 4.6 Traceability records should be kept as an
BAPM P B RS R g o Ao A A T auditable document and unequivocally linked
LF P €¥ T s SRR i R Ry to the relevant batch record. The storage
e B B {E o system should ensure that traceability data

allow for easy access, in case of an adverse
reaction from the patient.

47 re2E B FT /IRRRERFT SR RIE R Y | 4.7 Traceability records for cellular and
3R ? Rlimie 22 e S kiR 2 & &% 4 tissue-based products and for any personalized

fv ATMP &% if jmd % 452 Jf %3 T3% 4 ATMP must be retained 30 years after the
Stk oac p P fs 30 £ o dF é_ ok SRR EIN expiry date of the product unless otherwise

% k|2 T AR el R A fe 2
@w’@$%%Wii°§iﬁﬁﬁgé§
Rig BARIT S AShe g & R o G B
T REE RAKRE T VFE pEE A
FORFIER @ T30 w2 ap 2 A
LA Eﬁﬂﬁl?\é HoP BT AR R AT

specified in the MA/CTA or national law.
Particular care should be taken to maintain the
traceability of products for special use cases,
such as donor-matched cells. National
requirements in regard to traceability
requirements and notification of serious
adverse reactions and events apply to blood
components when they are used as starting or
raw materials in the manufacturing process of
medicinal products. Human cells including
haematopoietic cells must comply with the
principles laid down in national law

concerning traceability.
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4.8

When xenogeneic cells are used as starting
materials for ATMPs, information permitting
the identification of the donor animal should
be kept for 30 years unless otherwise specified
in the MA/CTA or national legislation.

%7 3% 2 & (CHAPTER 5 PRODUCTION)

- 4 4. %_ (General)

5.1 ATMPs & i & /&7 if * B F& fo0 118 15

IR AR T L
Fo B AR £ R 3B S o

5.1

ATMPs must comply with the applicable
national requirements on minimising the risk
of transmitting animal spongiform
encephalopathy agents via human and

veterinary medicinal products.

A FieR ATMPs B # F % et me e 4
Z Mo F R EA AEARY Asdnp (@
tewmw R oAl B) HRMLE

B o

Viral safety for gene therapy ATMPs should be
ensured by having systems in place that ensure
the quality of starting (including cell banks
and viral seed stocks) and raw materials

through the production process.

52 2 LA 4 L& kp KR A4 | 5.2 The conditions for sample collection, additions
FL AP d G BEL Fw o and transfers involving replication competent
Bt 1t F/IZR RS vectors or materials from infected donors
should prevent the release of viral/infected
material.
53 A#fzeh® - FFE O ¥R Ry FE A & | 5.3 Atevery stage of processing, materials and

ZHAPE ERHABFL o BF R E 2T
AFHEERRG (FRE 3455444
Rus)o $0kp A AR o 2 pE
Rp LG RBEE b e L TR
SREETE TR T AR ET Y ¥
S « (3% GMP 4 31 %~ 215.10 %)

products should be protected from microbial
and any other contamination. Appropriate
contamination control and monitoring
strategies should be implemented (refer to
Section 3.4 CCS). Particular consideration
should be given to the risk of
cross-contamination between cell preparations
from different donors and, where applicable,
from donors having different positive
serological markers. (Replaces PIC/S GMP
Guide Part I Section 5.10)
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54 &% yubcd BT A H & o 1D 215 | 5.4 The use of antimicrobials may be necessary to
A w2 FREAPM ) T E A reduce bioburden associated with the
Mt Az TN E A2 & procurement of living tissues and cells.
T\ I #"n‘ﬁ 4 FpES HEd Rieriie However, the use of antimicrobials does not
L L “f TR R replace the requirement for aseptic
FAFTRPT 3 ENESE ALY (e manufacturing. When antimicrobials are used,
it F R B M AT - WA ) gtk their use should be recorded; they should be
i mmiFiu 2 PR TR E R A S removed as soon as possible, unless the
PAAPRREE ARG T mEL 2 3 A presence thereof in the finished product is
WhEA ST RRER ( “f LA RS RS TF specifically foreseen in the CTA or MA (e.g.
FRARHFT Y P mEM L L@ )o antibiotics that are part of the matrix of the
finished product). Additionally, it is important
to ensure that antimicrobials do not interfere
with any product microbial contamination
testing or sterility testing, and that they are not
present in the finished product (unless
specifically justified in the CTA or MA).
55 #* A E B WA S S E R R 5.5 Labels applied to containers, equipment or
e E oM R W - RS premises should be clear, well defined and in
the manufacturer’s agreed format.
BARR AR T B R  REFE R e Care should be taken in the preparation,
AR THLHE ”I;ﬁ R PR A S printing, storage and application of labels,
PHEFITYF AN F{WF AL e e including any specific text for patient-specific
Bjrd 2 i g & %‘F LR Y R or autologous product. For products containing
BERETERETT T AR TN & cells derived from human cells or tissue,
AREA el o fh s A R ug e T donor’s labels should contain all relevant
Ep R | gyt BIET e K information that is needed to provide full
Bg A A QR AR AT EL traceability. In the case of autologous products,
B RO *&ﬁ o I e the unique patient identifier and the statement

“for autologous use only” should be indicated
on the outer packaging or, where there is no
outer packaging, on the immediate packaging

or as otherwise specified in national law.

FASEFS Z R GV ARG B O R
F T B B AL Fehe 1Y 5 R
ATy % 2. ATMPs» % ‘&#3?}?3 }_r} e
o BT TpagR ey | 2 & o FE
B M S SR e S AR R O(B’H*
GMP 4551 % - 38 5.13 i)

Alternative approaches/measures are permitted
as long as the risk of erroneous administration
of the product is adequately mitigated. For
investigational ATMPs that are blinded, the
requirement to state “autologous use” can be
substituted by a barcode or an alternative
equivalent mechanism that ensures blinding
while maintaining patient safety. (Replaces
PIC/S GMP Guide Part I Section 5.13)
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5.6 #> 1 4&e XEFR XFEIFLIPFRA 5.6 When setting up a programme for primary and
MEFBILE 0 MR IR FE SRR D FH D secondary packaging operations, particular
bt F D B o 7@;«& TRFEE/ANE PR attention should be given to minimising the
BT P REREE R LRT (B8 GMP risk of cross-contamination, mix-ups or
dpal % - 0549 0%) substitutions. Sterility and/or low bioburden
requirements should be adhered to and
segregation strategies should be applied.
(Replaces PIC/S GMP Guide Part I Section
5.49)

5.7 4ok i * 2P k4 2 ATMPs B > i 5.7 If closed systems are used for the production
h o MRERRE T fR Y U 5 @ of ATMPs, checks should be carried out to
o NEPRERE  cZEPRIFERY T F ensure that all pieces of the equipment are

LR S M ERLR o ok T T A connected in a correct manner to assure the
QRM R B » blhe £d BT H T RIFE closed state. Special attention should be given
Pl— =t fhig * iz R R’ Y & to apply these tests to automated systems. If

TR TR OH (S g S A el (7 A AL feasible and based on QRM principles, for

pBes )o W EAFR Y 2K E TR R R example considering testing carried out by

o B BRI H R A UL o vendors, the integrity of single use systems
should be verified at adequate frequency prior
to use and potentially post use, possibly
automatically. The integrity of reused
equipment should be verified before use after
cleaning and sterilisation.

58 § HMFA AP MRS AR Y RFHMT | 58 Asystem is no longer considered closed when
B (de A% & Eﬂ”ﬁ FREAEFH materials are added or withdrawn without
PR EERE ) Rk m,T* L7 L ARG B aseptic techniques (e.g. without use of sterile
oo connectors or filters aseptically connected).

59 Fi@* E472K A > * PR REE § |59 Where chromatography equipment is used, a
ASEB P RHAT R E R g (i suitable control strategy for matrices, the
R ) FoEF FAIReE o d A HS housings and associated equipment (adapted to
A2 b WALP- RT3 RRIFFEL the risks) should be implemented when used in
MR cEWRZELAERY YRS FF A campaign manufacture and in multi-product
PR A FF o K ATiE g L iR environments. The re-use of the same matrix at
FRIEE L2232 R PFHREFHS different stages of processing is discouraged
A RS ke due to risk of carryover contamination. Any

such re-usage should be supported by
appropriate validation data. Acceptance
criteria, operating conditions, regeneration
methods, life span, and sanitization or
sterilisation methods of chromatography
columns should be defined.
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5.10 Careful attention should be paid to specific
requirements at any cryopreservation stages,
e.g. the rate of temperature change during
freezing or thawing. The type of storage
chamber, placement and retrieval process
should minimise the risk of
cross-contamination, maintain the quality of
the products and facilitate their accurate
retrieval. Documented procedures should be in
place for the secure handling and storage of

products with positive serological markers.

511 #riE R2 ¢ FH S ¥ LT 4 g o $30
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5.11 The suitability of selected packaging material
should be considered. The adhesiveness,
durability and legibility of printed text of
labels used for containers that are stored at
ultra-low temperatures (- 60 °C or lower)
should be verified. Additionally, apply a
holistic approach to minimize the risk to
container closure integrity (CCI) that can
occur during storage at ultra-low temperatures.
Evidence- based data should be generated to
support the selection of the appropriate
primary packaging components and
qualification of the container/closure sealing

process.

4 A 7¥ 15 %0k (Prevention of Cross-contamination in Production )

512 > Z 2. QRM i A2 Bse 1 @ % 5 1R
l”i’"p‘tﬁ d rilidz A BRI R 5 AR
%o ¥ RePTF R &

5.12 An evidence-based QRM process should be
used to assess and control the
cross-contamination risks presented by the
products manufactured. Factors to take into

account include:

(@) & * chi' e ZAF Wi 4 4 32 Gk
(7 4R A R T A Ak e
AR A AT A P TRTA o7
FAeR b %)

(@) vectors used and the risk of occurrence of
replication competent virus (including
different level of risk derived from the use
of replication limited, replication defective,
conditional replication and replication

incompetent vectors),

(b) 3% %5 /3K % Amk g1 i@ v >

(b) facility/equipment design and use,

(C) A nes 3 T

(c) personnel and material flow,

(O) e 48 1 8 8 65 o ko e ehE 4]

(d) microbiological and other adventitious

agent controls,
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(e) characteristics of the starting
materials/active substance and raw
materials,

(f) ®WAzsr

(f) process characteristics,

[ Q=

(9) %= %

(9) clean room conditions,

(h) 7% Ese » &

(h) cleaning processes, and

() d & &G 91 2 2 jp¥>h4p i L §
SR SR

(i) analytical capabilities relative to the
relevant limits established from the

evaluation of the products.

QRM B A28 % s = % /r W AR AR ~ A2
i@ié&*’ﬁ‘:ﬁ?%&%% * *v-“%ﬁrir;ﬁ 2 %’
EAE N N 3 P %
LA L %ﬁ" Ev

ASEE EEFRA
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Wag B o U el dpe s f LR OL A%
BEFTUARL D 25 BERF A E IR
R TR e

The outcome of the QRM process should be
the basis for determining the process workflow
and necessity for and extent to which premises
and equipment should be dedicated or single
use systems should be used for a particular
product. This may include dedicating specific
product contact parts or dedication of the
entire manufacturing facility. It may be
acceptable to confine manufacturing activities
to a segregated, self-contained production area
within a multiproduct facility, where justified.
Results should be reviewed jointly with the
CCS.

(B~ GMP 4731 % - 25 520 i)

(Replaces PIC/S GMP Guide Part I Section
5.20)
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5.13 The methods used for sterilisation,

disinfection, virus removal or inactivation
should be validated. In cases where a virus
inactivation or removal process is performed
during manufacture, measures to avoid the risk
of recontamination should be taken. (refer to
Section 5.19(a))
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5.14 An emergency plan for dealing with accidental
release of viable organisms should be in place.
This should address methods and procedures
for containment, protection of operators,
cleaning, decontamination and safe return to
use. Accidental spillages, especially of live
organisms, must be dealt with quickly and
safely. Decontamination measures should be
available for each organism or groups of
related organisms in line with the QRM
process. Decontamination measures should be

validated for effectiveness.

515 4ve B AEALTS AP 0 e 0 Sd
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5.15 If obviously contaminated, such as by spills or
aerosols, or if a potential hazardous organism
is involved, production and control materials,
including paperwork, must be adequately
disinfected, or the information transferred out
by other means. An assessment of the impact
on the immediate products and any others in

the affected area should also be made.

5.16 3= M3t A S (Blde > A2dn Rtz 4
PR w2 T ) 2
(b4 FeEP ket 544 L45€ 2
AR T ) 2R FAR G o WA AR
#] 5 ATMPs > i= fe B et B2 (Gl4e0 2 3)
& R R AR T RS A2 o T
BU o

5.16 The risks of cross-contamination should be
assessed having regard to the characteristics of
the product (e.g. biological characteristics of
the starting materials, possibility to withstand
purification techniques) and manufacturing
process (e.g. the use of processes that provide
extraneous microbial contaminants the
opportunity to grow). For ATMPs that cannot
be sterilised, any open processing (e.g. filling)
must be conducted aseptically to minimise the

introduction of contaminants.

BATF i RARE 2 §F FA» iz g H
B oo s R E S8

TR ) T E R R
%gjl:@fyb’{i ‘[5'%- ° El?'ﬁg'?&
Tedk B~ 5| 1P 2355 ©

FHAZLZH
AL H AL

5.17 In all manufacturing steps that may lead to
unwanted formation of aerosols (e.g.
centrifugation, working under vacuum,
homogenisation, and sonication) appropriate
mitigation measures should be implemented to
avoid cross- contamination. Special

precautions should be taken when working

with infectious materials.
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5.18 Measures to prevent cross-contamination

appropriate to the risks identified should be
put in place. Measures that can be considered
to prevent cross- contamination include,

among others:

(@) M e 53K % o

(a) segregated premises,

(0) %28 % SRR S § pATFES R
(54 P RY A FE )R f 1[?]& AwRE ¥
BT pracd ”‘ et 2 i /fi}"’xk’% ’

(b) dedicating the entire manufacturing facility
or a self-contained production area on a
campaign basis (separation in time)
followed by a cleaning process of validated

effectiveness,

(C) i @ m/ﬁ TR

(c) adequate cleaning procedures:

i. /F /%%E}jr (J}iﬁﬁ‘ ,)é& );:]5-}} ﬁ/( ﬁ;t—‘f- )
R & A i e R A

I.  the cleaning procedure (technique,
number of sanitation steps, etc.)
should be adapted to the specific
characteristics of the product and of

the manufacturing process;

N2 -Q—L/F /j?

. B F R %L EE T
> H 4 ;T wp s

B FARE ¢ 3

Ii. arisk-assessment should be used to
determine the cleaning and
decontamination procedures that are
necessary, including the frequency
thereof;

i, Dbt E e 2
254 Uz

N

iii. as a minimum, there should be
appropriate cleaning and
decontamination between each batch;
and

V. T RS AR RS

Iv. all cleaning and decontamination

procedures should be validated.

(d)#F T2 AEHEFTRERFL AP PS5
SRR TR LA

(d) use of “closed systems” for processing and
for material or product transfer between

individual processing equipment,

@ i* F 42 RIHFAR  WEBELTF
FEA G RPN ELFREDN

(e) use of air locks and pressure cascade to
confine potential airborne contaminant

within a specified area,

) 7% - cpbr

(f) utilisation of single use systems,

(9) other suitable organisational measures,

such as the:

(9) B i i § e > Fde !
i WA FEERE (b4 AT S
?*"};’\E”ﬁ;}i"y‘)’ %Rz A 5 ]I

I.  dedication of certain parts of
equipment (e.g. filters) to a given type
of product with a specific risk profile;
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. AFETEBRTLE G2 A SF &P ii. keeping specific protective clothing
THFEET RPN inside areas where products with
high-risk of contamination are
processed;
i, F 5§ HE ST HER X R iii. implementing adequate measures to

Hw ok

KRS 2 g 3 1

handling waste, contaminated rinsing

water and soiled gowning; and

V. AR 80 e L

Iv. imposing restrictions on the

movement of personnel.

(B8 GMP#FIHE;—L‘K521 i)

(Replaces PIC/S GMP Guide Part I Section
5.21)

#£3% (' Validation )
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5.19 During process validation potential limited

availability of quantities of tissue/cells has to
be taken into account. A strategy on gaining
maximum process knowledge has to be

implemented.

Validation studies should be conducted in
accordance with defined procedures. Results
and conclusions should be recorded, in

particular:

@) & W ETeR % (158 VIY) 545
% 478320 ATMPs » EARHP M & 5%
Biph 2 b Kﬁﬁmxaﬁr o i
WF T Y ATMPs £ 5357 2. ATMPs» #
TR FIE T AR R pﬂﬁﬁil/ 2 4
2l K/% AR HP G aEsen o
ER Y F LY R IR St
S o ST hon Rl 13 ¢ S 2 R
A o

(a) ATMPs manufactured for exploratory,
early phase clinical trials (phase I and
phase I/II), are expected to be validated
proportionately with the knowledge and
the risk associated with the respective
phase. All aseptic and sterilisation
processes as well as virus inactivation or
removal for investigational and authorised
ATMPs are expected to be validated. The
effectiveness of disinfection methods
should be proven. For all phases, the
principles as outlined in Annex 13 should

be applied.
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(b) For all aseptic processes, aseptic process
simulations should be performed as part of
initial validation and repeated thereafter
every six months in line with Annex 1. In
the case of infrequent production (i.e. if the
interval between the production of two

batches is more than six months but less

AnT EEHUERERL S5 o than a year), it is acceptable that the

ARAT AEETERLX 2 'H_L 7 process simulation test is done prior to

FRG BRI F2Z ERBL TS manufacturing of the next batch. This is

QRM M Rl Rz H £ 3244 o provided that, the results of the process
simulation test are available prior to the
starting of production. Any deviation from
this approach needs to be thoroughly
justified by QRM principles considering all
aspects of product nature, product quality
and patient safety.

(c) # ATMP # & x| 7422 & (7 AL - (c) If the ATMP is not produced on a routine

E)oRHE M ITEZ AR o2 AR
e AEARREER I 2 X o /ﬁ%
ZRYR TR QRM RRl-4 & 4 5
?"r‘é_rr'rr'?ﬁl”i’fﬁi i"H—L”TP %1

oo BRI FzZERiRL 0 FSEd QRM
RAIGCRZEDN H L7314 o

basis (i.e. over a year), the aseptic process
simulation should be conducted at least in
triplicate prior to the start of
manufacturing, involving all relevant
operators. QRM principles should be
applied in accordance with Annex 1. Any
deviation from this approach needs to be
thoroughly justified by QRM principles
considering all aspects of product nature,

product quality and patient safety.
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(d) The use of surrogate material during
process validation may be acceptable when
there is shortage of the starting materials
(e.g. autologous ATMPs, allogeneic in a
matched-donor scenario, allogeneic where
there is no expansion of cells to MCB).
The representativeness of surrogate starting
material should be evaluated, including —
for example — donor age, use of materials
from healthy donors, anatomical source
(e.g. femur vs. iliac crest) or other different
characteristics (e.g. use of representative
cell-types or use of cells at a higher
passage number than that foreseen in the

product specifications).

() i p o ¥ iEAz Matha o
KR FASk R R AT L R
2@ AT R oo Blde o B AR R e
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(e) Where possible, consideration should be
given to complementing the use of
surrogate materials with samples from the
actual starting materials for key aspects of
the manufacturing process. For instance, in
the case of an ATMP based on modification
of autologous cells to treat a genetic
disorder, process validation using the
autologous cells (affected by the condition)
may be limited to those parts of the process
that focus on the genetic modification
itself. Other aspects could be validated

using a representative surrogate cell type.

(B~ GMP 4731 % - 35 523 i)

(Replaces PIC/S GMP Guide Part [ Section
5.23)

P RAERFRNEL > & 7 ATMP REF &

( Control of different types of materials including ATMP Active Substances )

520 {3t Ryl iR BT b BB adF > & o

T

5.20 For the approval and maintenance of suppliers

of materials, the following is required:

ATMP i #d %

ATMP Active substances

btz VR mPEES E 2 o KRR E 2 42
R e S L R Y TN
fo 304 TP FERL o MR K e o LI
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The supply chain traceability should be
established. Associated risks, from active
substance starting materials to the finished
medicinal product, should be formally
assessed and periodically verified. Appropriate

measures should be put in place to reduce risks

to the quality of the active substance.

157




$P0F 5RO i bl v i g b

v @ £d ATMP #lid %75

The supply chain and traceability records for
each active substance should be available and
be retained by the manufacturer of the ATMP.

B 47 L 22 1] 4 B4 &

Raw materials and process aids
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Prior to setting up the manufacturing process
and whenever a change of the respective
material is implemented, a QRM process
should assess the risk of contamination from
the relevant materials as well as their influence
on the entire manufacturing process and the
resulting product. Appropriate measures
should be put in place to reduce risks to the

quality of the materials.

LAt 8 ATMP B 242 HE

Material directly in contact with the ATMP

during manufacture and storage

R ATMP 2 %1% HEBEF 3% 5
BoMmAPBE Y FA2 b G RETE £

L Y L

All materials that come in direct contact with
the ATMP should be of appropriate quality.
The risk of microbiological contamination
should be assessed especially for single use

systems.

(B~ GMP 4551 % - % 5.29 i)

(Replaces PIC/S GMP Guide Part I Section
5.29)
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5.21 Only materials that have been released by the

Quality Unit and that are within their
expiration or retest date should be used. Where
the results of necessary tests are not available,
it may be permissible to process materials
before the results of the tests are available, the
risk of using a potentially failed material and
its potential impact on other batches should be
clearly described and assessed under the
principles of QRM. In such cases, release of a
finished product is conditional on satisfactory
results of these tests. (Replaces PIC/S GMP
Guide Part I Section 5.34)
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5.22 A regular qualification of the vendors (e.g.
manufacturers and distributors) of all materials
to confirm that they comply with the relevant
GMP requirements should be performed.
Whether an on-site audit needs to be
performed at a manufacturer’s or distributor’s
premises should be defined based on QRM
principles. Generally, audits need to be
performed at vendors of all materials defined
as critical for the manufacturing process
according to its product risk profile (PRP).
Refer to provisions detailed in Chapter 7 as

modified by this annex.

523 QRM & P s * >0 B 1 i sl 0 BT R
R &R GEARZ ML -7 Y &y
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5.23 Application of QRM principles to the total
supply chain is a critical part of the process to
understand the risks to material quality. The
principles of quality by design (QbD) as
described in ICH Q8 Guideline on
Pharmaceutical Development could be

applied:

(@ 3 FFHF RS A5 ETER
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(@) The MAH should define what constitutes
ATMP active substances, starting
materials, raw materials and other
materials such as single use systems,
primary packaging materials and any other
materials in direct contact with the product
during manufacture by means of Product
Risk Profiles (PRP). The PRP should be
used to justify the levels of control that

apply to individual materials.

(b) 22 = ATMP 2 p -2 & & F #£5( QTPP )
TR e MR (CQA) it fl

(b) Establish the Quality Target Product
Profile (QTPP) and define the Critical
Quality Attributes (CQA) and the Critical
Process Parameters (CPP) for the ATMP to
establish PRP appropriately.
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(c) For each material used, identify the risks
presented to the quality, safety and function
from its source through to its incorporation
in the finished product dosage form. Areas

for consideration should include, but are

not limited to:
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L BRI i.  transmissible spongiform

encephalopathy;

i Bhma s E ii. ii. potential for viral contamination;

i, ikt PB4 p 3 /8 iii. iii. potential for microbiological or
RA R endotoxin/pyrogen contamination;

iv. ¥ kP RPHEOBELZPRE iv. iv. potential, in general, for any
BTG WA AT E A o /"351’3_?{ impurity originating from the raw
R B AR materials, or generated as part of the

process and carried over;

V. R R PR R FIRE v. . sterility assurance for materials

claimed to be sterile;

Vii AL BRF X FE/AEwpE o p o vi. vi. potential for any impurities carried
bR ARA R A E PSR over from other processes, in absence

of dedicated equipment and/or
facilities;

vii. B E A8 R/ Egikiz > e 8 vii. environmental control and
4%? LS AR S 2 storage/transportation conditions

including cold chain management; if
appropriate and

viii, & 2% o viii. stability.

(M»>FRBRaPpz g BEHn > T RT (d) With respect to the use and function of

7| E R each material, consider the following:

L FF Ry ERaDE SR8 i. pharmaceutical form and use of the
* iR medicinal product containing the

material;

i, gt lex? Rtz #i 2 %R ii. function of the material in the
Pt AT WA 2 A F1 AR formulation, and for gene therapy
R products the impact on the gene

expression of that material;

. B8 A 527 i A2 B F B it ipie iii. degree of which the function of the
Genh el Br Hae— o 3 41 A2 final product is dependent from the
YV AeE (T EATE AR material assessed and how likely it is
PFo dofe 7 5 TR B E 0 NE A to be controlled further into the

el J 7 %P 3 R AR Hp AR R R manufacturing process (i.e. if the gene
BC eV R ALK ) sequence is wrong how easily can this
be detected and corrected or if the
product is contaminated how likely
can this be detected or corrected later
in the manufacturing process);

V. AP EE A SR EFF 2 R iv. time of preparation of the material in
B pER respect to the time of administration of

the final product;
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V. RPRE BTG MR EREA
& (B4r 5-50mg) ;

V. quantity of material with particular
reference to the implication of small
final product batch sizes (e.g. 5-50

mg);

Vi frIRirE g o7 A o B vi. any known quality defects/fraudulent
R ip b 2 T e oS R adulterations, both globally and at a
7B local company level related to the

material;

vii. ¥ ATMP 2 B 4& 5 5 G 122 B 4 vii. known or potential impact on the CQA
RS Hhe R BRARE L uz and CPP of the ATMP; and

Vili. @ @m| e fr.%'i?/réil’ﬁ\—f}% A AP Rd viii. other factors as identified or known to

H 8 FE o

be relevant to assuring patient safety.

(€) A3t b =i Mb PR e 1 5L

B~PREBARM'G > T@* g%k m
TA &b w1 (PRP) - fopt At
FEELE . RN AR ¥
%aGMPQP’Mﬁ%ﬂﬁﬁéﬂﬁé
&5 e (QTPP) -

(e) Document the risk profile as low, medium,

or high based on the above assessment and
use this outcome to determine the PRP. On
this basis, the MAH should establish and
document the elements of PIC/S GMP that
are needed to be in place in order to control
and maintain the QTPP.

(f)

- Le A& TR (PRP) 2§
GMP > Je5d 4e™ 7B @R FHH R
R

(f)

Once the PRP and the appropriate GMP
have been defined, ongoing risk review
should be performed through mechanisms
such as:

I Btz BN R PR G M
&Kl p

i. number of defects connected to

batches of respective material

received;
i, 3 E R AT R ii. type/severity of such defects;
i, Rl 2 B AR A 47 iii. monitoring and trend analysis of

material quality;

FRm TRl 2 ABRRE M
At Rl KB 5

observation of trends in drug product
quality attributes; this will depend on

the nature and role of material; and

V. BRPEERROTREDZ B

AR

B & B/ B AR eng ] o

V. observed organisational, procedural or

technical/process changes at the

material manufacturer.

(Q) &g P > %A &b G2 (PRP) 4 » 72

FERET &

FRET o

(9) Incorporate the PRP into the CTA or MA as

applicable.
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(h) The QTPP, once approved in the
production process by the Competent
Authority, should guide the manufacturer
through what controls are important and
expected and which can be exempted. The
manufacturer should have a control
strategy established that justifies the level
of testing performed for incoming starting

materials.

5.24
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5.24 Particular attention should be paid to avoiding

contamination and to minimising the
variability of the materials. Specifications
related to the product (such as those in
pharmacopoeial monographs, CTA, or MA),
will dictate whether and to what stage
substances and materials can have a defined

level of bioburden or need to be sterile.

5.25
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5.25 For products where final sterilisation is not

possible and the ability to remove microbial
by-products is limited, the controls required
for the quality of materials and on the aseptic
manufacturing process assume greater
importance. Where a CTA or MA provides for
an allowable type and level of bioburden, for
example at the ATMP active substance stage,
the control strategy should address the means
by which this is maintained within the

specified limits.
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526 Azdx At ~ Rl A WiE 2 38 B & A 5 | 5.26 The selection, qualification, approval and

EEREFZ R (blhes - o kAL) maintenance of suppliers of starting materials,
B RpaEE - FTRT a2 ik raw materials and materials that come in direct
PR EES B e 2LiT L WER contact with the products during manufacture
Boesieh- 3 o T H KR~ WA - & and storage (e.g. single use systems) together
s et Ba ol b ATMP P engic ¥ % with their purchase and acceptance should be
o ERARREZED BU RPREITE R documented as part of the pharmaceutical
B o ¥R — R/ R R quality system. The level of oversight should
AEBFERB R o FETEER DA ﬁ be proportionate to the risks posed by the
L H ——7@; B s AT s 2 AR b individual materials taking account of their
EPIRL{TAURES o F Ay BF o ip il et 7@;44—\@113 source, manufacturing process, supply chain
Bt E R a2 B E R Y o (B complexity and the final use to which the
* GMP 45351 % - 38527 i%) material is put in the ATMP. The supporting

evidence for each supplier / material approval
should be maintained. Personnel involved in
these activities should have a current
knowledge of the suppliers, the supply chain
and the associated risks involved. Where
possible, these materials should be purchased
directly from the manufacturer or a
manufacturer approved supplier. (Replaces
PIC/S GMP Guide Part I Section 5.27)

5.27 > ik p 4 #2424 Rt > ATMP @l i¢ Bu( 2 | 5.27 For starting material of human origin, the
PR FRFVHG F) BERR (¢ 7 agreement between the ATMP manufacturer
n RS "*ﬁkﬁiill\ 2B ek o e 45
M FABREOGF R F R FT A

(or, as appropriate, the MAH) and the supplier

(including blood and tissue establishments)

Hor@lis ATMPs & F &% > 22 5 B2 should contain clear provisions about the

d ERERERTARRESE T R dps transfer of information. In particular, this
ERST A EEZ RN —‘ﬁ iy should include test results performed by the
Woe WP AL RELL D ~ B supplier, traceability data, and transmission of
Hdmie s A gE e R e b 4R RE 2 R B f@;@; = health donor information that may become

Bl 72 R o (B~* GMP 4531 % - 38 5.28 i% ) available after the supply that may have an

impact on the quality or safety of the ATMPs
manufactured. National laws that are required
as part of the donation and procurement of
human blood and blood components,
haematopoietic progenitor cells, human tissues
and cells for manufacturing purposes need to
be adhered to. (Replaces PIC/S GMP Guide
Part I Section 5.28)
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5.28 The quality requirements established by the

manufacturer in the MA or CTA for materials
classified as critical during QRM process
(according to PRP profile) should be discussed
and agreed with the suppliers during the
product life cycle. Appropriate aspects of the
production, testing and control, including
handling, labelling, packaging and distribution
requirements, complaints, recalls and rejection
procedures should be documented in a formal
quality agreement. (Replaces PIC/S GMP
Guide Part I Section 5.28)

AR IR e 1T 5 A4 ROR

(Human Blood, Tissues and Cells Used as Starting Materials )

5.29 * i* ATMPs Azdz i #1244 it ~ le
Gt PR RE R B BRI RRBT R 2
Il SE L A

5.29 The donation, procurement and testing of

human blood, tissues and cells used as starting
materials for ATMPs should be in accordance

with the applicable national law.

(a) sk 7 ~ dm¥ £ sk 2 HE B~ AT 2RI
b R AR T e e R
R R RN B Rl i A
Ao HRiT i :%—z@rg'glﬁ':m— LA R,

(@) The procurement, donation and testing of
blood, cells and tissues is regulated in
some countries. Such supply sites must
hold appropriate approvals from the
Competent Authority(ies) which should be

verified as part of supplier management.

(b) > fmre sk > plme R BT H Hig e
oA B R TR S

(b) For cell therapies, the maintenance of the
aseptic processing from time of
procurement of cells through
manufacturing and administration back

into the patient should be ensured.

(c) §:m% 4 %ﬂf@m@iaﬁ.ﬁsﬁfﬁ‘ziﬁﬁlﬂ PF o & R
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(c) Where such human cells or tissues are
imported, they must meet equivalent
national standards of quality and safety.
The traceability and serious adverse
reaction and serious adverse event
notification requirements may be set out in

national law.
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(d) There may be some instances where
processing of blood, tissues and cells used
as starting materials for ATMPs will be
conducted at blood or tissue
establishments. This is permissible only if
authorised by national law (e.g. the
material would be otherwise compromised
and processing involves only minimal

manipulation).
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(e) Blood, tissue and cells are released by the
Responsible Person (RP) in the blood or
tissue establishment before shipment to the
ATMP manufacturer. After that, normal
medicinal product starting material
controls apply. The test results of all tissues
/ cells supplied by the tissue establishment
should be available to the manufacturer of
the medicinal product. Such information
must be used to make appropriate material
segregation and storage decisions. In cases
where manufacturing must be initiated
prior to receiving test results from the
tissue establishment, tissue and cells may
be shipped to the medicinal product
manufacturer, provided controls are in
place to prevent cross-contamination with
tissue and cells that have been released by
the RP in the tissue establishment.

() “ri 2 w03 &% 2 B (bl4e 0 Bl
R R D 4
H) BREMRER R F 2 4

(f) Atechnical agreement clearly defining the
responsibilities should be in place between
all involved parties (e.g. manufacturers,

tissue establishment, sponsors, MAH).

.ﬁ;a] I'+ i+ I =1 E/g_% o

(9) The transport of blood, tissues and cells to
the manufacturing site must be controlled
by a written agreement between the
responsible parties. The manufacturing
sites should have documentary evidence of
adherence to the specified storage and

transport conditions.
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(h) Continuation of traceability requirements
started at tissue establishments through to
the recipient(s), and vice versa, including
materials in contact with the cells or tissues

should be maintained.

fh 21 mre i % 5t (Seed Lot and Cell Bank System )
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5.30 A system of master and working virus seed
lots and/or cell banks is recommended if the
production of allogeneic ATMP involves cell
culture or propagation in embryos and
animals. This can prevent the unwanted drift
of properties, which might ensue from

repeated subcultures or multiple generations.

531 fid & imve B~ AL kM A S B by
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5.31 The number of generations (doublings,
passages) between the seed lot or cell bank,
the active substance and finished product
should be consistent with specifications in the
MA or CTA.
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5.32 As part of product lifecycle management,
establishment of seed lots and cell banks,
including master and working generations, as
well as maintenance and storage, should be
performed under appropriate GMP conditions.
This should include an appropriately
controlled environment to protect the seed lot
and the cell bank and the personnel handling
it. During the establishment of the seed lot and
cell bank, no other living or infectious material
(e.g. virus, cell lines or cell strains) should be
handled simultaneously in the same area or by
the same persons. For all stages prior to the
establishment of the master seed or cell bank
generation, principles of GMP may be applied.
For all pre-master bank stages, documentation
should be available to support traceability. All
issues related to components used during the
development with potential impact on product
safety (e.g. reagents of biological origin) from
initial sourcing and genetic development

should be documented.
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5.33 Following the establishment of master and
working cell banks and master and working
seed lots, quarantine and release procedures
should be followed. This should include
adequate characterisation and testing for
contaminants. Their on-going suitability for
use should be further demonstrated by the
consistency of the characteristics and quality
of the successive batches of product. Evidence
of the stability and recovery of the seeds and
banks should be documented and records
should be kept in a manner permitting trend

evaluation.
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5.34 Seed lots and cell banks should be stored and
used in such a way as to minimise the risks of
contamination (e.g. stored in the vapour phase
of liquid nitrogen in sealed containers) or
alteration. Control measures for the storage of
different seeds and/or cells in the same area or
equipment should prevent mix-up and take
into account the infectious nature of the

materials to prevent cross-contamination.
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5.35 Cell based ATMPs are often generated from a
cell stock obtained from limited number of
passages. In contrast with the two-tiered
system of Master and Working cell banks, the
number of production runs from a cell stock is
limited by the number of aliquots obtained
after expansion and does not cover the entire
life cycle of the product. Cell stock changes
should be addressed in the MA/CTA and
thereby covered by a validation and
comparability protocol, as the inter-donor

variability may change the product.
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5.36 Storage containers should be sealed, clearly
labelled and kept at an appropriate
temperature. A stock inventory must be kept.
The storage temperature and, where used, the
liquid nitrogen levels should be continuously
monitored. Deviation from set limits and

corrective and preventive action taken should

be recorded.
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5.37 It is desirable to split stocks and to store the
split stocks at different locations to minimise
the risks of total loss. The controls at such
locations should provide the assurances

outlined in the preceding paragraphs.
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5.38 The storage and handling conditions for stocks
should be managed according to the same
procedures and parameters. Once containers
are removed from the seed lot / cell bank
management system, the containers should not

be returned to stock.

¥+ &K E 4 (CHAPTER 6 QUALITY CONTROL )
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6.1 In-process controls have a greater importance
in ensuring the consistency of the quality of
ATMPs than for conventional products.
In-process control testing should be performed
at appropriate stages of production to control
those conditions that are important for the

quality of the finished product.

- 44,2 (General)
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6.2 The head of quality control is responsible for
control of ATMP active substances, starting
materials, raw materials and other materials
such as primary packaging materials and any
other material in direct contact with the
product during manufacture as well as medical
devices that are used in combined ATMPs.
Further, the head of quality control is
responsible to control the quality of the ATMP
throughout all stages of manufacture. In case
of autologous products or allogeneic products
in a donor-matched scenario, the match

between the origin of the starting material and

the recipient should be verified.
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6.3 H&HEBT AEABp 2 il A Hanft 6.3 Samples should be representative of the batch
T mTARBR B R & UE Jﬁ@i 22 B A of materials or products from which they are
e et (blde D WARR 4R B L) o taken. Other samples may also be taken to
AR P R R R R EP —’f—! £12 monitor the worst-case part of a process (e.g.
Mo T8 AR R E LS E o R beginning or end of a process). The sampling
Pz (Bl4e > & ATMPs #7i * chp 8w ) plan used should be appropriately justified and
T T R E e HIRA R & based on a risk management approach. Certain

PR EHFV OLEHFRE VRSB PR E R types of cells (e.g. autologous cells used in
S F R 0 TR e it o (Brih GMP ATMPs) may be available in limited quantities
p 3l % - ¥ 6.12 0%) and, where allowed in the CTA or MA, a

modified testing and sample retention strategy
may be developed and documented. (Replaces
PIC/S GMP Guide Part I Section 6.12)

6.4 thEF BREET p7 BN F & PR f\;x # | 6.4 Sample containers should bear a label
FPIF P PRPIE RSB 2ZF indicating the contents, with the batch number,
BT ERME RO G RTI BN the date of sampling and the containers from
FREFESLWLIIF LEEFIEER LN which samples have been drawn. They should
FEFER G FEIE BT ERY be managed in a manner to minimize the risk
B LR EAG o A H BT LFE{Ey E‘ B of mix-up and to protect the samples from
2.2k o (B~ GMP 451 % - $86.13 i% ) adverse storage conditions. When containers

are too small, the use of a qualified bar code or
other means that permit access to this
information should be considered. (Replaces
PIC/S GMP Guide Part I Section 6.13)

169




6.5 IR 19 2 & R b Po— =t 2424 | 6.5 In line with requirements of Annex 19, a
RAL~ Rpfd ~ e A2 8% &2 Btk reference sample of a batch of starting
oo RAIY » HRESEF LT 0 material, raw materials, packaging material
W ATRE RERF T I TP SR 2 and finished product should be drawn. As a
P RFAEL S BREPEHEF 2R AR general principle, a reference sample should be
Fl e b FElspF o ATMP Rl ##-3 & of sufficient size to permit the carrying out on
% ATMP 2 5. > © Z #B— [ ATMP at least two occasions of the full analytical
%%k 2 ¥Pe ﬁ o R 0 - kA d R controls on the batch foreseen in the CTA or
ALenget oy et g o ifé? fp T 2R MA. In case of a continuous process, where
¥ F (blde: p A &~ o IR the ATMP active substance will immediately
THRWA S AT LA }J% A g~ Rzt be turned into the ATMP drug product, only a
FolARAEE AR AT E R A TR R reference sample of the ATMP drug product
Bt 2 A F ) AP EFIRT 0 FHR R needs to be drawn. However, it is
B3 & ‘:’”"T&%fﬁ‘ éé%% FE/HET R E acknowledged that drawing reference samples
PHEREMTEEFT o may not always be feasible due to scarcity of
the materials or limited size of the batches
(e.g. autologous products, allogeneic products
in a matched donor scenario, products for
ultra- rare diseases, and products for use in
first-in-man clinical trials with a very small-
scale production). In these cases, alternative
approaches should be justified and authorised
in the corresponding CTA/MA.
6.6 A=do Bkl Fi F RBITFH AT S R 6.6 Samples of the starting materials should
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generally be kept for two years after the batch
release. However, it is acknowledged that the
retention of samples may be challenging due
to scarcity of the materials. Due to this
intrinsic limitation, it is justified not to keep
reference samples of the cells/tissues used as
starting materials in the case of autologous
ATMPs and certain allogeneic ATMPs (i.e.
matched donor scenario). In other cases, where
the scarcity of the materials is also a concern,
the sampling strategy may be adapted based on
risk assessment and appropriately
implemented mitigation measures. For cases
where the starting material is an established
cell bank system, there is no need to keep cell
bank vials specifically for the purpose of

reference samples.
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6.7 kR 192 & K> Btz e LHE | 6.7 Inline with requirements of Annex 19, a
A& (Fathd) BFRriAadpierh sample of a fully packaged unit (retention
—E (FHRERTAR )L E 0 p WA sample) should be kept per batch for at least
G GBI (e TS RN H one year after the expiry date (national
FrmT ) 2B MA &K B s &R requirements might differ). A retention sample
e Frlgp A /w2 A4 R S is, however, not expected in the case of
e A R £ ? PV R FETT TS autologous products or allogeneic products,
P Bz PR AR N PR Y A where justified (e.g. in a matched donor
AR T scenario), as the unit produced with the
patient’s tissues/cells constitutes what should
be administered to the patient. When it is not
possible to keep a retention sample,
photographs or copies of the label are
acceptable for inclusion in the batch records.
6.8 E®* 6.6 6.7 17 #rk Il F ¥ > ¥ | 6.8 Shorter retention periods as mentioned in
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Section 6.6 and 6.7 might be justified based on
the stability and shelf life of the product. In
cases of short shelf life, the manufacturer
should consider if the retention of the sample
under conditions that prolong the shelf life
(such as cryopreservation) is representative for
the intended purpose. For instance,
cryopreservation of fresh-cells may render the
sample inadequate for characterisation
purposes but the sample may be adequate for
sterility or viral safety controls (the volume of
the samples can be reduced according to the
intended purpose). When cryostorage of a
sample is considered inadequate for the
intended purpose, the manufacturer should
consider alternative approaches that are

scientifically justified.

% T3+ F (On-going stability programme )
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6.9 The protocol for the on-going stability

programme can be different from that of the
initial long term stability study as submitted in
the MA dossier provided that this is justified
and documented in the protocol (e.g. the
frequency of testing, or when updating to
ICH/VICH recommendations). Stability
studies on the reconstituted and thawed
product are performed during product
development and need not be monitored on an
on-going basis. The use of surrogate materials
(i.e. material derived from healthy volunteers)
or alternative scientifically sounds approaches
are acceptable in case of autologous products
(or matched donor scenario) where the entire
batch needs to be administered to the patient.
(Replaces PIC/S GMP Guide Part I Section
6.31)

2 7 (Release)
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6.10 In general, batches of ATMPs should only be

released for sale or supply to the market after
certification by an Authorised Person. The
batch release specifications are not limited to
analytical results (also refer to out of
specification (OOS) results). In line with
PIC/S GMP Guide Part I Sections 1.4 (xv),
2.6. and 6.34 the Authorised Person should
assess the quality of each batch considering
processing records, results from environmental
monitoring, monitoring of process parameters,
analytical results and all deviations from
standard procedures and protocols. Until a
batch is certified, it should remain at the site of
manufacture or be shipped under quarantine to
another site, which has been approved for that
purpose by the relevant Competent Authority
(if applicable) and is controlled appropriately
within the manufacturer’s quality system.
Generally, a finished product that does not
meet release specifications should not be
administered to a patient unless otherwise

justified.
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6.11 Where authorised by national law, the
administration of a product that does not meet
the release specification might be performed
under exceptional circumstances (such as
when there is no alternative treatment
available that would provide the same
therapeutic outcome and the administration of

the failed products could be lifesaving).

6.12 513E3t 6.11 15> § A &7 & & 3% 7 R4 hit
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6.12 In cases, referred to in point 6.11, where
product does not meet release specification,
the responsibility and the decision of the
patient treatment are solely of the treating
physician and are beyond the remit of this
PIC/S annex. The Authorised Person, the
MAH and/or the Sponsor of the clinical trial
should consider the following in making the

product available:

ek F e AR A 2L FVEG F
A W LR e I

The treating physician should provide in
writing a rationale and/or request to the
Authorised Person and MAH.

(@ #ipinf Frrp i g asrr > &
Toif £PREZ =03 §3 £ T - 1
B AR S 2 S

(a) Batch manufacturing records and
documentation provided to the treating
physician should clearly state that the batch
has failed the release specifications and
describe the parameters that have not been

met.

(b) W fisics B F BF en® fph o 1B FT 4
oo 2 poiEits b iy
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(b) When responding to a treating physician’s
request, the MAH should provide its
evaluation of the risks of product
administration. However, it is solely the
physician’s decision to administer the
finished product that does not meet release

specifications.
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(c) The Authorised Person (or delegate) should
report the supply of the product to the
relevant Competent Authorities, on behalf
of the MAH in accordance with their legal

obligations.
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6.13 The clinical trial Sponsor or MAH should have
procedures in place that describe steps to be
taken if product does not meet release
specification but may be released to permit
treatment. Individual instances that do not
meet release specifications may be addressed
through lot-by-lot release programmes and
specific case-by-case, risk-based assessments,

where such programs exist within national law.
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6.14 For ATMPs with a short shelf life, where
established analytical tests might not permit
batch certification prior to product
administration, alternative methods of
obtaining equivalent data should be considered

(e.g. rapid microbiological methods).

B AFRIFFAG LFp B iE T op A Subject to approval from the Competent

FEo S FM PR B R AR ST A Authority, batch certification of short shelf life

e ?ﬁ BAlT o HHEIE R A S TR products performed prior to completion of all

¥ oo product quality control is permitted when the
testing timelines would not allow for effective
distribution to a patient.

(@) 2 A S8 WAl 2 BB fEL (a) A suitable control strategy must be in

SFE KR E IR - e e

place, built on enhanced understanding of

R~ e B AR F 8 R the product and process performance. This
AT o must take into account the controls and
attributes of starting materials, raw
materials and intermediates.
(b) =07 2 425 d BB B2 7 AR o (b) The procedure for batch certification

TS ik ¢ ZHE L ALEL
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should provide an exact and detailed
description of the entire release procedure,
including responsibilities of the different
personnel involved in assessment of

production and analytical data.

(C) ¥H3+/E 2 2 ) ATMP 2 4 = 307 ¥7 3% (7
SRS T S A nﬁuiwéﬁﬁiﬁ:

(c) The procedure for batch certification and
release of short shelf life ATMP may be

carried out in two or more stages:
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i.  Assessment by designated person(s) of
batch processing records, results from
environmental monitoring (where
available) which should cover
production conditions, all deviations
from standard procedures and
protocols as well as the available
analytical results for review in
preparation for the initial certification
by the Authorised Person.
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ii. Assessment of the final analytical tests
and other information available for
final certification by the Authorised
Person. A procedure should be in
place to describe the measures to be
taken (including liaison with clinical
staff) where out of specification test
results are obtained. Such events
should be fully investigated and the
relevant corrective and preventive

actions taken to prevent recurrence.

(d) 3 4 W ARFE 202 B HF > ARAR 5 BiR

FREMTEE 2 ERT R T

(d) Increased reliance on process validation

should be considered as supporting data for

Flcypo it 77 ATMP 5 eyt - batch release in absence of a complete
analytical results panel, even in case of
investigational ATMP.

(€) e Zp B i W& R &by sl fir (e) A continuous assessment of the
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effectiveness of the pharmaceutical quality
system must be in place. This includes the
records being kept in a manner, which

permits trend evaluation.

30 o RERUS 2P AR FER

(Batch release process in cases of decentralised / point of care manufacturing )
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6.15 In the exceptional circumstances where
approved by the Competent Authority and in
accordance with CTA or MA or other national
requirements, manufacturing of the ATMP
may take place in sites close to the patient (e.g.
ATMPs with short shelf life, clinical advantage
of using fresh cells as opposed to freezing the
starting materials/finished product, advantages
of using automated equipment, etc.). This
includes manufacturing models where partial
manufacturing occurs at a central site and
finishing occurs at a local site. It also includes
manufacturing models where there are no steps
occurring at a central site and the active
substance is provided to a number of local
sites where full manufacture occurs. In such
cases, steps in the manufacturing of the
ATMPs may occur in multiple sites that may
be also located in treatment centres (point of
care) including hospitals. National law might
require GMP-manufacturing authorisations
and/ or authorisations for the procurement
and/or manufacture of blood, cells and tissues
intended to be used for ATMP manufacturing

at the central site and the satellite sites.

6.16 %4 ¢ it k3T @ig ATMPs iR > e
%;%wﬁ@gmﬁ At 3 Xed S S
TR EFRARETEYER o FuE B
@%““ BT (TR AR 0 & AR Y I R
PTARIT (T E P Y S R TR R B
hi 0 11 E & 5B LA GMP fp
chil ARk 2 R £ U R BF

3 24 =7
+ T FE

F o PR & T AR B R T
%ﬁ%(ﬁm)wuggkvgwoﬁgﬁ

BB T: SE

6.16 The batch certification and release process
becomes particularly important in the case of
ATMPs manufactured under a decentralised
system as manufacturing in multiple sites
increases the risk of variability for the product.
In particular, through the batch certification
and release process it must be ensured that
each batch released at any of the sites has been
manufactured and quality controlled in
accordance with the requirements of the CTA
or MA and other relevant regulatory
requirements including compliance with GMP.
The steps of the batch certification and release
process should be clearly documented in a

standard operating procedure (SOP). The

following conditions need to be respected:
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(@) A "responsible site", should be identified.
The responsible site is responsible for the
oversight of the decentralised sites. During

the product life cycle, the responsible site:

&
';f_\?!
|
)

i.  must have availability of an

Authorised Person;

IR R LA S R N ;"Av 2% 7 B AR
o

A :'F;”\ A

Ii. must ensure that those involved in the
batch certification and release process
are adequately qualified and trained

for their tasks;

TR =R - R FEIL A#L:K;ﬁ; o

iii. should perform audits to confirm
compliance with the batch
certification and release process (as
descripted in SOP);

iv. & REEF EHr e d P s i gy
FLG o F PR E
= b
- /F F, 4

Iv. must ensure that there is a written
contract/technical agreement between
the responsible site and the
decentralised sites establishing the

responsibilities of each party, and

V. ,\/)/Eﬁ,/g_fl»ﬁ E R - DI

V. must ensure that there are written

arrangements to:

o X PEo P HOTdR 2
TP

r%%?%f?—’:‘ T

* timely report quality defects,
deviations or non-conformity to the

central site;

© FEF A FED A HEA R
Flo DRFRE LHE R4

¢ ensure deviations are investigated to

identify root cause(s) and

(E@pr); M2 implement corrective and
preventive measures as appropriate;
and

e & i * ensure deviations are approved by a

delegated person (after having
assessed the impact on quality,
safety and efficacy), with the

involvement of the Authorised

Person as appropriate.
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(b) The Authorised Person should have
ultimate responsibility for the batch
certification (responsibility cannot be
delegated). However, it should be possible
for the Authorised Person of the
responsible site to rely on data/information
that is transmitted to the Authorised Person
by qualified and trained personnel at the
decentralised sites. When permitted by
national law, the Authorised Person may
delegate release to trained and qualified
personnel at the decentralised site to act
under the direction of the Authorised
Person for exceptional situations (e.g. life
threatening cases or off-hours). The

following conditions apply:

i F R,
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i.  There is a detailed algorithm that
determines the cases when the product
can be released at the local site
without the preliminary approval of
the Authorised Person, including
deviations that do not require the
intervention of the Authorised Person.
If technology permits this step can be
performed by a validated computer
system.

i BT R £ R
S E i
”:if‘? ’I,[EEEZ_;E? %\—L‘ }',J_Lf,;/{f:r E’fjlig
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ii. The Authorised Person reviews all
releases that have occurred at a
decentralised site within an
appropriately justified timeframe to
confirm the adequacy of the releases

including:

¢ determining that the local sites can

continue release;

e I3 EWPAST TN TN
AFEM(FLY S F v lTiEE);

¢ if any product needs to be recalled
or a product alert needs to be issued

(see recall section in Chapter 8);

© B3 ORFAA RN IR
ZERAREF B, UE

¢ if any provision in the release
procedure and /or technical

agreement needs modification; and
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¢ the product has not been released

without Authorised Person

authorisation when required.

F-o% 20

# (CHAPTER 7 OUTSOURCED ACTIVITIES )

3 # %3 (OTHERS)

71 %3FV }lj?%«ﬂ]ﬁp\ 2 Azdn RO T B 2 R
BB E i pE (blde 0 4d R4 AR

7.1 Collection of starting materials and highly

specialised testing in the jurisdictions that are

B3 2 R) ARRERLFT > FiRAT subject to licensing (e.g. karyotype testing,
SR BE L RS GMP AT 2% = 3 exome sequencing) can be outsourced to non
GMP licensed third party, as allowed by
national law, provided:
(@) &F hse ERAAHZ LILMHER | (a) there is a rationale and a justification in the

quality system,;

(b) i)\éf"fz}z B 'E‘Fl—‘%'—d H')LJFT Z M GMP i ¥
KRB R R SEARRL > TR F R 20 2
RPIFFER  UE

(b) the contract giver takes responsibility to
ensure that the contract acceptor
demonstrates an appropriate level of GMP
commensurate to the risk to the product
and the activities performed using the

principles of Annex 20; and

() &g ps> «Emgéqﬁg /zg o (%4
B 1S 225 R 20) NP %558 7 ¢ 4F

EoOriag 2 r'r'mr'r'?rr

(c) that proportionate
qualifications/validations as appropriate
are conducted (with reference to Annex 15
and Annex 20) to demonstrate that the
activities are not detrimental to the quality

of the product manufactured.

¥A~F ¢ g 2wz (CHAPTER 8 COMPLAINTS AND PRODUCT RECALL)

AHEFTREHEBT
RISK-REDUCING ACTIONS)

it ek %' M 7% (PRODUCT RECALLS AND OTHER POTENTIAL

8.1 Fhaffhis EFEHIME (Lae ﬁv#f' ) 8.1 If additional donor (human or animal) health
SRR R T A r'r'r'r'?ﬁ IR information becomes available after
o Twm | fBR o5& 7R EA e “H%’r% procurement, which affects product quality, a
LRI Feei 47 o ‘look-back’ procedure needs to be initiated.
This involves an analysis of the risk(s) and of
the need for corrective or preventive measures.
8.2 “ﬁc‘ Wk > U R H s b ' M T8 0 02 | 8.2 In addition to recalls, other risk-reducing

?T"’r} L ’Fﬁ’ﬁ,——]‘m’ﬂr_,_iﬁdm)i %o uu]-&riz—i}g;
FTAGLLEERELEAR FZFTAHET
7| E‘/E—‘; At ’«F\—é_-g eI

actions may be considered to manage the risks
presented by quality defects, such as the
transmission of appropriate information to
healthcare professionals which may be

important for:
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(@) a single batch product (e.g. autologous
ATMP where the entire batch has been

administered), or

(b) ® 87 4 ipgp vt MR Y v oA 5k
i r’g ,k Kﬁ o

(b) products where patient treatment
interruption presents a higher risk than

continued use of the recalled product.

B ERRT PV F/URRF R
%‘?;R#%IT"/\/?}%PEFH;?—L?%% ° r'r"%"rﬂv’
ekl s e SRS G o e B T

In such cases, the MAH/manufacturer needs to
provide information to the treating physician
and to the Competent Authority. Quality defect
notifications, pharmacovigilance signals and
other notifications should also be sent as set in

national law.

(B~ GMP 4551 % - 2% 831 i)

(Replaces PICS GMP Guide Part I Section
8.31)

8.3
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8.3

In order to test the robustness of the recall
procedure (or healthcare professional
notification) consideration should be given to
performing mock recall or mock transmission
of appropriate information to healthcare
professionals. Such evaluations should extend
to both within office-hour situations as well as

out-of- office hour situations.

s w e (%@ FAREERESR 4
R f it ) s ligd R
HArA RSk @ﬁﬁﬂgq%ﬁ
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The frequency of the mock recall (or mock
transmission of appropriate information to
healthcare professionals) should be justified by
the manufacturer considering factors such as
the stage of the product development and the
complexity of the supply. For authorised
products, a yearly frequency is recommended

unless otherwise justified.

(B~ GMP 4531 % — 28 8.30 %)

(Replaces PICS GMP Guide Part I Section
8.30)
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(PART B: SPECIFIC GUIDANCE ON SELECTED PRODUCT TYPES )

Bl. # % kikeh4 5 (Bl. ANIMAL SOURCED PRODUCTS)
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This guidance applies to animal materials, which
includes materials from establishments such as
abattoirs. Since the supply chains can be extensive
and complex, controls based on QRM principles
need to be applied, see also requirements of
appropriate pharmacopoeial monographs, including
the need for specific tests at defined stages.
Documentation to demonstrate the supply chain
traceability® and clear roles of participants in the
supply chain, typically including a sufficiently
detailed and current process map, should be in

place.

542 GMP %1 %

5 See PIC/S GMP Chapter 5
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B1.1 Monitoring programmes should be in place
for animal disease that is of concern to human
health. Organisations should take into account
reports from trustworthy sources on national
disease prevalence when compiling their
assessment of risk and mitigation factors.
Such organisations include the World
Organisation for Animal Health (OIE, Office
International des Epizooties). This should be
supplemented by information on health
monitoring and control programme(s) at
national and local levels, the latter to include
the sources (e.g. farm or feedlot) from which
the animals are drawn and the control

measures in place during transport to the

abattoirs.
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B1.2

Control measures for starting and raw
materials at establishments such as abattoirs
should include appropriate elements of a
Quality Management System to assure a
satisfactory level of operator training,
materials traceability, control and consistency.
These measures may be drawn from sources
outside PIC/S GMP but should be shown to
provide equivalent levels of control.
Xenogeneic starting material should comply

with other national laws.

B1.3

ERRURCRAR Ry oF: g Ay SR
hede 2 Rk 2 Fla e b T AR RO
SR FF A R SRR E SR
bk SR R et k- S L PANC RE R
B HT BB RN RFERAE
2 TR R A B e i R R iE e
R - N- RN T S al=tinh =) Tk sy

=X
iE
EZ P DmE o

B1.3

Control measures for starting or raw materials
should be in place, which prevent
interventions, which may affect the quality of
materials, or which at least provides evidence
of such activities, during their progression
through the manufacturing and supply chain.
This includes the movement of material
between sites of initial collection, partial and
final purification(s), storage sites, hubs,
consolidators and brokers. Details of such
arrangements should be recorded within the
traceability system and any breaches

recorded, investigated and actions taken.

B1.4
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B1.4

Regular audits of the starting or raw material
supplier should be undertaken which verify
compliance with controls for materials at the
different stages of manufacture. Issues must
be investigated to a depth appropriate to their
significance, for which full documentation
should be available. Systems should also be
in place to ensure that effective corrective and

preventive actions are taken.
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B1.5

B1.5 Cells, tissues and organs intended for the
manufacture of xenogeneic cell based
medicinal products should be obtained only
from animals that have been bred in captivity
(barrier facility) specifically for this purpose
and under no circumstances should cells,
tissues and organs from wild animals or from
abattoirs be used. Tissues of founder animals
similarly should not be used. The health
status of the animals should be monitored and

documented.

B2. # %1;5% % # (GENE THERAPY MEDICINAL PRODUCTS (GTMPs))

AT WA G 5 & 2 GTMPs 2 &
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There are several types of gene therapy products.
Synthetic GTMPs are within the scope of the
guidance in this section. For cell-based gene
therapy products, some aspects of the guidance in
Section B3 may also be applicable.

B2.1 GTMPs 2 @i &1 I35 1AM 20 b 2t £ 5-ch
T RPE R AR A R R
3EA R g R HN R T TR
LE R SRR E SR
FIR o Bt AR G E o BRE
R e w i P REE 2R e
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B2.1The manufacture and testing of GTMPs raises
specific issues regarding the safety and quality
of the final product and safety issues for
recipients and staff. A risk based approach for
operator, environment and patient safety and
the implementation of controls based on the
biological hazard class should be applied.
National requirements and, if applicable,
international safety measures should be

applied.

B2.2 4 $r2bpmd 10~ ik (blde o FHE S S
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B2.2 A description of the production of viral and
non-viral vectors, nucleic acids (e.g.
plasmids, linear DNA, mRNA, siRNA) and
genetically modified cells should be available
in sufficient detail to ensure the traceability of
the products from the starting material
(plasmids, gene of interest and regulatory
sequences, cell banks, and viral or non-viral

vector stock) to the finished product.

B23 T4 B % Al A FIHEA D L A e

B2.3 The following considerations apply to the

ex-vivo gene transfer to recipient cells:

(@ ViR f Fher g o (SR F
43 3 481%)

() Traceability requirements must be

maintained. (refer to Section 4.3 to 4.8)
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(b) There should be a clear batch definition,
from cell source to final product

container(s). (refer Section 4.2)

(€ #eflr A2 b g2 B EAT2 2
A ﬁiﬁﬁfhﬁ.ﬁ%ﬁ@w SR ARV
RIFE o

(c) For products that utilise non-biological
means to deliver the gene, their
physico-chemical properties should be
documented and tested.

(d) 8 e df fEorie * 2 {007 § £ h B
A g A s o d P2 T 5 8
R A s
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EHWE Y R LR s T IRE
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(d) Although the vector used for the
manipulation of the cell will not be part of
the final product, all early processes (e.g.
design to construction to manufacturing of
the plasmid, as well as establishment of
cell banks) in the manufacture of viral
vectors are considered critical and their
quality needs to be under control. In the
case that due to national requirements the
manufacture of viral vectors are not
required under full GMP sufficient quality
standards (“principles of GMP”) should

be applied in their manufacture.

(Manufacture of Viral Vectors and Plasmids under “principles of GMP”)

B2.4 *’%%6;;%% ;\‘.gﬂ‘r 5 %‘rg@‘w #lE & ipﬁ ) xﬁm
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B2.4 Annex 2A and elements of Part II of the
PIC/S GMP Guide can be considered for the
manufacturing of viral vectors and plasmids
where appropriate (refer to the examples in

light grey in Table 1).

PR EE Y R
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Manufacturers of viral vectors and plasmids
should have a quality management system in
place that allows them to apply sections of the
guideline most relevant to ensure the quality
of the starting materials having regard to the
relevant risks for the quality, safety and

efficacy of the finished product.

B2.5 ATMP % B & f # . T 5 Az gl i@ * 2.

CERS TR B R RPN

*a51 % 523 3 528 F ¢ Skt & Ko

B2.5 The ATMP manufacturer is responsible for
appropriate quality of the viral vectors and
plasmids used as starting materials. Special
attention should be given to requirements
described in section 5.23 to 5.28 of this

guideline.
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(a) The ATMP manufacturer should follow
national requirements and apply QRM
considering the risk presented by the
vector to the safety and quality of the
ATMP to justify which sections of Annex
2A and elements of Part II of the PIC/S
GMP Guide are applicable for
manufacture and testing of viral vectors
and plasmids. A defined and controlled
manufacturing process should be

implemented as a result.

(b) #+i¢ * »+ 4822 = & mRNA GTMPs
RSPz Wi 0 R K
R (FREA- )ogd #3245 F
SR e AT GRS R o P (TR
W i SRR AT 2B
CE o O P S 3 ES L P

(b) Sufficient quality standards should be
applied for the manufacture of plasmids
used for the establishment of vectors or
early stages of mRNA GTMPs (refer to
Table 1). The design through to
construction of the nucleic acid (plasmid)
preparation by molecular biological and in
silico methods is considered under the
scope of research and development and

therefore not part of the respective Annex.

() 'R 1 ¢ efp BT 7 A % o WAk
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eod ¥ 7 & FBRZ A SES R
RILApBEiESE > 2RI U R F LA R

:i()

(c) Relevant provisions in Annex 1 are also
applicable. The manufacturer should
justify the applicability extent using
QRM. In general, products that can be
sterile filtered should follow the relevant
sections in the Annex 1, otherwise aseptic
manufacturing provisions should be

followed.

B2.6 ¥ {45 4

gl > Bl ATMP i =
A ATMP 2 B 87 % 2 29 B R
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B2.6 If the manufacturing of the vectors is

outsourced, the ATMP manufacturer should
assess the risk presented by the vector to the
quality and safety of the ATMP and thereby
select a suitable vector supplier that is able to
comply with the GMP standards required by

national legislation.
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The appropriate sections of Annex 2A and
elements of Part II of the PIC/S GMP Guide
relevant for the specific product should be
determined in the agreement between the
ATMP manufacturer and the vector
manufacturer and cover relevant aspects (e.g.
quality management, documentation, raw
materials, cell banks, production, testing and
control, storage, and other aspects of handling
and distribution, as appropriate). In addition
the vector manufacturer should be part of the
ATMP manufacturer’s vendor qualification
programme. The level of supervision and
further testing by the ATMP manufacturer
should be proportionate to the risks posed by

the individual materials.

B3. A fpMimie 2 R fblw e oy BRI Z R R 2 45 £ ATMPs
(SOMATIC HUMAN AND XENOGENEIC CELL THERAPY PRODUCTS AND TISSUE
ENGINEERED PRODUCTS AND COMBINED ATMPs )
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For genetically modified cell-based products that
are not classified as GTMPs, some aspects of

guidance in Section B2 may be applicable.
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B3.1In the manufacture of such products involving
human or xenogeneic cells special attention
should be given to traceability requirements
(refer to Section 4.3 to 4.8) and definition of a
batch (refer to Section 4.2).
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B3.2 Authorised sources of cellular products,
bio-molecules, bio-materials, scaffolds,
matrices, and other substances that are
licensed medicinal products or medical

devices should be used where available.
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B3.3

B3.3 During the life cycle of the product where
devices, including custom-made devices, are
incorporated as part of the product, an
appropriate Quality Agreement should be
made between manufacturer and device
suppliers to assure consistent quality of the

device.
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(COMMON GLOSSARY TO ANNEX 2A AND 2B)
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The Glossary in the main GMP Guide applies also
to Annex 2A & B. Entries in this common glossary
are only included where the terms are used in
Annex 2A & B and require further explanation.
Definitions, which already exist, have been deemed

appropriate.

ATMP R L

AR B R AR (CTA) &1 3 %7 (MA)
ZFF AR B LA PAE S RAE o ATMP
RAFEIARAARS R RFLE (APD) -

ATMP Active substance

The active substance of a product is defined in the
relevant CTA or MA authorisation dossier. The
ATMP active substance is regarded equivalent to an
APL

||
T B 58 BB 2
LT

F lsin- 515 R R

Adjuvant
A chemical or biological substance that enhances

the immune response against an antigen.

72 R UM (ATMP)

ATMP L4 e T 7] 4 » H 5.

Advanced Therapy Medicinal Products (ATMP)
ATMP means any of the following medicinal

products for human use:

(a) & F1ie R WA (GTMP)

(@) Gene therapy medicinal product (GTMP):

TR FNA R WA T FEMEZ 2 F

e
=
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LA 57

‘GTMP’ means a biological medicinal product,

which has the following characteristics:

L eH-BERSF T AR f
PrEee d £ BT E S 0 AN A E R
Sp
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i. It contains an active substance, which
contains or consists of a recombinant

nucleic acid used in or administered to

“,f A FE human beings with a view to regulating,
repairing, replacing, adding or deleting a
genetic sequence;

A ié»‘)%‘ > ?ﬁl‘ ii. Its therapeutic, prophylactic or diagnostic

effect relates directly to the recombinant
nucleic acid sequence it contains, or to the
product of genetic expression of this

sequence.

187




A GTMPs Jis 7 ¢ 4% 2 PR 2B § 122 #
FBLopmang e - L2 pRET Yy £
Fapp (bl4eo @ % 4p e T o g 2 mRNA

Fow ) RAVRF &P 2A 202 o

Normally GTMPs shall not include vaccines
against infectious diseases which would be
regulated as per Annex 2B. However, the
Competent Authority can make a
determination that should follow Annex 2A
when this is beneficial and appropriate (e.g.
mRNA vaccines that are manufactured using

the same platform).

R FLE

(b) Somatic cell therapy medicinal product:

"R R WA RAp R TR 2

pEE

‘Somatic cell therapy medicinal product’
means a biological medicinal product, which

has the following characteristics:

T A i e me ¢ 4 k2
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I. contains or consists of cells or tissues that
have been subject to substantial
manipulation so that biological
characteristics, physiological functions or
structural properties relevant for the
intended clinical use have been altered, or
of cells or tissues that are not intended to be
used for the same essential function(s) in

the recipient and the donor;

ii. is presented as having properties for, or is

E'
HiTH o ugs 1%‘ SR BB ETR T 2E used in or administered to human beings
2 AR BT R A GEA AR o with a view to treating, preventing or
diagnosing a disease through the
pharmacological, immunological or
metabolic action of its cells or tissues.
(c) sk 1 Az G A (c) Tissue engineered product:

Nesa Al L4p ‘Tissue engineered product’ means a product
that:
i. @ & AR 2. e gl ‘F_,f‘%‘i v d B4R i. contains or consists of engineered cells or

tissues, and

ii. is presented as having properties for, or is
used in or administered to human beings
with a view to regenerating, repairing or

replacing a human tissue.
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A tissue-engineered product may contain cells
or tissues of human or animal origin, or both.
The cells or tissues may be viable or
non-viable. It may also contain additional
substances, such as cellular products,
bio-molecules, biomaterials, chemical
substances, scaffolds or matrices. Products
containing or consisting exclusively of
non-viable human or animal cells and/or
tissues, which do not contain any viable cells
or tissues and which do not act principally by
pharmacological, immunological or metabolic

action, shall be excluded from this definition.

Cells or tissues shall be considered
‘engineered’ if they fulfil at least one of the

following conditions:

ARG T i
f‘:ﬂﬂéi\;fé‘_“% Rt} ’Ffr;}ﬁmr’ukﬁ?p T I
P2 BARAERPME DL FEHE 2
R

I. the cells or tissues have been subject to
substantial manipulation, so that biological
characteristics, physiological functions or
structural properties relevant for the
intended regeneration, repair or

replacement are achieved; or

e e O XM 2
AFRE AR AR e 2 bk i

F_H A
£

[ T

ii. the cells or tissues are not intended to be
used for the same essential function or

functions in the recipient as in the donor.

(d) 47 &

ATMPs :

(d) Combined ATMPs:

"AF & ATMPs | Rdp i & 7 FliF it 2
ATMP :

‘Combined ATMP’ means an advanced therapy
medicinal product that fulfils the following

conditions:

2 A

T5 A& B, He e g -

2P RFFEM oS - BAIRA
EiL I RPN % K B4 (active implantable
medical devices, AIMD ) »

I. it must incorporate, as an integral part of
the product, one or more medical devices or
one or more active implantable medical

devices, and

m ¥
ii. B e & BN 2 Uf fg’ﬁ i e
&

ER ‘gru,\ 5 it ims A

B
ENHAMA A T o H T VARG A

“Tip K& (devices) i & (£ % o

ii. its cellular or tissue part must contain viable
cells or tissues or its cellular or tissue part
containing non-viable cells or tissues must
be liable to act upon the human body with
action that can be considered as primary to

that of the devices referred to.
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(e) i Bl it 4 1 2 e

BIEF R A

(e) A product that is classified or determined to be

ATMP 2 % an ATMP by the PIC/S participating authority
in its own jurisdiction according to national
law.

XEATR Allergoids

LB AR IgE F O aiB AT R o Allergens, which are chemically modified to reduce
IgE reactivity.

Firg Antibody

S BETIRELEZ BH#HT mie A 4 g
0o pl T A A g 2 ML R
a2 AR o

Proteins produced by the B-lymphocytes that bind
to specific antigens. Antibodies may be divided into
2 main types based on key differences in their
method of manufacture.

¥ 4 (MADb)
CER M S A R

Monoclonal antibodies (MAb)
Homogenous antibody population obtained from

a single clone of lymphocytes or by recombinant

& o technology and which bind to a single epitope.
% Byl Polyclonal antibodies

T INCY FREERE YES

A3 2R R
T m e R o

CE NS (E

Derived from a range of lymphocyte clones,
produced in human and animals in response to

the epitopes on most ‘non-self” molecules

Flh Antigens

WA EFCLEF b (e & % Substances (e.g. toxins, foreign proteins, bacteria,

B0 s wmE R RN E tissue cells) capable of inducing specific immune
responses.

W 3P Area

b-ZRAPP o EERP- A 5N A &2 W | Aspecific set of rooms within a building associated

BETH BT - 2iF¥ % 0 v £ 5 - B X | with the manufacturing of any one product or

2$&£E£o

multiple products that has a common air-handling
unit.

Authorised Person
Person recognised by the authority as having the
necessary basic scientific and technical background

and experience.
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AR AT HAGMP 8l Y T2 R
B A BRI D FT TR R @ﬁ%’““:ﬁl
SRRV M B AERT T LS R

o AR A ST 2IF E o

-

Note: For expanded clarity beyond the definition in
the PIC/S GMP Guide, the Authorised Person
performs certification of batches in line with
MA/CTA. After certification, the batches of
medicinal products can be released for sale or
supply to the market. The Authorised Person has

the overall responsibility for release of the products.

] Bioburden

R ~BERA 2SS F P BFAES A& | The level and type (i.e. objectionable or not) of

Pty 2 ficd proendicp BEE] o § B A2 0 24 | micro-organism present in raw materials, media,

P 2 /25 Hﬂ&%ﬁa ES A biological substances, intermediates or products.
Regarded as contamination when the level and/or
type exceed specifications.

PR Biological medicinal product

APELE AT LHE R EDE & 2 | Abiological medicinal product is a product, of

PEAESD 2 H RRT2 A8 FP05F > @ ¥ | which the active substance is a biological

HE PR ENE SFOd 2 § &% 4643 - | substance. A biological substance is a substance

CEHAF2 jpRRE 2 2 A4 E ¢ | thatis produced by or extracted from a biological

#u] o

source and that needs for its characterisation and
the determination of its quality a combination of
physico-chemical-biological testing, together with

the production process and its control.

2% 225 (BSL)

308 2 HRIE K BSL] (F b g > A% R
A AEA R ) T BSLA (BB b & FRBLE A
S L e ) 2R R
M TR R B

{nﬁg Fr g\

Biosafety level (BSL)

The containment conditions required to safely
handle organisms of different hazards ranging from
BSL1 (lowest risk, unlikely to cause human
disease) to BSL4 (highest risk, cause severe
disease, likely to spread and no effective

prophylaxis or treatment available).

Py i Bl

Al A2 - AR ERE A TN Y
#oomis o higHFY - A K2 Qg ﬁ‘h‘éﬁ
T pBLPTIHT cHEALT Lt kpE
BRI (T T A% 40k Sk & o

Campaign manufacture

The manufacture of a series of batches of the same
product in sequence in a given period of time
followed by strict adherence to accepted control
measures before transfer to another product. The
products are not run at the same time but may be

run on the same equipment.
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Closed system
Where an active substance or product is not
exposed to the immediate room environment during

manufacture.

Wi

AT MR G Ry Y
HN BT XY RF BR (FR/F/E 4
F) U - s BRI -

Contained use

An operation, in which genetically modified
organisms are cultured, stored, used, transported,
destroyed or disposed of and for which barriers
(physical / chemical / biological) are used to limit
their contact with the general population and the

environment.

M4t 4z 54 (CPP)

Ao BEAESE HREUHMEST R
(CQA>E¢ P FI e LR RIS R A
FEFZWARA 2 T8 e o (ICH Q8R2)

Critical Process Parameter (CPP)

A process parameter whose variability has an
impact on a CQA and therefore should be
monitored or controlled to ensure the process
produces the desired quality. (ICH Q8R2)

Mat 57 i (CQA)

AP E AP Ak B TG A
Mo 2R A Eip el iE \Epa)?] ANT R NEERE P i3
ST end &5 F o (ICH Q8R2)

Critical Quality Attribute (CQA)
A physical, chemical, biological, or microbiological
property or characteristic that should be within an

appropriate limit, range, or distribution to ensure
the desired product quality. (ICH Q8R2)

Syt Ex-vivo

Bt ER N we P RF o Fw DFE M2 | Where procedures are conducted on tissues or cells

B oo outside the living body and returned to the living
body.

£ & e Feeder cells

T E R R R I A ER e chim¥e o $13% | Cells used in co-culture to maintain pluripotent

RV RESER LR B

D A bk R ¢ 45

PLER A e (mouse embryonic fibroblasts >

stem cells. For human embryonic stem cell culture,

typical feeder layers include mouse embryonic

MEF ) & % s ni e * ¥ > 3% % ‘w2 ¢ 53§ | fibroblasts (MEFs) or human embryonic fibroblasts
FedL I ok B B e that have been treated to prevent them from
dividing.
ﬁﬁ#—ﬁ% Fermenter
i * (rf S ) e R > EEEEH i | In case of (mammalian) cell lines, the term

‘Jﬂﬁ'é‘gﬁ‘ﬁﬁ*ﬁ }4”’};7@:3@°

fermenter should be understood as bioreactor.

A %

$od¥ - f& (& 5 48) v chDNA A 7| -

Gene
A sequence of DNA that codes for one (or more)

protein(s).
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A FlE A

dmve ph A TR TR A 2 AR 0 W E PR kAP Ay
7 & Ik S ﬁ_; ;\gg s Hw o ﬂ_\:}]%*# =y
L2+ R B AT o A T4 e .
H i A #E wr (transduced cells ) -

Gene transfer

A process to transfer a gene in cells, involving an
expression system contained in a delivery system
known as a vector, which can be of viral, as well as
non-viral origin. After gene transfer, genetically

modified cells are also termed transduced cells.

i'ﬂ'ﬂ“ﬁ ﬁ“ﬁ (GMO)

i
ff?é‘ ﬂxw | GMO 5 fid 5255 RE 254 >
m

0 L LIFAL LR

Genetically modified organism (GMO)

An organism, with the exception of human beings,
in which the genetic material has been altered in a
way that does not occur naturally by mating and/or
natural recombination. For the purpose of this
annex, GMO is intended to cover mutations that are
not occurring because of a natural event but are

generated by human intervention.

X R

MAeFEdeF HALZ ERRME “,%?L;ii?ﬁ

Hapten

A low molecular weight molecule that is not in

B rigd s, ~3 88 - itself antigenic unless conjugated to a ‘carrier’
molecule.
&R Hybridoma

itz & (HR) 2 pimietk > m @
LAY AA BM©T wmir B mie gk g T o

An immortalised cell line that secrete desired
(monoclonal) antibodies and are typically derived

by fusing B-lymphocytes with tumour cells.

¥ p In-vivo

i end PR AT (T AR o Procedures conducted in living organisms.

W R Look-back

AR o (A Documented procedure to trace ATMPs active

?m#@m@*a%ﬁi@
&ﬁé%%’z fihde N A &E w8
Hhpm b AP piﬁMMvaéﬁé%ﬂ
RAANLEZHBSFAAGHFFT LRI LEE

Zv B ARR

substances or products, which may be adversely
affected by the use or incorporation of animal or
human materials either when such materials fail
release tests due to the presence of contaminating
agent or when conditions of concern become

apparent in the source animal or human.

imie 2 (MCB)

2108 g B mtho i F fE L
LS i = R A T A\;Lhﬂlj i

lf,q;l F o v:Lr)a 1w B R p A mre

2o RN
FEIN

Ao g iET
B o

Master cell bank (MCB)

An aliquot of a single pool of cells, which generally
has been prepared from the selected cell clone
under defined conditions, dispensed into multiple
containers and stored under defined conditions. The
MCB is used to derive all working cell banks.
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IATFIRAR
Bt oo e AFHE A o

Master transgenic bank

As above but for transgenic plants or animals.

ipd AL (MVS)
o edpa g Moo

Master virus seed (MVS)

As above, but in relation to viruses.

B e P ATMP B 242782 H
TEREGFE (be ) IEEFE (Bl
FEEst ~ e OB 4 ~ 0L B ks #n
BB ST N MR F A S
ATk~ AT E L) Yt LA R

BE D FHe AHH

Material directly in contact with the ATMP
during manufacture and storage

Non exhaustive example list: Processing containers
(e.g. fermenters, cell culture flasks and plates,
blood bag systems, single use equipment used in
automated manufacturing platforms, beads for
separation techniques, chromatographic column
material), cryo-containers for storage and primary

packaging material.

H-5fh (25 45)
A hH - S AiE e @ ey
7 b -

Monosepsis (axenic)
A single organism in culture, which is not

contaminated with any other.

$ASKRS
o pret B O i - 4 53 B ATMPs
RALES F 2 %0 TP AEEPN 0 - iR

RKEFT R BT AL PR ENE R o

7

=

Multi-product facility

A facility that manufactures, concurrently or in
campaign mode, a range of different ATMPs active
substances and products and within which
equipment train either may or may not be dedicated

to specific substances or products.

T

B - FCDNA - i ¥ Z 247 Mad, -
Bk AT T T gD AT A bR
A BA ~ JLm S0 £ % 30 DNA
‘AT - Bmred o

Plasmid

A plasmid is a piece of DNA usually present in a
bacterial cell as a circular entity separated from the
cell chromosome; it can be modified by molecular
biology techniques, purified out of the bacterial cell

and used to transfer its DNA to another cell.

A N m e
BN AT KIEHE A R o kG T

g gt oo

Primary cell lot
A pool of primary cells minimally expanded to
attain a sufficient number for a limited number of

applications.
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GMP R R :

R 2A & GMP 451 2254 R) > 45 i ATMP R
FEL ATMP £ 52 flid o A5 0 2840351 2 K
# 772 ATMP i end #p pp B (Bldops 3 £ 8 -
PR ) pl > ZERETRTERT I3

& % GMP o Fpt - ATMP %l i3 s ft %9 6
GEMEEUE 2 M GMP k5 0 iR

REHE-RE-BF¥DAEZRLEH

Principles of GMP:

The Annex 2A in conjunction with PIC/S GMP
guidelines and annexes describes the manufacture
of ATMP active substances and ATMP drug
products. However, aspects of these guidelines are
also relevant for early stages in the ATMP
manufacture (e.g. manufacture of viral vectors,
plasmids) where full GMP is not required under
national legislation. As a result, the ATMP
manufacturer should make sure that all relevant
GMP aspects for the manufacturing of those
materials are implemented that ensure process
control and consistency, investigation of anomalies

and control of change.

% Az 84 B

g R FEERL T VA AR
A& o blde o Fugtie Al § W (puffer) 233
LA Al (RET - pHip 7 A~ AR E A2
FER o

Processing aids

Substance used in the manufacture of the active
substance and medicinal product, which may be
present in the finished product e.g. anti-foaming
agents, puffer and media additives (salts, pH
indicators), enzymes not considered under raw

materials

5§ B A &%k (QTPP)

+ww?%w7imw@£’ﬁ EERLE >
RS RN F HE U RS £

KO (ICHQ8R2)

Quality Target Product Profile (QTPP)

A prospective summary of the quality
characteristics of a drug product that ideally will be
achieved to ensure the desired quality, taking into

account safety and efficacy of the drug product.
(ICHQ8R?2)

@lleﬁﬁi“ BA ST R ete R B MR
B = R 2 g Rt (Blde o 4k A - A
LN IR S 1 R S
KARED o S A IR L B

Raw materials

All materials that come in direct contact with the
product during the manufacturing process but are
not necessarily part of the final formulation (e.g.
cryoprotectants, feeder cells, reagents, culture
media, buffers, serum, enzymes, cytokines, and

growth factors).
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RN %\&ﬁt_ﬁ? xR
AFFERNHE THF AR ooy*g_g_ X
ROEfocidzie Rt s ATMP 3L Ao o i o
%#ﬁ.m$wm\5m,ﬁmﬁgkﬁﬁgm
F o GAp R B R AL T A R R A
e A T (B 3 IF) K o

Responsible Person (RP) for blood or tissue
establishment

This term is equivalent to the EU term
“Responsible Person”. The RP is responsible for the
release of the starting material to the ATMP
manufacturer. Blood or tissue establishment: this
term is equivalent to the EU term and for the
purpose of this annex is the facility that is
authorised according to national law to perform
processing (minimal manipulation) of the starting

material of human origin.

W M
£

nﬁ—

ﬂ,;\ﬁ_;ﬁ,‘@ﬁﬁﬂ AR BT R R

LSRG LEE S Y e A —ms;‘?\%; CBE

i

iE

“}L

Scaffold
A support, delivery vehicle or matrix that may

provide structure for or facilitate the migration,

i# o binding or transport of cells and/or bioactive
molecules.

1Y e Somatic cells

slESAAd P2 wie > L2 (278 w% | Cells, other than reproductive (germ line) cells,

tR) dmrz i eh o dpit lmie W L p M (KA R
F) RABAM (kp ¥-BL) SBMEEM
m(j\ﬁf”*’”> SRl me o ¢ AEREYhE 7 e
R igr o RJ/ELAL > NEF ISR LS

vk o

which make up the body of a human or animal.
These cells may be autologous (from the patient),
allogeneic (from another human being) or
xenogeneic (from animals) somatic living cells, that
have been manipulated or altered ex vivo, to be
administered in humans to obtain a therapeutic,

diagnostic or preventive effect.

EF LB R (SPF)
%?ﬁ%iﬁ&@(ﬁW)ﬁ%ﬁﬁ(w%,g

fn*pf/},H»,f <I)’|'{1f”j~/ﬁ‘\ 5&_}7 “\ﬂpr?;"“'%:;%ﬂ)
GERFPERNIRAILLEE - BERRED

B4 2 R RAEE SR R R A
(non-SPF) #4g47F -

Specified pathogen free (SPF)

Animal materials (e.g. chickens, embryos or cell
cultures) used for the production or quality control
of biological medicinal products derived from
groups (e.g. flocks or herds) of animals free from
specified pathogens (SPF). Such flocks or herds are
defined as animals sharing a common environment
and having their own caretakers who have no

contact with non-SPF groups.

AT
-7

ﬁ#&ﬂwﬁﬁﬂéﬁ
F R 4R

ok A

Transgenic
An organism that contains a foreign gene in its
normal genetic component for the expression of

biological pharmaceutical materials.
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Vector
An agent of transmission, which transmits genetic
information from one cell or organism to another,

e.g. plasmids, liposomes, viruses.

R

PR A R o R A AT e Y-
AR H A A Fl2 2 N R i AR 2
URRCESIV IS £ R R & TRy SRS
a2 A o

Viral vector

A vector derived from a virus and modified by
means of molecular biology techniques in a way as
to retain some, but not all, the parental virus genes;
if the genes responsible for virus replication
capacity are deleted, the vector is made

replication-incompetent.

Fd P LA
foRE2 AT 4

Viral Vector replication incompetent / devoid

No ability of the vector to replicate.

FE PHAT R 4 R UR R A

R AR SR o i - s D S
T L p Rl Al g o nd A
Fio R PRk F o o

Viral Vector replication limited / defective /
conditional replication

A constrained ability to replicate where the intent is
for the vector may be to target a particular tissue or
target cell type with a planned integration required

for clinical efficacy of the gene therapy.

1w 2 (WCB)

AR A me B2 e mia%‘rﬁ' L 323 0K
e R ggﬂ » T FE R% T e 5N %,‘;a 1]
T4 AR o

A

Working cell bank (WCB)

A homogeneous pool of cells preferably derived
from a MCB, which are distributed uniformly into a
number of containers, stored in such a way to

ensure stability and intended for use in production.

1R FEAER (WTB)
Bt e AT e B g o

Working transgenic bank (WTB)

As above but for transgenic plants or animals.

1 fepd R (WVS)
Pt kA

Working virus seed (WVS)

As above but in relation to viruses.

L34 B G
§ B Rt b om g o

Zoonosis (zoonotic)

Animal diseases that can be transmitted to humans.
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R 2B A * 4 % Rl #E2 g mehfllid (MANUFACTURE OF

BIOLOGICAL MEDICINAL SUBSTANCES AND
PRODUCTS FOR HUMAN USE)

# % (SCOPE)

WA 2P RPEL 2 5B (25 RFE
R ER) AR Y 23 E AR Y
MWEFIY - BHEETR o T 2 PR
3 z;é’r%’n BERRAYE > Ea KT A
PR EER RSP EE L F L L FR
] | (Advanced Therapy Medicinal Products,
ATMPs) 2 2364 R pL 5 2 # 52§
51 - ATMPs % ¢ z 3t &g 3l p o ATMPs 2

Hitsh 24 GMPHiRI2A < 7 £ 2§40

A 2_ %12\133 °

=

The methods employed in the manufacture of
biological active substances and biological
medicinal products for human use (‘biological
active substances and medicinal products’) are
a critical factor in shaping the appropriate
regulatory control. Biological active
substances and medicinal products can be
defined therefore largely by reference to their
method of manufacture. This annex provides
guidance on the full range of active substances
and medicinal products defined as biological
with the exception of Advanced Therapy
Medicinal Products (“ATMPs”). The ATMPs
are not covered by the present guideline.
Manufacturers of ATMPs should refer to
PIC/S Annex 2A Manufacture of Advanced
Therapy Medicinal Products for Human Use.

Eas 2l I AN T

This annex is divided into two main parts:

a) ANe FEFHIERES iﬁ' Rl %R &2 fE a) Part A contains supplementary guidance on
P BT B ITEEPR 'rhi@“ 2o ;}ﬁ 5l o the manufacture of biological active
substances and medicinal products, from
control over seed lots and cell banks
through to finishing activities and testing.
by B¢ 22 fwn|2 45 hil®Ez &Raie b) Part B contains further guidance on
- Hdpsl e selected types of biological active
substances and medicinal products.
AR e GMP 4312 B & 5] o & i This annex, along with several other annexes

GMP % - #12 av: A R3] o AR

gl S B

of the PIC/S Guide to GMP, provides guidance
which supplements that in Part [ and in Part II
of the Guide. There are two aspects to the
scope of this annex:

a) Wighrb 42 F RS 5 B2
WenpF > A 45l 5 GMP % - 38 o 4
EEE Y- XA dER R R dopr NS I
GMP % — 3%

a) Stage of manufacture - for biological active
substances to the point immediately prior
to their being rendered sterile, the primary
guidance source is Part II. Guidance for the
subsequent manufacturing steps of
biological products are covered in Part 1.

b) 2 & Ul w@ﬁu&xw% X5 d B

fe fATMPs 2. 20 Rl ok &

b) Type of product - this annex provides
guidance on the full range of medicinal
products defined as biological with the
exception of ATMPs.
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These two aspects are shown in Table 1; it
should be noted that this table is illustrative
only and is not meant to describe the precise
scope. It should also be understood that in line
with the corresponding table in Part II of the
Guide, the level of GMP increases in detail
from early to later steps in the manufacture of
biological active substances but GMP
principles should always be adhered to. The
inclusion of some early steps of manufacture
within the scope of this Annex does not imply
that those steps will be routinely subject to
inspection by the authorities.

» Lrdp&ER L hikfr
AP T R ARl

Antibiotics are not defined as biological
medicinal products, however where biological
stages of manufacture occur, guidance in this
Annex may be used.

vl A3 fe R jjg(l""ﬂl 2 ¥ e
dpslim EFRr R 4o AT A P A
da 3 lim AR TR T Aim EAE
R LA R FR)

Guidance for medicinal products derived from
fractionated human blood or plasma is covered
in Annex 14 and for non-transgenic plant
products in Annex 7.

BREERT CHUERT g Y 4
AR b FURL o Bl

ko

In certain cases, other legislation may be
applicable to the starting materials for
biologicals. For example,

(@) * 1F7& 7.2 dedn kleanie &%\;ﬁ’ e > H
FH R R AL BT
*Wﬁ’$W?g%%a,§xi.?
21 mre B 3 A R T — i 4
Fr2 RALERE > f* GMP2 H s Z R
EARE R

(a) Tissue and cells used as starting materials
for medicinal products, donation,
procurement, testing, processing,
preservation, storage and distribution of
human tissues and cells of tissue and cells
may be covered by national legislation.
Such tissues and cells may provide the
active substances for some biological
medicinal product within the scope of this
annex at which point GMP and other
medicinal product legislation requirements

apply.

(b) & #* & % & = & i 17 5 2 Sandede ot
P R RE AT sé'ﬂ'ﬁ'-ﬂ'—
AR T B o R aﬂ\%ﬁ\
REFERRES R R

Z_ B‘ﬂv‘i—ﬁlj’:’_\l'—

(b) Blood or blood components used as
starting materials for medicinal products,
national legislation may provide the
technical requirements for the selection of
donors, collection, testing, processing,
storage, and distribution of human blood
and blood components'.
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Additionally, the manufacture and control of
genetically modified organisms needs to
comply with local and national requirements.
Appropriate containment should be established
and maintained in facilities where any
genetically modified micro-organism is
handled?. Advice should be obtained according
to national legislation in order to establish and
maintain the appropriate Biological Safety
Level. There should be no conflicts with GMP

requirements.
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Table 1. Illustrative guide to manufacturing activities within the scope of Annex 2B.

Type and source of
material

Example Product

Application of this guide to manufacturing steps shown in grey

1. Animal or plant
sources:

Heparins, insulin,
enzymes, proteins,

Collection of plant,
organ, animal material

Cutting, mixing, and

Isolation and

Formulation, Filling

non-transgenic 'fillergen extract, or fluid /or initial processing purification
immunosera
2. Virus or bacteria / Viral or bacterial Est'abhshment & Inactivation when
fermentation / cell vaccines; enzymes METETes ot cil cultu.r © o applicable, isolation Formulation, filling
L ? MCB*, WCB, MVS, fermentation . >
culture proteins WVS and purification
3. Biotechnology Recombinant products, | Establishment & Cell culture and /or Isolation,
fermentation/ cell MAD, allergens, maintenance of MCB* fermentation purification, Formulation, filling
culture’ vaccines and WCB, MSL, WSL modification

4. Animal sources:

Recombinant proteins

Master and working

Collection, cutting,

Isolation, purification

Formulation, filling
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transgenic transgenic bank mixing, and/or initial and modification
Processing
Initial extraction,
5. Plant sources: Recombinant proteins, | Master and working . . s isolation, . .
. . . Growing, harvesting . ; Formulation, filling
Transgenic vaccines, allergens transgenic bank purification,
modification
i i . . Mixing, ai initial Isolati . .
6. Human sources Urine derived Collection of fluid® 1xing, BT soraion e Formulation, filling
enzymes, hormones processing Purification

7. Human sources

Products from cells
and tissue, not
classified as ATMPs

Donation,
procurement and
testing of starting
tissue/cells’

Initial processing,
isolation and
purification, establish
MCB, WCB, primary
cell lot or cell pool

Cell isolation,

culture, purification,

combination with
non-cellular
components

Formulation,
combination, filling

Increasing GMP requirements

See Glossary for explanation of acronyms
3 See section B1 for the extent to which GMP principles apply.

4 See section on ‘Seed lot and cell bank system’ for the extent to which GMP applies.

® For principles of GMP apply, see explanatory text in ‘Scope’.

R B] (PRINCIPLE)

W2 F AP ERFERTHE L FER T
TR ihp W HASEWUEL AF @
FopAE RIS ERSS N REG L
F=24]) mfﬁ## G H LR o

The manufacture of biological active
substances and medicinal products involves
certain specific considerations arising from the
nature of the products and the processes. The
ways in which biological medicinal products
are manufactured, controlled and administered
make some particular precautions necessary.

BRI BB S g g s
BR-REZI R 2 RIELELE
HE A PR R blde g %
B R T %W@im+%°¢ﬁ4#ﬁ@ﬁ
Vu\mﬁﬂy%ﬂﬁ’ﬂL’ A P i
A¢ﬁ?ﬂﬁ{?%mo%u’&ﬁ&%g
2 (QRM) R R4t g Rt FFu £ &

Tok le* *timEer Wi e B g 4w

mmﬁ’lzfﬁ%ﬂﬁﬁﬁﬁuﬁ’vfﬁﬂ

1"'{\/’54‘ Eii{,‘?#rﬁﬁﬁg

ﬁE

Unlike conventional medicinal products,
which are manufactured using chemical and
physical techniques capable of a high degree
of consistency, the manufacture of biological
active substances and medicinal products
involves biological processes and materials,
such as cultivation of cells or extraction from
living organisms. These biological processes
may display inherent variability, so that the
range and nature of by-products may be
variable. As a result, quality risk management
(QRM) principles are particularly important
for this class of materials and should be used
to develop the control strategy across all stages
of manufacture so as to minimise variability
and to reduce the opportunity for
contamination and cross-contamination.
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Since materials and processing conditions used
in cultivation processes are designed to
provide conditions for the growth of specific
cells and microorganisms, this provides
extraneous microbial contaminants the
opportunity to grow. In addition, some
products may be limited in their ability to
withstand a wide range of purification
techniques particularly those designed to
inactivate or remove adventitious viral
contaminants. The design of the processes,
equipment, facilities, utilities, the conditions
of preparation and addition of buffers and
reagents, sampling and training of the
operators are key considerations to minimise
such contamination events.

BAREG MORE (b4 8L BH TR
)%pé,‘f‘m*”‘lfi’j BOFET AR ) BT R
AL e r’bﬁi LEA G - BER
ERAELG AR PR W fa
TR R J“ APV AR - R
[Glde > fadesimre B2 & Ndichp (B
B~ Htdp )]

Specifications related to products (such as
those in Pharmacopoeial monographs, Clinical
Trial Authorisation (CTA), and Marketing
Authorisation (MA)) will dictate whether and
to what stage substances and materials can
have a defined level of bioburden or need to be
sterile. Similarly, manufacturing must be
consistent with other specifications set out in
the CTA or MA (e.g. number of generations
(doublings, passages) between the seed lot or
cell bank).

SR S ﬁ (Blde > &d HBih) 4 5 R
f}',\,/ﬁ",iﬁmﬁ#ﬁxrau,gﬁ_@*ﬂ,(}é\‘x]
”°'$t!15‘1__53 ff% 57:1’4;}‘F]5|?1i,{"’,;;
B d > bldc: [?5:3 ,fgxﬁ_: A2 o
)*%%’*I%\n?%}zﬁﬂ,? |2 R F AR
B x@l’ﬁﬁur_;ﬂﬁ;@,vﬁm L, T
MEFR RN FTALEIR FLaGLE

For biological materials that cannot be
sterilized (e.g. by filtration), processing must
be conducted aseptically to minimise the
introduction of contaminants. Where they
exist, other guidance documents should be
consulted on the validation of specific
manufacturing methods, e.g. virus removal or
inactivation. The application of appropriate
environmental controls and monitoring and,
wherever feasible, in-situ cleaning and
sterilisation systems together with the use of
closed systems can significantly reduce the
risk of accidental contamination and
cross-contamination.

N

R e R L o e
Pt - Bpl g LG A g R e 7
u,—@f@mﬂ%@ﬁ{iwiiﬁ’ﬁ
FRAET gL P RPEE A il
LR FRE R

i

Control usually involves biological analytical
techniques, which typically have a greater
variability than physico-chemical
determinations. A robust manufacturing
process is therefore crucial and in-process
controls take on a particular importance in the
manufacture of biological active substances
and medicinal products.
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Biological medicinal products which
incorporate human tissues or cells must
comply with national requirements for the
coding, processing, preservation, storage and
distribution of human tissues and cells.®
Collection and testing of this material must be
done in accordance with an appropriate quality
system and in accordance with applicable
national requirements’. Furthermore, national
requirements'’ on traceability apply from the
donor (while maintaining donor
confidentiality) through stages applicable at
the Tissue Establishment and then continued
under medicines legislation through to the
institution where the product is used.

AP REEE FRLFRET R R R
;}FI 51 10 1@ ";_‘EJ A H lf?é"’*”’* ?z‘rf’l-%_\&»é—"fﬂ
AR e o R DR e TR T B e

Biological active substances and medicinal
products must comply with the applicable
national guidance on minimising the risk of
transmitting animal spongiform
encephalopathy agents via human and
veterinary medicinal products.

A ¥R

- iy

51 (PART A: GENERAL GUIDANCE )

X & (PERSONNEL)

1. AP hrpless wmﬁlw BT Personnel (including those concerned with
1 AR (¢ FRFF LEFRAST cleaning, rpaintenance or qgality contrql)
45 M Jﬁ ) i f iR % A AR employed in areas where biological active
A I PR 2 P 2 A Sl substances and pr(')ducts'ar.e manufactgreq and
T R S T testefl 'should receive training, and periodic

- AR A retraining, specific to the products
manufactured and to their work, including any
specific security measures to protect product,
personnel and the environment.

2. HAFE M AR EERIREN T The health status of personnel should be taken
BeotTRpr KEA A REFLE - K% into consideration for product safety. Where
BEFRE (BRh) 24X B EERAE S O neges;[sary, perfor:pel en(giaqu in1 prodlzcticcl)n,

Wb g s i gy ey i maintenance, testing and animal care (an

PR L7 W Dich ik s inspections) should be vaccinated with
appropriate specific vaccines and have regular
health checks.

3. AR2ZBERLEBPIERSLITLHAS Any changes in the health status of personnel,
SR LR K,% HA4A%" 21 which could adversely affect th§ quality of the
o X RGEE e+ A EEPE proguctf should predclude wo'rk in the .

P T N T AR roduction area and appropriate records kept.
# é i;mi &0 S LR B& = ,FK groduction of BCG V:cpcinpe and tuberculinp
Xk axg ,EmKﬁ*{f*rOJ_lF&ﬁl;é’ .
' products should be restricted to staff who are
B RIEREE LGS HTHA L3 carefully monitored by regular checks of

Pt e s R F RF RS -

immunological status or chest X-ray. Health
monitoring of staff should be commensurate
with the risk, medical advice should be sought
for personnel involved with hazardous
organisms.
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4, FEFRIARFLAOPERIIE N #3973 | 4. Where required to minimise the opportunity
AR (e g T EH - RS EF R ﬁ for cross-contamination, restrictions on the
B ) FE ] AR G E R movement of all personnel (1nc1ud1ng quality
Pl4e it Hl2 oL F 0 4 R A 9k f%*& or control (QC), maintenance and'cleanlng staff)
Bed s RFI A G B 4 E S gﬁ#,, % should be controlled on the basis of QRM
principles. In general, personnel should not
BEARL IR ’—3’* Fod Rt ARG pass from areas where exposure to live
FRWORE Aok TARRZEL ﬂi: Al micro-organisms, genetically modified
AAEHHEEANETL R EERA - organisms, toxins or animals to areas where
other products, inactivated products or
different organisms are handled. If such
passage is unavoidable, the contamination
control measures should be based on QRM
principles.
B 5 ®we k% (PREMISES AND EQUIPMENT )
5. WL E#IRvEL - e R ELT A |5 Aspartof the control strategy, the degree of
FeRE %A kb e BB A2 ;.—‘Q 5 2% environmental control of particulate and
35 /Hrmlﬂ Bt b5 A S RE ? #]o »EE| micrqbial contamination of the produs:tion
FEGRPEE P FASA RS A SR pr;n}tlses sl?o;lld be:i z.ldtapteciv to t}llledactw; t
. substance, intermediate or finished produc
A% gT A K? LR L2 RS E R and the production step, bearing in mind the
o A e w TR R ? RiEAT Mr' = potential level of contamination of the starting
A p (7o A G B B F K materials and the risks to the product. The
FlCRE AE) Lo iR D E e environmental monitoring programme should
be supplemented by the inclusion of methods
to detect the presence of specific
microorganisms (i.e. host organism, yeasts,
moulds, anaerobes, etc) where indicated by the
QRM process.
6. WEHEETERY WARERE S BRBEX 6. Manufacturing and storage facilities, processes

PO ARER N RF L o G b
frfme g R Y SAT R REH
¥ pipgeidnesg iy
PHAEFARPASAS EBEVITESR
BB (blde i R~ 12 2 A E R -
FAZ G B ) e LA ARHE FIH
Woo& AR R LR PR R R
B
FAIE SR SR G E IR AR P
IR RS L) B E R S O A

B o ¥ ERETRE A B R S AR

and environmental classifications should be
designed to prevent the extraneous
contamination of products. Prevention of
contamination is more appropriate than
detection and removal, although contamination
is likely to become evident during processes
such as fermentation and cell culture. Where
processes are not closed and there is therefore
exposure of the product to the immediate room
environment (e.g. during additions of
supplements, media, buffers, gasses,) control
measures should be put in place, including
engineering and environmental controls on the
basis of QRM principles. These QRM
principles should take into account the
principles and guidance from the appropriate
sections of Annex 1'' when selecting
environmental classification cascades and
associated controls.
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T Although the title of Annex 1 refers to the manufacture of
sterile medicinal products it is not the intention to force the
manufacture of sterile product at a stage when a low
bioburden is appropriate and authorised. Its use is because it is
the PIC/S GMP source of guidance on all of the classified
manufacturing areas including the lower grades D and C.

/%@If'—l":‘m”é’f@lé’* ‘g-F’# 4 ?F °§li§})’;ﬁ}§[lr’i’_
FEHMAERTEAAF (L E 2P
E%3:84)-

7. Dedicated production areas should be used for
the handling of live cells. Dedicated
production area should be used for the
manufacture of pathogenic organisms (i.e.
Biosafety level 3 or 4).

FETHAERD(FFEFITHE DA N
MupEF) 3R "’jﬂ'%@ - {Fﬁ R EFL
LR e SR B A B
R T A AT R

8. Manufacture in a multi-product facility may be
acceptable where the following, or equivalent
(as appropriate to the product types involved)
considerations and measures are part of an
effective control strategy to prevent
cross-contamination:

@ RS <] e ] BALE S
il 7Pj\}l"5)§rm&§4§f#f}’}7 Egas ( )4 >
;’t('}fﬁt’i‘ TP FAE S JHL B
SRR ) o

(a) Knowledge of key characteristics of all
cells, organisms and any adventitious
agents (e.g. pathogenicity, detectability,
persistence, susceptibility to inactivation)
within the same facility.

O FIEFFL] RTRALTFE
WROER S ARFRFIRGSHE T R
ﬁAFE’EE‘?]F?‘[— T %—i'ﬂﬂ—# J& B Ao
FEI TG -

(b) Where production is characterised by
multiple small batches from different
starting materials, factors such as the
health status of donors and the risk of total
loss of product should be taken into
account when considering the acceptance
of concurrent working during development
of the control strategy.

(c) &d @b’ﬁr’ﬁ o
' 2 pldep Bk s 1 ﬁi#ﬂ; 5

HL R F G A
=
Brie 3 i~ ZEAP B PR 3B

(c) Live organisms and spores are prevented
from entering non-related areas or
equipment by addressing all potential
routes of cross-contamination and utilizing
single use components and engineering
measures such as closed systems.

d) s gRdde 3225 $08% 7 %
éj' )| ’ v
2

(d) Control measures to remove the organisms
and spores before the subsequent
manufacture of other products, these
control measures should also take the
heating, ventilation and air conditioning
(HVAC) system into account. Cleaning and
decontamination for the organisms and
spores should be validated.
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(e) &4 lsd 2 jicd ¥ > F ks A F
ég—l‘ L_}iﬁlleﬁi?é pﬂslé?%ﬂ*’ 7
AR Y o Bl e
R é»\,g,,r{rri%\f"‘f:_,ﬂ EN AP
Hed 32 /A Y3 FEE O B
ARRp e RETRRA (Moo F
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(e) Environmental monitoring, specific for the
micro-organism being manufactured,
where the micro-organisms are capable of
persistence in the manufacturing
environment and where methods are
available, is conducted in adjacent areas
during manufacture and after completion
of cleaning and decontamination. Attention
should also be given to risks arising with
use of certain monitoring equipment (e.g.
airborne particle monitoring) in areas
handling live and/or spore forming
organisms.

(ﬂ@ﬁ%?ﬁﬁ
Fﬁﬁ‘?

\\'It

(F) Products, equipment, ancillary equipment
(e.g. for calibration and validation) and
disposable items are only moved within
and removed from such areas in a manner
that prevents contamination of other areas,
other products and different product stages
(e.g. prevent contamination of inactivated
or toxoided products with non-inactivated
products).

(Q) AP E 7 3 Hid o

(g) Campaign based manufacturing.

9. #EE (Z&) HFIT2, L% X GenT R
DSR2 TR T
del AP ERL FE T R PR AR -
%Y Hu g g & s Ems g
RN S S F St P

ﬁ?lﬁiﬁiﬁW%%E‘ﬂwﬁi‘%

FegRddl s kB3t karid] .z b

4 T T m[ﬁiﬂ——» /%‘/?ﬁi/i °

9. For finishing (secondary) operations'?, the
need for dedicated facilities will depend on
consideration of the above together with
additional considerations such as the specific
needs of the biological medicinal product and
on the characteristics of other products,
including any non-biological products, in the
same facility. Other control measures for
finishing operations may include the need for
specific addition sequences, mixing speeds,
time and temperature controls, limits on
exposure to light and containment and
cleaning procedures in the event of spillages.

g Af - A A K

12 Formulation, filling and packaging

10. T &R A (T HRE S

10. The measures and procedures necessary for

b SR = gk }_ ) 3 FE A 55T e containment (i.e. for environment and operator
oo safety) should not conflict with those for
product quality.
11, 7§ 28 A G R -2 @ 23 %% > | 11, Air handling units should be designed,
DRSS I EE S yc. F'% 2R R B AR constructed and maintained to minimise the
RIEBE o mr  HJHERET LS risk of cross-contamination between different

He %»rg&%gw@m
=x i i (single pass) 1%

ff&“’ﬂé_?’e”*ﬁ

/, w.; °

manufacturing areas and may need to be
specific for an area. Consideration, based on
QRM principles, should be given to the use of
single pass air systems.
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12. ¥ 3k iv e Sﬁé; o B PR TRE 12. Positive pressure areas should be used to
0 SRR F]D R R BT process sterile products but negative pressure
B fRATESL G B HEh 2 P in specific areas at the point of exposure of
(] 4e - A H) E FAL €7 f R pathogens is acceptable for containment

WAT 2R R B i $ s reasons. Where negative pressure areas or

D L S safety cabinets are used for aseptic processing

JRIRE R AT %] SLEES PRES of materials with particular risks (e.g.

Er R YRR Ly FRAE - pathogens), they should be surrounded by a
positive pressure clean zone of appropriate
grade. These pressure cascades should be
clearly defined and continuously monitored
with appropriate alarm settings.

13, BE 3 RS e 2 e J2 97 * gk & 0 ¢ | 13, Equipment used during handling of live

FH BRI E 0 RR

HERF G e

A AT AE P

organisms and cells, including those for
sampling, should be designed to prevent any
contamination during processing.

14.

- BFH D RERT D PRI LR
H i«f"«f" # (biological agents ) i » B $& ¢

ak
1B o

14.

Primary containment'® should be designed and
periodically tested to ensure the prevention of
escape of biological agents into the immediate
working environment.

321 GMP 451 iFi f 2 I

3See

main GMP Glossary on ‘Containment’.

15.

T ke TR 'F/?J—?E’r}'ﬁ"

7 F
I (TR R hde hEEREF B

15.

The use of 'clean in place' and ‘steam in place’
(‘sterilisation in place’) systems should be

S Nl RSN e R used where possible. Valves on fermentation
vessels should be completely steam
sterilisable.

16, Z 8 F viaBRaa-kE s R¥d g | 16. Air vent filters should be hydrophobic and

* & bEve s TR QRM B B] o % validated for their scheduled life span with

iE PP YR R AR 7 AR integrity testing at appropriate intervals based
on appropriate QRM principles.

17 R G PRI RBPEXPH TG 2 17. Drainage systems must be designed so that

PArR 2 54 MR F AR ERTIE
MoMﬁﬁﬁg%;<’&%ﬁ@$%;i

3 *?ﬁ%m&%’%4_§?ﬁ4m
Ké} /}E\‘ ’31 o

effluents can be effectively neutralised or
decontaminated to minimise the risk of
cross-contamination. Local regulation must be
complied with to minimise the risk of
contamination of the external environment
according to the risk associated with the
biohazardous nature of waste materials.

18.

d 34 5 A S B Ar e B M 4p M/ B 4
&ié@ﬂﬂ’%u§Méﬁio&wﬁF
s Hover o Gl S Bde o A%
ER IR ’f%lxg sl [ o g Rt

AN T:f' t“—i é_ ?v ¢ o

W
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18.

Due to the variability of biological products or
manufacturing processes, relevant/critical raw
materials (such as culture media and buffers)
have to be measured or weighed during the
production process. In these cases, small
stocks of these raw materials may be kept in
the production area for a specified duration
based on defined criteria such as for the
duration of manufacture of the batch or of the
campaign.

# 4 (ANIMALS)

207




19. Rt P fEpt K@l 4 2 19. A wide range of animal species are used in the

o B E T USRS BRELDR IR manufacture of a number of biological

3 medicinal products. These can be divided into

2 broad types of sources:
@) ‘}f« eEs e HRE L Dldod AR %‘f Ng (@) Live groups, herds, flocks: examples
pw (B3 )4t R G b AL A include polio vaccine (monkeys),
F (5~ HEELE ) EaR () i(rﬁlmunosira to sndake Veglorﬁs and te(tanu;
. L] — orses, sheep and goats), allergens (cats),
Z:J‘ rEE (4 " PREAR) RAR rabies vaccine (rabbits, mice and
A (LE 2 ) ° hamsters), transgenic products (goats,
cattle).

(b) bt ¥aic ez kp in &r% FHE R (b) Animal materials derived post-mortem and
fRd e RO F btk p B E from establishments such as abattoirs:
BHhim (L) mﬁ#—,% v it A8 examples include, abattoir sources for
ek o enzymes, anticoagulants and hormones
ks (sheep and pigs).

Btk e TR AR LT ¢ - AL e In addition, animals may also be used in

T bldeo BRI AR AR R bl quality qoptrol either.in generic assays, €.g.

oo AREAEY CFR)SBRE (L3 ) pyrogenicity, or speglﬁc potency assays, e.g.

A (RE) pertussis vaccine (mice), pyrogenicity

(rabbits), BCG vaccine (guinea-pigs).
20. 20. In addition to compliance with TSE

“,%’J & TSE ;230 H i @ E M e %k
TR (ABELBRp P RAR) &Y
d - BEHEFHOEEREI;ES LE R T F
el R AT EPERY B RS
R KRB P /AN S F 2 B T Dl
Mo BREFHEH P h oom Y BEE T
FE R HAEg R g [
(Bl ~ TP Rpdaokih &
SRR ISR 2MERREY ) ﬁﬂ#—”«t’ & R b
et o B RARE o W ATt e
#* N EH e KAz N Rz 4
PR ENE Y B2 R
Ao TBARERT R EIERA - TS
Po(hew g% ) 2§ 3R &R BIRE S Y
FEZ BiT— KSR o 12 R s 47/
TR B Fe @ 4 SRR nint HEF P
bl gL, I.E' ¥ l/ﬁ—”‘i?"’il_f_ﬁﬁv,ﬁ l{t?l‘ “‘i
i PG E Y B “,45 °

regulations, other adventitious agents that are
of concern (zoonotic diseases, diseases of
source animals) should be monitored by an
ongoing health programme and recorded.
Specialist advice should be obtained in
establishing such programmes. Instances of
ill-health occurring in the source/donor
animals should be investigated with respect to
their suitability and the suitability of in-contact
animals for continued use (in manufacture, as
sources of starting and raw materials, in
quality control and safety testing), the
decisions must be documented. A look-back
procedure should be in place which informs
the decision making process on the continued
suitability of the biological active substance or
medicinal product in which the animal sourced
starting or raw materials have been used or
incorporated. This decision-making process
may include the re-testing of retained samples
from previous collections from the same donor
animal (where applicable) to establish the last
negative donation. The withdrawal period of
therapeutic agents used to treat source/donor
animals must be documented and used to
determine the removal of those animals from
the programme for defined periods.
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21, BEBIEP O TR R IRE P/ S 21. Particular care should be taken to prevent and
R 4 R Ry LRSS AR L monitor infections in the source / donor
AN I js_. BARE B4R ~ 2 animz}ls. Meqs'u'res should includg the '
Fehd e B b By BHE RS FEL sourcglg, failh‘?es, hugbandry, btloslemflrblt}éd
e o 4 a SLan H ot f2 4 rocedures, testing regimes, control of beddin
ST R RGN - A - fﬁ# End feed materialf. T}%is is of special relevancég
sl (blde o BB i 7 3040 ) 2 PR 3005 to specified pathogen free animals where
BREEE R Bk pharmacopoeial monograph requirements must

be met. Housing and health monitoring should
be defined for other categories of animals (e.g.
healthy flocks or herds).

22, ¥R FEad o8 ad 50 p Rk | 22. For products manufactured from transgenic
B A A 2 AT R BE 4 animals, traceability should be maintained in
iR e the creation of such animals from the source

animals.

23, # PE P iz $5 RE PR R& 23. Note should be taken of national requirements
Fo BENAR AP AP EEE L 4 on the protection of animals used for scientific
AYTEFT b 2 PR R 0 R A purpose.s“. Housing for animals }lsed ig
AREFHIHIFH - production and control of biological active
. substances and medicinal products should be

separated from production and control areas.

24, H#H¥»72 pad o 2R R g 412 | 24, For different animal species, key criteria
Bt~ Bmd P 2ekks o fE‘.;_LE Jfg,;_ BF 83 should be defined, monitored, and recorded.
Bodr chE S R E B GER RN These may include age, weight and health

status of the animals.

25, Bog s A B S FE A Tk 0 S A 3| 25, Animals, biological agents, and tests carried

Bl kLo 0 RR R 0 T2 A
HFoC gEuaE g o

out should be the subject of an identification
system to prevent any risk of confusion and to
control all identified hazards.

v g iF (DOCUMENTATION)

26. Asdep B RV A F RRHE KR AR - 26. Starting and raw materials may need
il Bg S E e S gt e ,L ) ad‘di‘tione}l dpcumentatipn on the source,
LFE B E B HRE > b b H et B origin, distribution chain, methpd of
SRR manufa(;ture, and controls apphed,‘ to assure an

' appropriate level of control including their
microbiological quality.

27, B8 2 ST a2 R gu ke A 27. Some product types may require specific

BT il > £ 2§ me o definition of what materials constitutes a

batch, particularly cells.
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28.
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r'r'm% sz p Hp {8 30 E: ‘j”‘/‘\«ﬁf?ﬁ 3 li'J

Blde o o IR fe it dmie o BAF RIL Y aE
A F e R R o o A i d_é%‘-h.%?ileﬁﬁ
FRdcdhetr gt * pFoy A7 g it & R

BRE D RUF B2 E o Pl B R
S

28.

Where human cell or tissue donors are used,
full traceability is required from starting and
raw materials, including all substances coming
into contact with the cells or tissues through to
confirmation of the receipt of the products at
the point of use whilst maintaining the privacy
of individuals and confidentiality of health
related information'>. Traceability records
must be retained for 30 years after the expiry
date of the medicinal product. Particular care
should be taken to maintain the traceability of
products for special use cases, such as
donor-matched cells. National requirements'®
in regards to traceability requirements and
notification of serious adverse reactions and
events apply to blood components when they
are used as starting or raw materials in the
manufacturing process of medicinal products.

4 2 (PRODUCTION)

29. d F L AL Ry Wm"] p #FB M & | 29. Given the variability inherent in many
g b A S TR HA S S biological active substances and medicinal
FE A UL %0 0 1 f‘é} e AR AR T products, steps to increase process robustness
& iﬁ“ MRS R R T G4 4 thereb}{ reducing process Varlablh.ty and
PR enhancing reprodu01b1.hty at the different
B stages of the product lifecycle such as process
design should be reassessed during Product
Quality Reviews.
30. o M A GEE v A A Rm 2k kiEse | 30. Since cultivation conditions, media and

A et o WA and £ Fp o £ A
Aty afk i A d Rt o ke
WILR  UFE L G ARSI B bk 2R
Wenf FESAM A B A N E A s
PRI B o H L AP
B2z hpweromanEL B kL7
oo Btk 2 A B AR K e e LR R
R ALY BT R T2 BREEE RT
hﬂ‘j%ﬁhj o

reagents are designed to promote the growth of
cells or microbial organisms, typically in an
axenic state, particular attention should be paid
in the control strategy to ensure there are
robust steps that prevent or minimise the
occurrence of unwanted bioburden and
associated metabolites and endotoxins. For
medicinal products from cells and tissues
where production batches are frequently small
the risk of cross-contamination between cell
preparations from different donors with
various health status should be controlled
under defined procedures and requirements.

Ax}53% 27 Bl (STARTING AND RAW MATERIALS)
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31. A feAzdnd 3 Bl (B0 4 ik & - 4 | 31. The source, origin and suitability of biological
ESEEEANEF (INEE S N # starting and raw materials (e.g.

% mreE 4k q ) 2 kiR~ fER crygpro;ec;}ants, feeder cells, reagentsl,(‘culture

g v L E media, buffers, serum, enzymes, cytokines,
;i ’ ; :1:%? [F: i d_;g ° % *; 52 *ffi f e growth factors) should be clearly defined.
o Where the necessary tests take a long time, it

VS x% P E G A PT Rl : B H s may be permissible to process starting

Eay ST {ag) SUTIRNY 5 6 B ol ﬁ'* g g materials before the results of the tests are

R %’r Jk. “é% BRI T A R o B3E R available, the risk of using a potentially failed

Ry o R¥AEGRIZEREORLE material and its potential impact on other

B0 A UEE AT o 9 Asdide gl batches should be clearly understood and

BE L ES P RSE Rl BB assessed under the pri'nciples of QRM. In such

T AR - SMEHPI8 A b - Mend R cases, ‘release of a'ﬁmshed product is

- e 45l condltlongl on gatlsfgctory results .Of these

FHIIE- Hdps tests. The identification of all starting
materials should be in compliance with the
requirements appropriate to its stage of
manufacture. For biological medicinal
products further guidance can be found in Part
I and Annex 8 and for biological active
substances in Part I1.

32, AP B R A FERMAGBEHT S L 32. The risk of contamination of starting and raw
2R Y o R GE A LT ;f*—\g | £ % F 4 materials during their passage along the supply
TSE- % 8/ i % # & & S ch 4 1 5] chain mpst be assessed, With particular.

oo BF MR A AAE IR IR E AT TR emphasis on TSE. Materials that come into
direct contact with manufacturing equipment
*E—ﬁaé_ﬂ"\ T /’g”ﬁ‘f' v IEF ML g e or the d i i i
product (such as media used in media
fill experiments and lubricants that may
contact the product) must also be taken into
account.
33. 2%Hi 4 p RSP E > H B ¥ 5 | 33, Given that the risks from the introduction of

BARDE L i F o REA S
B e 2 2 R R S bR E B
L L S N A
¢ 7 PRPIEIS] e A B R eh g
Fap>» g f ATy & g 40 2
KRS sx—,ﬁxﬁ{‘,é\mmé 3«% D A che B
Pe o TR RS GET A LD T RRT oy
2B AR A ERE o e B }Ey#,l%_g;"
PR 32 F 1K vE Iede I dF f e g TR
TURP 0 E o

contamination and the consequences to the
finished product is the same irrespective of the
stage of manufacture, establishment of a
control strategy to protect the product and the
preparation of solutions, buffers and other
additions should be based on the principles
and guidance contained in the appropriate
sections of Annex 1. The controls required for
the quality of starting and raw materials and
on the aseptic manufacturing process, assume
greater importance particularly for products, in
respect of which final sterilisation is not
possible. Where a CTA or MA provides for an
allowable type and level of bioburden, for
example at active substance stage, the control
strategy should address the means by which
this is maintained within the specified limits.
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34, FAAF 2 RALRS S AP AP * | 34, Where sterilisation of starting and raw
BEIDE o F LB P A B R E materials is required, it should be carried out
oL TR W E S (e 155 R where possiblg by heat. Where necessary,
) o other appropriate methods may also be used

’ ‘ for inactivation of biological materials (e.g.
irradiation and filtration).

35, BUEEE .’; & mre T i #B M2 f g 35. Reduction in bioburden associated with
Fovan g as ﬁp @llgr @ Hu # procurement of living tissues and cells may
%o Gldoo Fd E oo BRI éu s e B OpE req'lti're ‘Fhe use olf other rrfleasur‘es such as .

¥ R BT 2 g 2k EA 2 antibiotics at early manutacturing stages. lhis
:_: Ii ﬁ;&_ﬂ i S Etm%i}ii&i Fi%; i should be avoided, but where it is necessary
S P T their use should be justified, they should be
removed from the manufacturing process at
the stage specified in the CTA or MA.
36. #* 34 e ge s okl i A _E'fj% B 36. The donation, procurement and testing of

o JATRE B2 RRBE TR R LR
Foo 185 4 P F Az AU 2 A Wi e
o e Ar BV 2 M B W
e ANHUR L FROST AL 2§
ALEE WERMEEH2 w2 BRE

s @%f@ﬁ%%ﬁﬂ’% &*iﬁi
o E AT R A RSB

human tissues and cells used as starting
materials for biological medicinal products
should be in accordance with national law
requirements.!” Traceability for human tissues
and cells used as starting materials for
biological medicinal products should be
maintained from the donor to the batch of a
finished medicinal product. Appropriate
arrangements should be made between the
manufacturer and the supplier of tissues and
cells regarding the transfer of health donor
information that may become available after
the supply of the starting material and which
may have an impact on the quality or safety of
the medicinal product manufactured
therefrom.

(@) H&E ~ W EpE s & & RRAX
FHlen o BB T B4 B R
—‘—?ﬁﬁf&gmi'&%ﬁ/i ’ —}i,@'?ﬁf‘\'&r&
AL BT E e A A FEIRZL o

(@) Their procurement, donation and testing is
regulated in some countries'®. Such supply
sites must hold appropriate approvals from
the national competent authority(ies) which
should be verified as part of starting
material supplier management.

OFE

LI U Y
P

SFEE 22 A E PR TIRE -
B ? 2F b2 AR 22 BT
R R ] foE LA AR o

(b) Where such human cells or tissues are
imported, they must meet equivalent
national standards of quality and safety'®.
The traceability and serious adverse
reaction and serious adverse event
notification requirements may be set out in
national legislation®”.

(€) Fiv g - LR Mg L
[ER 2P FR2Ade R iR ™ ihims

(c) There may be some instances where
processing of cells and tissues used as
starting materials for biological medicinal
products will be conducted at tissue
establishments?!
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(d) ‘mswer bmie & HIE T & SR 2w o
£ IR PR E R (RP)
RN PRSI S A f gk (R ?
Flod BB AL AT B e
RS R BREGESOUE R
TR R R ié : Fcfmﬁ‘*’ ek
Loy f T ﬁ%ﬁ#z? e
%7wma¢hQHW$ﬂém R
#F,»%a » MAfE B e d % ﬁikt&f#é Jng A
RAciiz B wie cha R 54 0 B

YERE B SRg R e

N

i R

(d) Tissue and cells are released by the
Responsible Person (RP) in the tissue
establishment before shipment to the
medicinal product manufacturer, after
which normal medicinal product starting
material controls apply. The test results of
all tissues / cells supplied by the tissue
establishment should be available to the
manufacturer of the medicinal product.
Such information must be used to make
appropriate material segregation and
storage decisions. In cases where
manufacturing must be initiated prior to
receiving test results from the tissue
establishment, tissue and cells may be
shipped to the medicinal product
manufacturer provided controls are in
place to prevent cross-contamination with
tissue and cells that have been released by
the RP in the tissue establishment.

28 SEERER "@l B9t %GR
@ﬁ%é Wm*mw&ﬁu?m
ﬂ%gﬂﬁ@ﬁﬁﬁ%AGumﬁﬁﬁﬁ%

B RN E L= ﬂﬂi

(€)

(e) The transport of human tissues and cells to
the manufacturing site must be controlled
by a written agreement between the
responsible parties. The manufacturing
sites should have documentary evidence of
adherence to the specified storage and
transport conditions.

(f) ‘e tmre @@?] FlEEHFr o & Ed §
54
v

(f) Continuation of traceability requirements

FEI2RE SEEI I A SRRV ? ] o s started at tissue establishments through to
B0t % SRR GE T 8 3‘3@?] i e the ref:ipice.nt(s), and Vi'CG versa, including
o R materials in contact with the cells or
5 tissues, should be maintained.
Q) & EF > (blde > B Foo F A (9) A technical agreement should be in place

ALK ‘i‘r‘ WEEGF) > F”l@,. ]

between the responsible parties (e.g.

B Z*EFT% %29 R ae :F‘ BF AR manufacturers, tissue esta‘plishment,
gL ( AP) AR 2SR iE o Sponsors, MA Holder) which defines the
tasks of each party, including the RP and
Authorised Person.
37. (...) » 37. (...)*
38. § ARHAH «’f” wmie 3> H 2 iEAE ¢ (T 5 4& | 38. Where human or animal cells are used in the
% e P o> KmEF F o~ PR §i;] g ik manufacturing process as feeder cells,

@xw%,@gﬁﬁg%w’éz%@mﬁ,

B R A M Inre 2 F H) o

appropriate controls over the sourcing, testing,
transport and storage should be in place®,
including control of compliance with national
requirements for human cells.

fde 22 e B % 3v (SEED LOT AND CELL BANK SYSTEM)
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39. Z L EAPEARENARET N 39. In order to prevent the unwanted drift of
URAZRAOBFTES > d 2 FEP properties which might ensue from repeated
WA & dr N BV PA B s e e gE e subcultgres or rpultiple gener‘at‘ions, the
2 A B REE A s A A i A6 production of blolpglcal medwmgl substances

P o e and products obtained by microbial culture,
FeodfEpE AP /AL mie R (T cell culture or propagation in embryos and
R kG A ; popas v

’ ‘ animals should be based on a system of master
and working virus seed lots and/or cell banks.

40, fEFmrz B 4 P R Ee L% F 52 F | 40. The number of generations (doublings,

o Rl (R AP ) BETRE passages) between the seed lot or cell bank,

SEELFT A L FT - R o the biological active substance and the
finished product should be consistent with
specifications in the CTA or MA.

41, FL A &2 G F - 384 > a4 & | 41 As part of product lifecycle management,

e R F R AR N TR NauE e Ap establishment of seed lots and cell banks,
Bl dHOGMP i THRE ZREIEL including master and working generations,
IR R RIEs: TR S PRIy SV shoul‘d‘ be perfgrmed under appropriate GMP
HAJLA R o fad 2 B8 st Pl condlthns. This should 1nclqde an

lled environment to

, 7 8 2 S, 3o appropriately controlle
Fo2@8FRFaipr w2 @FFd F protect the seed lot and the cell bank and the
AR W e g Rk g (B e f personnel handling it. During the
F e R e 5k ) o HtE 2 fE R establishment of the seed lot and cell bank, no
e B A A 2w it P GMP R RBI ¥ other living or infectious material (e.g. virus,
AT A o HFAtaE A e B2 cell lines or cell strains) should be handled

(pre-master bank ) e 4 FEE o e & F 2 simultaneously in the same area or by the

B A TR e A ENE s R 2 same persons. For all stages prior to the

o e dn B et BT 0 p B R E estabhs.hment‘of j[he master seed or cell baqk

o E i pRFAL B sA R - generation, principles of GMP may be applied.

AFIRFHARE 21 (blde o 245 Rk For all pre-master bank stages, documentation

A LR ety B o AR should be available to support traceability. All

Wt B BmaR L issues related to components used during the
development with potential impact on product
safety (e.g. reagents of biological origin) from
initial sourcing and genetic development
should be documented. For vaccines the
requirements of pharmacopoeial monographs
will apply**.

42, hiz:iwie R (Fwie B2 A a2 | 42, Following the establishment of master and

1EfER L R AR R E AR -
G372 ¢ FHE A A oo Bty 2R
R HEFR PRE AR 5H2 AP
gl B2 - RS - H RS
2o i mie B2 X PR R
(recovery) fngdp etz it > @ ¥
R FEARRGT L S N R kAR o

working cell banks and master and working
seed lots, quarantine and release procedures
should be followed. This should include
adequate characterization and testing for
contaminants. Their on-going suitability for
use should be further demonstrated by the
consistency of the characteristics and quality
of the successive batches of product. Evidence
of the stability and recovery of the seeds and
banks should be documented and records
should be kept in a manner permitting trend
evaluation.
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43, B BRI 5 ANt R 2 bR 43. Seed lots and cell banks should be stored and
BB N 3 gt (e used in such a way as to minimize the risks of
e L_? BR B 2§ % e ) e FE conFarr}inaFion (e. g stored in the vapour phase
" ﬁ AAFREAREC G R }?5 Fy of lquld nltroger} in sealedh contalqers) or
18 % /E‘ % 2 R e X e alteration. Ensuring compliance with measures
o e - N & for the storage of different seeds and/or cells in
FENBA AR > P RRF R the same area or equipment should prevent

mix-up and take into account the infectious
nature of the materials to prevent cross
contamination.

44, (...) P g 44, (..)%

45. ?;:;’5 FEEBRS B Fi B o o ¥ i%FF | 45, Storage containers should be sealed, clearly
i F g jg )@ FH R EFE o R labelled and kept at an appropriate
B ek £0 o do@ ¥ i F LT R temperature. A stock inventory must be kept.
Hox o @ﬁ = AI; UiE B B B e 1 2 R The gtorage temperature should be ?ecc.)rded
ISP Wi cgntmuously and, vyhere used,‘ th; liquid

' nitrogen level monitored. Deviation from set
limits and corrective and preventive action
taken should be recorded.

46, BB 3 A HTT E-H Bt oenp gEE 46. It is desirable to split stocks and to store the
B R 2N A R YRR T §x Moo By split stocks at different locations so as to
%3 Bend FUBHR B R T iR minimize the risks of total loss. The controls at

such locations should provide the assurances
outlined in the preceding paragraphs.

A7, 3R G &FenRE 5 8 JR i5 2 > ik 4p e | 47, The storage and handling conditions for stocks
%EE PR T E T e - R B should be managed according to the same

mie BH Lk e A5 0 B3R E R B procedures and parameters. Once containers

j v R G o are removed from the seed lot / cell bank
management system, the containers should not
be returned to stock.

iT¥ R B (OPERATING PRINCIPLES)

48. R FRETH LT RHEX A ESE % > | 48. Change management should, on a periodic
M E bk: Yo B & 30 It ( &4 basis, take into account the effects, including
ﬁ%ﬂﬁ) N é'?rs AR o cumulative effects of changes (e.g. to the

process) on the quality, safety and efficacy of
the finished product.

49. B 4ok it (H4z) S8 AP EA R &FF | 49. Critical operational (process) parameters, or
72 H gi.g] ISE'S 'S4 S2RVE- e,q N S e other input parameters which affect product

RSNV E SN EL gl RS ) R S

quality, need to be identified, validated,
documented and be shown to be maintained
within requirements.
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50. FEEFRENT AR m? 1% > A | 50, A control strategy for the entry of articles and
R ERR R AR BT T materials into production areas should be
R EOF SRR 4 /i % o /i/@i;k 1T based on QRM principles. For aseptic
PP B RS AT 2 S & EF processes, heat stable articles and materials

B A FLER ERCONIE ¥ entering a clean area or clean/contained area
R ok ’i il > * should preferably do so through a
T e e Bgd L 3 4 a4 double-ended autoclave or oven. Heat labile
Fgr RELFHER *"‘*’i j ke B articles and materials should enter through an
FIALR o Badct 2t ane KK i fe £ air lock with interlocked doors where they are
BMFAEFZIFEEKD T a5d FHZ subject to effective surface sanitisation
AR PR R R EP gja 5 P37 procedures. SterilisaFion of articles anq
ERF S R R E N R SR materials elsewhere is acceptable provided that
& e they are multiple wrappings, as appropriate to
' the number of stages of entry to the clean area,
and enter through an airlock with the
appropriate surface sanitisation precautions.

5. %4z T’L%’E 4 LT REHEP & 23 | 51. The growth promoting properties of culture
”y;&fﬂr BoTVIARE A Ek }@ R R media should be demonstrated to be suitable
LR BT %\ N RS SR SEE for its i'n.tend.ed use. If p‘ossible,. rp@dia should
b 17 b s IFEREH P R T A Y B be SteI‘II.lZCd in situ. In-line sterlhz.mg ﬁlters

for routine addition of gases, media, acids or
Fﬂﬁ/@ L alkalis, anti-foaming agents etc. to fermenters
should be used where possible.

52. g «Jrf' o~ EEREH G H s R U E 52. Addition of materials or cultures to fermenters
28 Bi? }@ WIEE iz e T HE > up and other vessels and sampling should be
T A "*i = ’T b KRB R R AR R carrit?q out under carefully cqntrqlled
SR D conditions to prevent contamination. Care

should be taken to ensure that vessels are
correctly connected when addition or sampling
takes place.

53. Ru4 ZiEAE (GldofE ﬁ;) R /;1 S 53. Continuous monitoring of some production
S S/ S I RE o FR * id %3“ 8 processes (e.g. fermentation) may be
%7 Nl g ,@*3; EJJ e ,ﬁ R ) necessary; such data shoqld form part ofthe
24 AT R batch record. Where continuous culture is

- used, special consideration should be given to
the quality control requirements arising from
this type of production method.

54, A Fedpo 2R AV gy Ik g 35 > F]pt | 54, Centrifugation and blending of products can
3| iﬂ LETEUR IR F LRI BRI lead to a'er'o‘sol forn?at‘ior‘l and containment of
B o such activities to minimise

cross-contamination is necessary.
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55. R ¢hemiE o R EE ST 48 0 2 i | 55, Accidental spillages, especially of live
MDD IR o ¥ L G A ARR T 18 organisms, must be dealt With quickly and
R }@»}; R AR i R L_,H—; Y safely. Quahﬁed decontamination measures
bk - F] BB 2L Ap b 4 f should be available for pach organism or
R A ] ‘J‘ S 2 3 %A i groups of rfalated organisms. Where different

P =Y ma e ! = VI
LA . o ) strains of single bacteria species or very
(A S U R O R similar viruses are involved, the
5 A g kR T T decontamination process may be validated
with one representative strain, unless there is
reason to believe that they may vary
significantly in their resistance to the agent(s)
involved.

56. 4vj PP AR APE 0 Ao Kd F & § 5% 0 | 56. If obviously contaminated, such as by spills or
B —‘F'T s ok A E ,ﬁ" ESEL RN ge?osols, orifa poteptial hazardous orgagism
FH R g F\ IR AP is 1nvqlved, production and control materials,
0 AFHm TS B R 1gc}ud1ng paperwo.rk, must ]ae adequately

disinfected, or the information transferred out
by other means.

57. #WiEAer o H {7 i g2 3 ELAH 'ﬁ % > | 57. In cases where a virus inactivation or removal
Rk B *jﬂ" L S IR 2 A R A S process is performed during manufacture,
FLERY R U RS W measures should be taken to avoid the risk of

recontamination of treated products by
non-treated products.

58. #F3tigd ,,91‘ beE A F i A 5 (Bl4e s | 58, For products that are inactivated by the
L~ B lE ALY aucd )0 B AR RAE addition of a reagent (e.g. micro-organisms in

RiE G R 23 A . xf PR S the course of vaccine manuf'actur.e) the process
; —é I WS- S L - ﬁﬁ% shoulq ensure the? gomplete 1nact1vat10n‘0f. live
organism. In addition to the thorough mixing
Fom 815 %47'3‘-11’;5'“”"?4””#&)?% e i S - :
. of culture and inactivant, consideration should
LR BEIY - Bl be given to contact of all product-contact
surfaces exposed to live culture and, where
required, the transfer to a second vessel.

59. R Arizieg* 0 % 7}@ * Pa‘:" Hoeop 18 * PFEC | 59, A wide variety of equipment is used for
PG S BA SRR chromatogrgphy. QRM principles should be
B B Bk 2 B 45 ;é] *fr B8 r%fr ALY used to dpvme the control strategy on matrices,
R TR R E ST e g the(?gusmgs apd assome;te?u equlp(riqent when

o ., g used in campaign manufacture and in
A A LAF & AR A %Kr AT g qren multi-produgt e%lvironments. The re-use of the
ﬂtﬁ‘“g Flvipiz ~ g 252 R» P same matrix at different stages of processing is
SR S IR R S discouraged. Acceptance criteria, operating
conditions, regeneration methods, life span
and sanitization or sterilisation methods of
columns should be defined.

60. & * SR sTPR ST K R EF o Hig- 4 | 60. Where irradiated equipment and materials are

SR X AT IRVR

used, Annex 12 should be consulted for further
guidance.
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6l fE¥AENY FAE LR IEATL % 61. There should be a system to assure the
P sk SLEE R ;g‘_ ’;; K Bhx e integrity and closure of containers after filling
Ho o4 AR ,g-@w R RBRE A o where the final PI‘Od}lCtS or intermediates
PETRETR G R mﬁi B A S represent a special r¥sk and pr.0<.:edures to deal
T i % i i FELP o bl R with any leaks or‘splllages. Filling and
L8R . packaging operations need to have procedures
B in place to maintain the product within any

specified limits, e.g. time and/or temperature.

62. JLZ G EA TP R EDITE > /F 2 | 62. Activities in handling vials containing live
BB e g E2 FANELFS R biological agents, must be performed in such a
(IR A o 2R I% gx G N F I T F'g Y way to prevent the contamination of pther
4 s e i IR BNy products or egress of the live agents into the
Bt LT é} 1\17 e A WOI"k environment or tl'lt? external ‘
S ¥ environment. The viability of such organisms

and their biological classification should take
into consideration as part of the management
of such risks.

63. HtERfean® T B s R ERY R E L | 63, Care should be taken in the preparation,
Rl e L HE Jﬁ - printing, storage and application of labels,
B2 % g miE e p 2 o including any specific text for 'patient.-speciﬁc
Gf A el o Mo s A glrl(;;lru;; ((:)lt; égc>)1ie:11(éon‘[f:nts on the immediate and

M ,i_ iR ,i 2 Mk ’ fféi*inr‘: : : ﬁ In the case of autologous products, the unique
b Rt e PR T dE K o patient identifier and the statement “for
autologous use only” should be indicated on
the outer packaging or, where there is no outer
packaging, on the immediate packaging.

64, HERELZHUETERDPEILE BT & 64. The compatibility of labels with ultra-low

%R B P e LR IRZ. o storage temperatures, where such temperatures
are used, should be verified.

65. wicAES s B § H B k4T ¥ (4 47 | 65, Where donor (human or animal health)
2R B R )T AHASST T BEE information becomes available after
ER procurement, which affects product quality, it

should be taken into account in recall
procedures.

M ?ﬁ’ § #] (QUALITY CONTROL)

66. FEFA Y AP ELEE - k22 %48 | 66. In-process controls have a greater importance
POE AR A r‘;"‘ﬁ {5E2 - ®Waw? 441 ig ensgring th; consistency of the qu.al‘ity of
Bl Bt A BEERHE 0 2 HIH biological active substange and medicinal
BE A RS RER products than for conyentlonal products.

. T In-process control testing should be performed
at appropriate stages of production to control
those conditions that are important for the
quality of the finished product.

67. ¢ FASRGPFRFY L (#X -~ #ki¥ | 67. Where intermediates can be stored for
(L) R apdt gy Y @ extended periods of time (days, weeks or
AEi ot R F Ll &2 A !onger.), con51de?rat10n should be given to the
BARRATE inclusion of finished product batches made

from materials held for their maximum
in-process periods in the on-going stability
programme.
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68. (...) A fx* 68. (...)2°

69. ¥t w5 & [;rf] MiEE & w24 % 2. | 69. For cellular products, sterility tests should be
e Rt R A PR R ER conducted on antibiotic-free cultures of cells
Ea F] FAAESE TP L B 0; l(;elltba‘nlfs t(c)1 ;f)rovi(}e evitden‘ce ;for abszrice
P % 1 ¥ ( fastidi of bacterial and fungal contamination and to
M AT % (fastidious organisms ) - be able to detection fastidious organisms

where appropriate.
70. 70. For biological medicinal products with a short

ﬂi“d'ﬁjf E] 0 fp*';ﬁﬁp i
ﬂw”“ﬁﬁﬁ“m ’ﬁi%%&%
W}i&fﬁpr-pp%‘f?ﬁ;*ggg(u .
Fé:%)’xw;ﬁ_g‘fkk-z*f‘, E%lﬁérﬁ?
%§%°g§§“%?i&%@é%ﬁﬂﬁ
,ktﬁxx:’xffﬁ?ﬁz#’j » J ¥ {E’i’i‘ﬁp%ﬁ}ﬁl;}iL?
12 R o BB AR T ALR 2 I AR i gy
IR N BT SRl I Pt
B2 B AR 2 E}%L‘F'L__F\"lujp ‘%W%&#
e "Vup selbenF F3mh o 3o 4500 viFAR
FER e N Eg H ko

Ry IR R ST R

R PER- R Y A R T AR % i ens
Bk (ble o P o2 85 ) R
FS R S R i

TS B BREESE

shelf life, which for the purposes of the annex
is taken to mean a period that does not permit
release when sterility testing results are
provided after 14 days or less, and which need
batch certification before completion of all end
product quality control tests (e.g. sterility
tests) a suitable control strategy must be in
place. Such controls need to be built on
enhanced understanding of product and
process performance and take into account the
controls and attributes of starting and raw
materials. The exact and detailed description
of the entire release procedure, including the
responsibilities of the different personnel
involved in assessment of production and
analytical data is essential. A continuous
assessment of the effectiveness of the quality
assurance system must be in place including
records kept in a manner which permit trend
evaluation.

Where end product tests are not available due
to their short shelf life, alternative methods of
obtaining equivalent data to permit batch
certification should be considered (e.g. rapid
microbiological methods). The procedure for
batch certification and release may be carried
out in two or more stages:

@) 5d dp %A BBkt inE
4 AERZ BBETRES (FEER)
LK ARR G A BT R A e
%%’”%*%ﬁ%‘ﬁﬁﬁﬂﬁﬁk
10 L

(a) Assessment by designated person(s) of
batch processing records, results from
environmental monitoring (where
available) which should cover production
conditions, all deviations from normal
procedures and the available analytical
results for review in preparation for the
initial certification by the Responsible
Person.
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(b) Assessment of the final analytical tests and
other information available for final
certification by the Authorised Person. A
procedure should be in place to describe
the measures to be taken (including liaison
with clinical staff) where out of
specification test results are obtained. Such
events should be fully investigated and the
relevant corrective and preventive actions
taken to prevent recurrence documented.

B %

DA SRR g S

(PART B: SPECIFIC GUIDANCE ON SELECTED PRODUCT TYPES)

Bl. # % ikhA % (ANIMAL SOURCED PRODUCTS?)

ARSI R R ¢4k p Ak
FHR PR o d O BT R LY
AR AT ’A*“‘”%‘r& o IR B2 E
FERAMEY >0 FAPFEFL Bk

Fo e TR AR TR PR
Roo BE K EP AT i s 28 g 58 K
L ER4EY 2 P ar Ak d e s LA, &
L33 P 372 in A2 B (process map ) L o

This guidance applies to animal materials
which includes materials from establishments
such as abattoirs. Since the supply chains can
be extensive and complex, controls based on
QRM principles need to be applied, see also
requirements of appropriate pharmacopoeial
monographs, including the need for specific
tests at defined stages. Documentation to
demonstrate the supply chain traceability?® and
clear roles of participants in the supply chain,
typically including a sufficiently detailed and
current process map, should be in place.

DT -

BSee

PIC/S GMP Chapter 5.

1. ¥ A B AM Iz &5 R }]% BEGE 1. Monitoring programmes should be in place for
Pl o f e REABFFLed S nsw animal disease that are of concern to human
BHRGIER B R G MF R BT A K health. Organisations should take into account
TR A RNk 2 P 5 17 % K R R re'ports from trustworthy sources on na‘qonal
4o inAEY FTSIR ¢ K BN S T disease prevalence when compiling their
;’ o )Lﬁ ) ’ ! assessment of risk and mitigation factors. Such
LB Ve | m;‘ FRRERE I Al By organisations include the World Organisation
AL REPFZRE P DRI AT (e for Animal Health (OIE, Office International
Rk gl ks i%—) BB R HFYRE D des Epizooties®). This should be
# Flas o supplemented by information on health

monitoring and control programme(s) at
national and local levels, the latter to include
the sources (e.g. farm or feedlot) from which
the animals are drawn and the control
measures in place during transport to the
abattoirs.

2. % RapdPE 2 A kp BEFHPF 2% EF | 2. Where abattoirs are used to source animal
BB T & E;;f;; FHEEF T BT B KD R tissues, they should be shown to operate to
FOEWM R RERE L 8 Rg 2 stringent standards. Account should be taken

W’Fﬁl %fp*ﬂﬁr# DE N S

of reports from national regulatory
organisations®® which verify compliance with
the requirements of food safety and quality,
veterinary and plant health legislation.
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3. fArkEFHIE2 %}‘iiﬁé Az 2 Rk e Control measures for starting or raw materials
Jﬂ— 5@ 35 ﬂ«%fr *g LR ok e I - SRR gt establishment.s such as abattoirs shogld
,’/3\_*& AR DB RALT R S A - include appropriate elements of a Quahty
S b Lok o BB 45T B GMP 1 ?f?ﬁaff?ﬁifoyfﬁfﬁnfﬁg ety
ik AT R S g Rl traceability, control and consistency. These

measures may be drawn from sources outside
PIC/S GMP but should be shown to provide
equivalent levels of control.

4, HHMFYBeERAERY > BEF A Control measures for starting or raw materials
hode & R 2 ﬁj# ¥ ]!7: FE R BER should be in place which prevent interventions
LT A o AT R mfﬁ & wh%ch may affect the quah'ty of materials, or
AR o B g5 G dn e b L A BT g gk wh.lch'at least'prowd'es ev1denc§ of such
WL R e i 44 BB A 4D activities, d}mng their progression thrqugh the

P i , e P manufacturing and supply chain. This includes
71 SoOTR SRR A o WA R B TR the movement of material between sites of
Flef-Naz @%%mf‘ LaE S TH initial collection, partial and final

FX PG o purification(s), storage sites, hubs,
consolidators and brokers. Details of such
arrangements should be recorded within the
traceability system and any breaches recorded,
investigated and actions taken.

5, B iFALPF AP ERF OTHEE 0 Regular audits of the starting or raw material
FEn B % e flig ﬁ»ﬁ KA e g 4] o & suppli(?r shoulq be undertaken whigh verify
BRI D AR 0 T R o cgmphance with controls for materials at the
S RE BRI G oL I BT Fhffergnt stages of manufacture: Issues must be
i investigated to a depth appropriate to their

" significance, for which full documentation
should be available. Systems should also be in
place to ensure that effective corrective and
preventive actions are taken.

B2. %7k 2 % (ALLERGEN PRODUCTS)

RLw mEd X AR RREES L3 & Materials may be manufactured by extraction
Fd AT E e DNA Habes 1 8ig o from natural sources or manufactured by
recombinant DNA technology.

1. RRREBMESams S kit %k Source materials should be described in
BHERY - RME o Glde: B LBE 2 sufficient detail to ensure consistency in their
Bk~ ?fr NI R AL TS RSNy supply, €.g. common apd sc1.ent.1ﬁc name,
Bost i FROR B kOB IR - 0 origin, .nature, contarpmant hmlts,. method of
, s s a s e T collection. Those derived from animals should
'é?%?@HT@QIFB"W?%(&'J&V%‘@#) be fi health A :

T . e rom'eatysources. pprqprlate
i Gy n2 & 2 iy 4l o @R A& biosecurity controls should be in place for
Tefig s T Renik 277 o it R R colonies (e.g. mites, animals) used for the
B o extraction of allergens. Allergen products
should be stored under defined conditions to
minimise deterioration.
2. o FedB s BB~ B~ 59T The production process steps including

(%
m{\_ g,h_

&
N ST R :5}«? [ERAER/ =S o U Ll

pre-treatment, extraction, filtration, dialysis,
concentration or freeze-drying steps should be
described in detail and validated.
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3. R EBAZ EARZ PP (HdragiE | 3. The modification processes to manufacture
R ~BELEE) A EERA IR o B modified allergen extracts (e.g. allergoids,
Bigigsee v FALS Ao BT Y iR conjugates) should be described. Intermediates
IR in the manufacturing process should be

identified and controlled.

4. EAR f’;f REF R KD H- KRR |4 Allergen extract mixtures should be prepared
PR EBS G2 & - B E B R from individual extracts from single source
Lo BRALE materials. Each individual extract should be

considered as one active substance.

B3. # % & & = ,%‘é_ # (ANIMAL IMMUNOSERA PRODUCTS)

1. M»2 45 KRk $IREY ] s E 1. Particular care should be exercised on the
oo R SH s - REE a ;L,-;F%j o control of antigens of biological origin to
BN LR R R RS 2 B (Bl 41 assure their qgality, consistency and frt?edom
R~ X R A S A % k) il from a‘ldventmous'agents: The preparation of

G2 TR kG Rk matenal; used to immunise the source animals
B A AR W R Pl SRR (e.g. antigens, hapten carriers, adjuvants,
it g R o stabilising agents), the storage of such material
immediately prior to immunisation should be
in accordance with documented procedures.

2. LEFEMAFLEHRLFREE RS ETAF |20 The immunisation, test bleed and harvest bleed
IR FT N B T AT A -%z o schedules should conform to those approved in

the CTA or MA.

3. ¥ Fusg=t # B (B4e s Fab 2 F(ab'),) 2. | 3. The manufacturing conditions for the
Wl EiEt e Eme- #iBa & F R preparation of antibody sub-fragments (e.g.
PREF P anddce § 25324 B Fab or F(ab’)z) and any f_urther .modiﬁcations
o e osrie & pF > RALIRH — K o must be in accordance with validated and

' approved parameters. Where such enzymes are
made up of several components, their
consistency should be assured.

B4. &% (VACCINES)

1. @ 3hp Ramfr 32 25 F-n"75 | 1. Where eggs are used, the health status of all
Kpasz Rk (17 88 TEps Al source flocks used in the production of eggs
BEE LR R ) (whether specified pathogen free or healthy

flocks) should be assured.

2. HEEGEY RA&SATR Y 223 Beni B | 2. The integrity of containers used to store
BT RdE ERY  E Ar FE ST o intermediate products and the hold times must

be validated.

3. Fi A FEt2ZARDHN 2z 3% |3 Vessels containing inactivated products should
AP TR B Ee not be opened or sampled in areas containing

live biological agents.

4, K¢ FARAESAS2Z RGP AUSHPEF | 4 The sequence of addition of active ingredients,

adjuvants and excipients during the
formulation of an intermediate or final product
must be in compliance with specifications.
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5, A3 fpERe o FERYRF A o}Lf’—lz > 1 | 5. Where organisms with a higher biological
S P (G4 2R ER TR safety leve! (e.g. pandemic Vaccipe strains) are
VRN EEgE R E Ry A to be ussad in man}lfacture or testing,

R RS Y B R B3P gpproprlate containment arrangements must be
e . in place. The approval of such arrangements
" should be obtained from the appropriate
national authority(ies) and the approval
documents be available for verification.

B5. £ F1¥ 22 5% (RECOMBINANT PRODUCTS)

1 fhwreif L ~ 3o FLARESHIC2HF oY | 1. Process condition during cell growth, protein
FRIE I 5 &R dE i;ﬁ*{mgﬁ'\ﬁiﬁ B o expression and purification must be
V)RR i g W- R PSR G Bl AR 4 maintained Within validated parameters to
TESUE TS S Y I assure a consistent prodgct V,Vlﬂ,l a defined B
G 2 e J\fﬂ TR R B g range of impurities that is within the capability
c “ ) ‘b _P . of the process to reduce to acceptable levels.
MEERE B o A S S ‘mi The type of cell used in production may
Ao BB AR ELTR TN [l require increased measures to be taken to
poe assure freedom from viruses. For production

involving multiple harvest, the period of
continuous cultivation should be within
specified limits.

2. HWHREIFELFI W B~ f:pk ~ | 2. The purification processes to remove
BLRK Y& s :;%i g e eh i AT unwanted host cell proteins, nuclg:ic aci.d.s,

T bt B R 2 BRI o carbohydrates, viruses and other impurities
should be within defined validated limits.

B6. ¥ k34 2 = (MONOCLONAL ANTIBODY PRODUCTS )

1 HRFMv K& mé% - Lfmé L gd | 1 Monoclonal antibodies may be manufactured
AT F o DNA il 2 o RE G & 12 from murine hybridomas, human hybridomas
®iE 2 R LR e 2 A e kR e (G or by recombinan‘F DNA techr}ology. Control
FRRE o 3 Wk e fp ) 8 R 4 measures appropriate to the different source
#, % R A ST R LB R o AL cells (‘mcludlng feeder gells if used) and

s materials used to establish the hybridoma / cell
SL PR E PR SE L o B AR line should be in place to assure the safety and
BEH o LT IR A AP W PET Loor quality of the product. It should be verified
A4 2 A Sty Vo B Y NEp d that these are within approved limits. Freedom
E Mo from viruses should be given particular

emphasis. It should be noted that data
originating from products generated by the
same manufacturing technology platform may
be acceptable to demonstrate suitability.

2. A AFHz BieEa % rR Tplenfk | 2.0 Criteria to be monitored at the end of a
B R A S PR R production cycle and for early termination of

production cycles should be verified that these
are within approved limits.

3. fuRE=t H B (b4 > Fab ~ F(ab'): ~ scFv) #l | 3. The manufacturing conditions for the

FenfdiEdmizepie- HBa (4o 3
BHHEE L S VB ) %P RR S
s B

preparation of antibody sub-fragment (e.g.
Fab, F(ab’),, scFv) and any further
modifications (e.g. radio labelling,
conjugation, chemical linking) must be in
accordance with validated parameters.
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B7. £ Fl# & # 4 2 5 (TRANSGENIC ANIMAL PRODUCTS)

kP AR FIEA KR Asde R - R

*ﬂﬁ“ﬁﬁqﬁﬁ4%ﬁﬁgﬁﬁﬁ&
B F R Tl BT A H
HP RS- R § AR KAR S R

Consistency of starting material from a
transgenic source is likely to be more
problematic than is normally the case for
non-transgenic biotechnology sources.
Consequently, there is an increased
requirement to demonstrate batch-to-batch
consistency of product in all respects.

1. 734 324 4% %‘&“r‘{nmé{«féﬁ_% Bl > ¥ i 23 | 1. Arange of species may be used to produce
SR8 (Blde o g -;4 ) TR o F biological medicinal products, which may be
;}L;,, Mot ¥o - # A BELR L expres;ed into body ﬂu.ids (e. g milk) for

B AL de 4 e % % b collection and purification. Animals should be
clearly and uniquely identified and backup
arrangements should be put in place in the
event of loss of the primary marker.

2. ®r2 AR R EHERELTERS K 2> i | 2. The arrangements for housing and care of the
B kBT R oz M ;?—,g;ﬁ. - B e Y 1&’ B T anjmal§ should be defined such ‘Fhat they
PR R B o JiiE 2 i m;}d. SRR mlnlmlse.the exposure'of the animals to ‘
M o it 2 ER E R i TR b pathogenic and zoon;)ltlc agentsl. Approprlate

bl e . measures to protect the external environment

N Q = IL ) ]% 'P/:? ";L %’K}%%%c u U should be es‘gblished. A health-monitoring

Bf G FORFEA AR P E R programme should be established and all

FRRS MR e A RFERE R S0 results documented, any incident should be

b2 AR EAAGATIRARL K - investigated and its impact on the continuation
of the animal and on previous batches of
product should be determined. Care should be
taken to ensure that any therapeutic products
used to treat the animals do not contaminate
the product.

3. EAHeE ﬂvj A 3 o F SR SR 3. The genealogy of the founder animals through
Pl e B A - A FIE R R - B to production animals must be documented.
¥ - chik F4) _ﬁrfr, D A P W S‘incle a tranggefnic l(ilne wi.ll ble derive.dlfrcgm a

Qo b o single genetic founder animal, materials from
R e different transgenic lines should not be mixed.

4, B A R EERDETEEEEKFY & 4.  The conditions under which the product is
BFTREMR o JtBPEARL B uﬁ; 2 iE harvested should be in accordance with CTA
B kRS PE E R  fTfE S R or MA conditions. The harvest schedule and
=2 conditions under which animals may be

removed from production should be performed
according to approved procedures and
acceptance limits.

BS. & Tl £ % & & (TRANSGENIC PLANT PRODUCTS)

%o p oAk FlE ok Rz Azds Roplen- M i
¥ A A I 2 S kR R

i%;ﬁ;i»}; RYRE o F]pL s ’ér_”'“r’ﬁ IR S
WA S - R AR kAR S e

Consistency of starting material from a
transgenic source is likely to be more
problematic than is normally the case for
non-transgenic biotechnology sources.
Consequently, there is an increased
requirement to demonstrate batch-to-batch
consistency of product in all respects.
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1. Additional measures, over and above those
given in Part A, may be required to prevent
contamination of master and working
transgenic banks by extraneous plant materials
and relevant adventitious agents. The stability
of the gene within defined generation numbers
should be monitored.

ERF F0 - e an s & jeapr s 4
ﬁig{gé—*f'_*’”*%/{y((g #élg‘.&ﬂ)\—/mé—]]\ ) E‘i”%\
B BB BRE TR ER TEFL IR
URERL 0 URERR SR 2 - R

2. Plants should be clearly and uniquely
identified, the presence of key plant features,
including health status, across the crop should
be verified at defined intervals through the
cultivation period to assure consistency of
yield between crops.

=

PR SRR nE S B A
TR AT T LR KB T
AREEADU L TR L

XS R Y P
?ﬁ/‘i —)114)?—_\:-;*' ),’@;73‘_"_4,_/? Eub SRR Lt
%%% i ER R P IEEE D

BED AT E S (o e R

%K*Y%%c'lﬁaf’

\1‘*“‘“ Aﬁ" \A

3. Security arrangements for the protection of
crops should be defined, wherever possible,
such that they minimise the exposure to
contamination by microbiological agents and
cross-contamination with non-related plants.
Measures should be in place to prevent
materials such as pesticides and fertilisers
from contaminating the product. A monitoring
programme should be established and all
results documented, any incident should be
investigated and its impact on the continuation
of the crop in the production programme
should be determined.

BT A A BRI R
e Bk (e
A0 ) R T TR o R 2
BEILAGPADERZP -

¥

i

&= m

4. Conditions under which plants may be
removed from production should be defined.
Acceptance limits should be set for materials
(e.g. host proteins) that may interfere with the
purification process. It should be verified that
the results are within approved limits.

A~ BT D e P F R e 2 ‘:,c )
FRBELER ST EE2 AT Ii‘i’ﬁ
PEE (ERSEAR ) BAeI v R o 3R
R EE s ¥ 4B 54 [ Guideline on Good
Agricultural and Collection Practice for
Starting Materials of Herbal origin®' | < i ¢
B B o

5. Environmental conditions (temperature, rain),
which may affect the quality attributes and
yield of the recombinant protein from time of
planting, through cultivation to harvest and
interim storage of harvested materials should
be documented. The principles in documents
such as ‘Guideline on Good Agricultural and
Collection Practice for Starting Materials of
Herbal Origin’®! should be taken into account
when drawing up such criteria.

SIEMA, WHO & F % %

3IEMA, WHO or equivalent

3% % (GLOSSARY )

iwmzA

See Annex 2A
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10
14
15
16
17

18
19
20
21
22
23
24
25
26
27
29
30

In the EEA, this is Directive 2002/98/EC and its Commission Directives.

In the EEA, this is Directive 2009/41/EC on contained use of genetically modified micro-organisms.

In the EEA: HMPC guideline on Good Agricultural and Collection Practice - EMEA/HMPC/246816/2005 may be applied
to growing, harvesting and initial processing in open fields.

In the EEA, human tissues and cells must comply with Directive 2004/23/EC and implementing Directives at these stages.
In the EEA, these are Directive 2004/23/EC and Directive 2006/17/EC.

In the EEA, this is the Commission Directive 2006/86/EC.

In the EEA, this is Directive 2006/86/EC.

In the EEA, this is Directive 2010/63/EC.

In the EEA, see Article 15 of Regulation 1394/ 2007.

In the EEA, these are Directives 2002/98/EC and 2005/61/EC.

In the EEA, this is Directive 2004/23/EC or for blood-derived cells, compliance with Directive 2002/98 regarding
donation, procurement and testing.

In the EEA, this is Directive 2004/23/EC and its Commission directives.

In the EEA, they must be equivalent to those laid down in Directive 2004/23/EC.

In the EEA, this is Directive 2006/86/EC.

In the EEA, such processing steps, are under the scope of 2004/23/EC and the Responsible Person (RP).

This line has been intentionally left blank to harmonise with the formatting structure of the EU GMP Guide.

In the EEA, this includes compliance with Directive 2004/23 EC for human cells.

In the EEA, this is Ph Eur monograph 2005;153 “Vaccines for human use”.

This line has been intentionally left blank to harmonise with the formatting structure of the EU GMP Guide.

This line has been intentionally left blank to harmonise with the formatting structure of the EU GMP Guide.

In the EEA, see also PhEur monograph requirements, 0333

http://www.oie.int/eng/en_index.htm

In the EEA, this is the Food and Veterinary Office .
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R 3 st # Eafid (MANUFACTURE OF

RADIOPHARMACEUTICALS)

R Rl (PRINCIPLE)

B 2 i Rk R E R GMP % -
FRE F AT AT o MR S
s B R T .

The manufacture of radiopharmaceuticals
should be undertaken in accordance with the
principles of Good Manufacturing Practice
for Medicinal Products Part | and I1. This
annex specifically addresses some of the
practices, which may be specific for
radiopharmaceuticals.

=l Note i. Preparation of radiopharmaceuticals
Apil ki E ,{L*vs;éthi%?gr%? 2] (%5 X in radiopharmacies (hospitals or certain

P ERH) Y EG I HFEVERTIAR pharmacies), using Generators and Kits with
24 B2 2 e (Generators and Kits) % a marketing authorisation or a national
B b B o R F RS & S I R licence, is not covered by this guideline,

» o unless covered by national requirement.
3Tl Note ii. According to radiation protection

lﬁiﬁzﬁﬂ']}f‘zﬁ/zlﬂ, )‘% ].F,'.,: l;%}?%% »b
BEFRELAZPAFTETHE - &R
FLEE Sk %%j‘—_i’z.ﬁpj} , f,@sﬁ%-’ﬁ
- EFEFREL o

regulations it should be ensured that any
medical exposure is under the clinical
responsibility of a practitioner. In diagnostic
and therapeutic nuclear medicine practices a
medical physics expert should be available.

3T il Note iii. This annex is also applicable to
ARG ST RS 1 2 b B radiopharmaceuticals used in clinical trials.
rr’c"' °

3w Note iv. Transport of radiopharmaceuticals
W FE R EE LR ER T € is regulated by the International Atomic

(International Atomic Energy
Association  TAEA)Z% §g 5417 & K2 ¢
#] o

Energy Association (IAEA) and radiation
protection requirements.

v,

R R P R R E
I T N o
@‘?—f%i, TJEE”"- ,f—f_}l\,:,vr’\j\lt«]-glj AT
~r’r‘%ﬁ —}:c

Note v. It is recognised that there are
acceptable methods, other than those
described in this annex, which are capable of
achieving the principles of Quality
Assurance. Other methods should be
validated and provide a level of Quality
Assurance at least equivalent to those set out
in this annex.

(INTRODUCTION)
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bt W B g2 R 3 Bt | 1. The manufacturing and handling of
Moo B SRR R 4 W B J—*“ia, B e ) S radiopharmaceuticals is potentially
ot 2 st 22 LRI - IR hazardous. The level of risk depends in
R A Gk RSP S L P particular upon the types of radiation, the
oL E BRAP TS BEYAR o energy of radiation and the half-lives of
radioactive isotopes. Particular attention
must be paid to the prevention of
cross-contamination, to the retention of
radionuclide contaminants, and to waste
disposal.
d A0t ﬁ 2 E P E >y &2k ht | 2. Due to short shelf-life of their
e eﬁfé}v BTy SRR ST A radionuclides, some radiopharmaceuticals
AT o AL AT > R T AR 2 By may be released before completion of all
3 2f mrﬂﬁ HE B & 7 HREALR D quality control tests. In this case, the exact
F Cap e i AR Y el P s and detailed description of the whole release
Bp e procedure including the responsibilities of
the involved personnel and the continuous
assessment of the effectiveness of the quality
assurance system is essential.
Adpsl v g *avd 1 E WU R B ?5 4 :»/ 3. This guideline is applicable to
#1 (Nuclear Centres/ Institutes ) ¥ &t manufacturing procedures employed by
%7k & B¢« (positron emission industrial manufacturers, Nuclear
tomography - PET Centres) & #* »* T 7| & Centres/Institutes and PET Centres for the
R Al2 2 A2 B AP ARR production and quality control of the
following types of products:
> bt > Radiopharmaceuticals
> It 5 b g R » Positron Emitting (PET)
Radiopharmaceuticals
> A A TitMEE B2 b ah SR » Radioactive Precursors for
radiopharmaceutical production
> EPPEFA R > Radionuclide Generators
%] 3 257 #* GMP* GMP#2#%2 $13% (b ) ¢ 540 M R & p
1 s 5 FREREFE | CEES | BTN PelEofod K3 "%ﬁ%‘lvﬁ & A
2. EFRHMES £ 1 2@ ¥REH
3 b F & B
WEEPEEE L F FREREEEE | FiTER
Y3
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Type of manufacture Non - GMP * GMP part Il & I (Increasing) including relevant annexes
Radiopharmaceuticals Reactor/Cyclotron Chemical Purification Processing, Aseptic or
PET Radiopharmaceuticals | Production synthesis steps formulation final
Radioactive Precursors and sterilization
dispensing
Radionuclide Generators Reactor/Cyclotron Processing
Production

‘}fﬂ r‘ﬂ;}'ﬂ % @ ¥

RS BRI AR 2
g — oo

% oz 2z 2 Y RN >
ARV RE S R ER

* Target and transfer system from cyclotron to
synthesis rig may be considered as the first
step of active substance manufacture.

4. B Kb E w~ﬂﬁﬁ@wd@“%1
BB B X2 e wenl
A2/ Bl FATiE r 2 GMP & f (% 130
& H 238) o

4. The manufacturer of the final
radiopharmaceutical should describe and
justify the steps for manufacture of the
active substance and the final medicinal
product and which GMP (part I or 1) applies
for the specific process/manufacturing steps.

5. iRz WK e
i:ﬁa o

L TrEer

5. Preparation of radiopharmaceuticals involves
adherence to regulations on radiation
protection.

6. VUILETR P st B Sl A LR 2
RAME fo 5 2 A M izl = PICIS
GI\/IP:}‘I;} IR Lo A ﬁ%‘%ﬂé& ] ﬁ
B (TAE i

6. Radiopharmaceuticals to be administered
parenterally should comply with sterility
requirements for parenterals and, where
relevant, aseptic working conditions for the
manufacture of sterile medicinal products,
which are covered in PIC/S GMP Guide,
Annex 1.
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7. Specifications and quality control testing
procedures for the most commonly used
radiopharmaceuticals are specified in the
European (or other relevant) Pharmacopoeia
or in the marketing authorisation.

T&h 3% (Clinical Trials)

8. P ATREFEK Y AL B R T
1% 5 ¥ s & PIC/S GMP 451 %4 R] 13
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8. Radiopharmaceuticals intended for use in
clinical trials as investigational medicinal
products should in addition be produced in
accordance with the principles in PIC/S
GMP Guide, Annex 13.

&7 %% (QUALITY ASSURANCE )

9. FikEEER HFERPE MR
Eﬁ%ﬁﬁqiﬁﬁilﬁniﬁhéw~dx“€§
deo AT BRSO o &
FR{EE o

9. Quality assurance is of even greater
importance in the manufacture of
radiopharmaceuticals because of their
particular characteristics, low volumes and




in some circumstances the need to
administer the product before testing is
complete.

10. 4ok 73 B8 AE RS
FFAE IR FTL R
"/F' v PE%ET%E’T {':E»
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10. As with all pharmaceuticals, the products
must be well protected against
contamination and cross-contamination.
However, the environment and the operators
must also be protected against radiation.
This means that the role of an effective
quality assurance system is of the utmost
importance.

11 Hrred o5 Bl > k% 2 WAz#7 4 4 2. | 11. Itis important that the data generated by the
ﬁb}f; v T LT AR FRA S U monitoring of premises and processes are
o AER Do rigorously recorded and evaluated as part of

the release process.

12. Z%z@ % Frrc2. | R RGE 30 b4 2 v.en | 12, The principles of qualification and
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validation should be applied to the
manufacturing of radiopharmaceuticals and
a risk management approach should be
used to determine the extent of
qualification/validation, focusing on a
combination of Good Manufacturing
Practice and Radiation Protection.

A

E32 « 3% (PERSONNEL)

13, 97F Slig (e ¥ R AT g L igstp ik
AL AR F TR R
2 A A AEEFIE RE | R
bt B R LT TRARY kg T g 2
R BRI R R A S e
g_-grs—;j [E

& ~be

7
“~

13. All manufacturing operations should be
carried out under the responsibility of
personnel with additional competence in
radiation protection. Personnel involved in
production, analytical control and release
of radiopharmaceuticals should be
appropriately trained in
radiopharmaceutical specific aspects of the
quality management system. The
Authorised Person should have the overall
responsibility for release of the products.

14, 2xbir & 8 B P 9T F A R (¢ 3
ﬁﬁﬁaa&#?me&%@ %5 e
LL J-F,E 2 %F‘ s} )11 ﬁ

14. All personnel (including those concerned
with cleaning and maintenance) employed
in areas where radioactive products are
manufactured should receive additional
training adapted to this class of products.

230




15.
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15. Where production facilities are shared with

research institutions, the research personnel
must be adequately trained in GMP
regulations and the QA function must
review and approve the research activities
to ensure that they do not pose any hazard
to the manufacturing of
radiopharmaceuticals.

B %

RWE K

# (PREMISES AND EQUIPMENT )

ik (General)

16.

b A e X E ] (B E ATt
'E—) E‘ﬁ?\fi%‘:‘ ’@lwohTP@léﬁ‘%@L—%
» %’;‘%’{lﬁw]ﬁl vy A 5;@% Sk 2

I FF S~
¢ AL o

16. Radioactive products should be

manufactured in controlled (environmental
and radioactive) areas. All manufacturing
steps should take place in self-contained
facilities dedicated to
radiopharmaceuticals.

17.
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17. Measures should be established and

implemented to prevent
cross-contamination from personnel,
materials, radionuclides etc. Closed or
contained equipment should be used
whenever appropriate. Where open
equipment is used, or equipment is opened,
precautions should be taken to minimize
the risk of contamination. The risk
assessment should demonstrate that the
environmental cleanliness level proposed is
suitable for the type of product being
manufactured.

18.
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18. Access to the manufacturing areas should be

via a gowning area and should be restricted
to authorised personnel.

19.

BE S B iy B P P ¢ ofaE 2 2 AT adiE
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19. Workstations and their environment should

be monitored with respect to radioactivity,
particulate and microbiological quality as
established during performance
qualification (PQ).
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20.
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20. Preventive maintenance, calibration and

qualification programmes should be
operated to ensure that all facilities and

Ed 3B Ea 4 2 A BT ek equipment used in the manufacture of
£ ;.i: A g e radiopharmaceutical are suitable and
qualified. These activities should be carried
out by competent personnel and records
and logs should be maintained.
21. R B~ gpw%ﬂ Y& o MU GLERE P 20 At | 21, Precautions should be taken to avoid
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radioactive contamination within the
facility. Appropriate controls should be in
place to detect any radioactive
contamination, either directly through the
use of radiation detectors or indirectly
through a swabbing routine.

22,
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22. Equipment should be constructed so that

surfaces that come into contact with the
product are not reactive, additive or
absorptive so as to alter the quality of the
radiopharmaceutical.

23.
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23. Re-circulation of air extracted from area

where radioactive products are handled
should be avoided unless justified. Air
outlets should be designed to minimize
environmental contamination by
radioactive particles and gases and
appropriate measures should be taken to
protect the controlled areas from particulate
and microbial contamination.

24,
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24. In order to contain radioactive particles, it

may be necessary for the air pressure to be
lower where products are exposed,
compared with the surrounding areas.
However, it is still necessary to protect the
product from environmental contamination.
This may be achieved by, for example,
using barrier technology or airlocks, acting
as pressure sinks.

PN

# F

# 4 & (Sterile production)
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25.
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25. Sterile radiopharmaceuticals may be divided

into those, which are manufactured
aseptically, and those, which are terminally
sterilised. The facility should maintain the
appropriate level of environmental
cleanliness for the type of operation being
performed. For manufacture of sterile
products the working zone where products
or containers may be exposed to the
environment, the cleanliness requirements
should comply with the requirements
described in the PIC/S GMP Guide, Annex
1.

26.
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26. For manufacture of radiopharmaceuticals a

risk assessment may be applied to
determine the appropriate pressure
differences, air flow direction and air
quality.

217.
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27. In case of use of closed and automated

systems (chemical synthesis, purification,
on-line sterile filtration) a grade C
environment (usually “Hot-cell”’) will be
suitable. Hot-cells should meet a high
degree of air cleanliness, with filtered feed
air, when closed. Aseptic activities must be
carried out in a grade A area.

28.
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28. Prior to the start of manufacturing, assembly

of sterilised equipment and consumables
(tubing, sterilised filters and sterile closed
and sealed vials to a sealed fluid path) must
be performed under aseptic conditions

< 2 4 ¥ (DOCUMENTATION)
29. it FE gl 4 M2 #r3 2 2 % s | 29. All documents related to the manufacture of
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radiopharmaceuticals should be prepared,
reviewed, approved and distributed
according to written procedures.
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30. Specifications should be established and
documented for raw materials, labelling
and packaging materials, critical
intermediates and the finished
radiopharmaceutical. Specifications should
also be in place for any other critical items
used in the manufacturing process, such as
process aids, gaskets, sterile filtering kits,
that could critically impact on quality.

31 by i o Ao 5 2 fE (A
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iv # ] — 4 (chemical identity ) ~ 44k
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31. Acceptance criteria should be established for
the radiopharmaceutical including criteria
for release and shelf life specifications
(examples: chemical identity of the isotope,
radioactive concentration, purity, and
specific activity).
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32. Records of major equipment use, cleaning,
sanitisation or sterilisation and maintenance
should show the product name and batch
number, where appropriate, in addition to
the date and time and signature for the
persons involved in these activities.

“f TR RE KT FoRE
/ —_& o

Py

33. Records should be retained for at least 3
years unless another timeframe is specified
in national requirements.

4 2 (PRODUCTION)

34, 5 B R FLANRZEDR G R B
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34. Production of different radioactive products
in the same working area (i.e. hotcell, LAF
unit), at the same time should be avoided in
order to minimise the risk of
cross-contamination or mix-up.

35. Frrc S MAFRLIR 0 ¢ 3
N oo2% k2 Fe i ik B PIC/IS GMP Flﬁl
SR 1L 3T o AT AR R R T A M

35. Special attention should be paid to validation
including validation of computerised
systems which should be carried out in
accordance in compliance PIC/S GMP
Guide, Annex 11. New manufacturing
processes should be validated
prospectively.

;:rgu ’\;

36. B 4 2Bl F b 4 vt
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36. The critical parameters should normally be
identified before or during validation and
the ranges necessary for reproducible
operation should be defined.
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37.
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37. Integrity testing of the membrane filter
should be performed for aseptically filled
products, taking into account the need for
radiation protection and maintenance of
filter sterility.

38.
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38. Due to radiation exposure it is accepted that
most of the labelling of the direct container,
is done prior to manufacturing. Sterile
empty closed vials may be labelled with
partial information prior to filling
providing that this procedure does not
compromise sterility or prevent visual
control of the filled vial.

&% % #] (QUALITY CONTROL)
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39. Some radiopharmaceuticals may have to be
distributed and used on the basis of an
assessment of batch documentation and
before all chemical and microbiology tests
have been completed.
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Radiopharmaceutical product release may be
carried out in two or more stages, before and
after full analytical testing:

a) e FOCET B N IE A E S T a) Assessment by a designated person of
FEIREINTEE 0 Fd AR batch processing records, which should
CELEE JNE ;I*lp » ik E LR cover production conditions and
PFe M2 4 AEEZ 247k o analytical testing performed thus far,

before allowing transportation of the
radiopharmaceutical under quarantine
status to the clinical department.

b) #iELA R NET e EPI W > BiTh b) Assessment of the final analytical data,
AR IS &/ R Jp"”fﬂ— S F AR 2 ensuring all deviations from normal
M ORBEL E I EPE G procedures are documented, justified
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and appropriately released prior to
documented certification by the
Authorised Person. Where certain test
results are not available before use of
the product, the Authorised Person
should conditionally certify the product
before it is used and should finally
certify the product after all the test
results are obtained.
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40. Most radiopharmaceuticals are intended for
use within a short time and the period of
validity with regard to the radioactive
shelf-life, must be clearly stated.

41.
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41. Radiopharmaceuticals having radionuclides
with long half-lives should be tested to
show, that they meet all relevant
acceptance criteria before release and
certification by the Authorised Person.

42.
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42. Before testing is performed samples can be
stored to allow sufficient radioactivity
decay. All tests including the sterility test
should be performed as soon as possible.

43.
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43. A written procedure detailing the assessment
of production and analytical data, which
should be considered before the batch is
dispatched, should be established.

44,
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44. Products that fail to meet acceptance criteria
should be rejected. If the material is
reprocessed, pre-established procedures
should be followed and the finished
product should meet acceptance criteria
before release. Returned products may not
be reprocessed and must be stored as
radioactive waste.

45.
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45. A procedure should also describe the
measures to be taken by Authorised Person
if unsatisfactory test results
(Out-of-Specification) are obtained after
dispatch and before expiry. Such events
should be investigated to include the
relevant corrective and preventative actions
taken to prevent future events.

GREERS LT

This process must be documented.

46.
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46. Information should be given to the clinical
responsible persons, if necessary. To
facilitate this, a traceability system should
be implemented for radiopharmaceuticals.

236




47, et F FERR A

SR D S e IR 2 11 | 47. A system to verify the quality of starting

B FHREZRE - R B ERELG materials should be in place. Supplier
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provides adequate assurance that the
material consistently meets specifications.
The starting materials, packaging materials
and critical process aids should be
purchased from approved suppliers.

T 52

% % # % (REFERENCE AND RETENTION SAMPLES)
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48. For radiopharmaceuticals sufficient samples
of each batch of bulk formulated product

AU E ﬁ R DB R A KR T should be retained for at least six months
PP S Ao after expiry of the finished medicinal

product unless otherwise justified through
risk management.

49.
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49. Samples of starting materials, other than
solvents gases or water used in the

$
I & o JEREARFE P Ao 2 Rl en® 2 manufacturing process should be retained
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for at least two years after the release of the
product. That period may be shortened if
the period of stability of the material as
indicated in the relevant specification is
shorter.

50.
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50. Other conditions may be defined by
agreement with the competent authority,
for the sampling and retaining of starting
materials and products manufactured
individually or in small quantities or when
their storage could raise special problems.

&4 (DISTRIBUTION)

51.

i s R B TR F R R kS % | 51. Distribution of the finished product under
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”P:%}‘H#“'ﬁf’l oo Pl AEETT R RS appropriate test results are available, is
a0 BB A S A AIERET AT acceptable for radiopharmaceuticals,
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providing the product is not administered
by the receiving institute until satisfactory
test results has been received and assessed
by a designated person.

#3 % % (GLOSSARY)
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Preparation:

handling and radiolabelling of kits with
radionuclide eluted from generators or
radioactive precursors within a hospital. Kits,
generators and precursors should have a
marketing authorisation or a national licence.

LE R
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Manufacturing:

roduction, quality control and release and
delivery of radiopharmaceuticals from the active
substance and starting materials.

Lo k-
PRl 2 Glig 2RI NE R fEL iF
Erb oo LR/ AL T BRI AIRAES o

Hot—cells:

shielded workstations for manufacture and
handling of radioactive materials. Hot-cells are
not necessarily designed as an isolator.

AEEAR
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Authorised person:

Person recognised by the authority as having the
necessary basic scientific and technical
background and experience.
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ARl AR F TS F o f
CESER

This Annex deals with the manufacture of
active substance gases and the manufacture
of medicinal gases.
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The delineation between the manufacture
of the active substance and the manufacture
of the medicinal product should be clearly
defined in each Marketing Authorisation
dossier. Normally, the production and
purification steps of the gas belong to the
field of manufacture of active substances.
Gases enter the pharmaceutical field from
the first storage of gas intended for such
use.

RAFLEFMOUE ﬁrGMP#,aalﬁvﬁg
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Manufacture of active substance gases
should comply with the Basic
Requirements of this Guide (Part II), with
the relevant part of this Annex, and with
the other Annexes of the Guide if relevant.

FroF Al Bl i GMP 451 chlk 4
£ fo (% - 3%) - R enjp B4 2
GMP 4551 e s s R (F AR PF) o

Manufacture of medicinal gases should
comply with the basic requirements of this
Guide (Part I), with the relevant part of this
Annex and with the other Annexes of the
Guide if relevant.
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In the exceptional cases of continuous
processes where no intermediate storage of
gas between the manufacture of the active
substance and the manufacture of the
medicinal product is possible, the whole
process (from starting materials of active
substance to medicinal finished product)
should be considered as belonging to the
pharmaceutical field. This should be clearly
stated in the Marketing Authorisation
dossier.
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The Annex does not cover the manufacture
and handling of medicinal gases in
hospitals unless this is considered industrial
preparation or manufacturing. However,
relevant parts of this Annex may be used as
a basis for such activities.

RFLE F B m‘nﬂlré ( Manufacture of Active Substance Gases )
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Active substance gases can be prepared by
chemical synthesis or be obtained from
natural sources followed by purification
steps, if necessary (as for example in an air
separation plant).

SR ES MRFH F L S it
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The processes corresponding to these two
methods of manufacturing active substance
gases should comply with Part II of the
Basic Requirements. However:

(a) B+t % - 3n% - iﬁ@ﬂ‘ﬂ%ﬁ??
Az do e ek oo 1

%¢&7@+

(@) the requirements regarding starting
materials for active substances (Part II,
Chapter 7) do not apply to the
production of active substance gases
by air separation (however, the
manufacturer should ensure that the
quality of ambient air is suitable for
the established process and any
changes in the quality of ambient air
do not affect the quality of the active
substance gas);

(b) @ * stpmiaiEzis it kaap P/R
%W ($-22% % 11.6%) 2 M
WEEE kg R (%=

Mo E LS T )0 A A hE R
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(b) the requirements regarding on-going
stability studies (Part II, Chapter 11.5),
which are used to confirm storage
conditions and expiry/retest dates (Part
II, Chapter 11.6), do not apply in case

] ablIN initial stability studies have been
replaced by bibliographic data; and
(©) ﬁ: ¥ 5O é{’ R A e R ok 4 (c) the requirements regarding
(%= € 5 117 %) # g #* 3% reserve/retention samples (Part 11,
R E 5 %}Q Chapter 11.7) do not apply to active

substance gases, unless otherwise
specified.
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2. &da¥eie R 15%? F fe4 & (4o | 2. The production of active substance gases
TF A BREFESE r‘% oo gt E R through a continuous process (e.g. air
eiE 5 B o F AR R J— e Nk TF 2 . separation) should be continuously

monitored for quality. The results of this
monitoring should be kept in a manner
permitting trend evaluation.

3. gtk 3. In addition:

a) 7 RALE § 2 ﬂi?lﬁ BB ﬁ a) transfers and deliveries of active
f'f it iHP% ¥Rk (AR substance gases in bulk should comply
%192 21 %) ; with the same requirements as those

mentioned below for the medicinal
gases (sections 19 to 21 of this
Annex);

b) RAl%E F 882 i LI v b) filling of active substance gases into
FFHE R TR f@;ﬁ i}‘ THHF cylinders or into mobile cryogenic
gt (AHBIF 22 3 37 iE) 1o vessels should comply with the same
2R 9F ek fo requirements as those mentioned

below for the medicinal gases
(sections 22 to 37 of this Annex) as
well as Part II Chapter 9.
% * § % 0% ¢ Manufacture of Medicinal Gases
A Fr MO L ERFRA Manufacture of medicinal gases is
BEOFY O AEIRES R A Do generally carried out in closed equipment.
’L Mmos fb ( E\‘ s v F mi:\ ’137'% ) Consequently, environmental
r’ji f TG E LR e R contamination of the product is minimal.
# i However, risks of contamination (or cross
contamination with other gases) may arise,
in particular because of the reuse of
containers.

4., GiEFANAEFLE KRG Y B L4FL | 4. Requirements applying to cylinders should

(R E% AT h)e also apply to cylinders bundles (except

storage and transportation under cover).

3,_5'_%\5" A ¥ (PERSONNEL)

5. % %ﬁ * q« $2 2 A BiE 4 ey A 5. All personnel involved in the manufacture
Ao BEXL{F A SE s GMP and distribution of medicinal gases should
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receive an appropriate GMP training

applying to this type of products. They
should be aware of the critically important
aspects and potential hazards for patients

from these products.
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Personnel of subcontractors that could
influence the quality of medicinal gases
(such as personnel in charge of
maintenance of cylinders or valves) should
be appropriately trained.

B %% w2 %% (PREMISES AND EQUIPMENT)

R % % *% (Premises)
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Cylinders and mobile cryogenic vessels
should be checked, prepared, filled and
stored in a separate area from
non-medicinal gases, and there should be
no exchange of cylinders/mobile cryogenic
vessels between these areas. However, it
could be accepted to check, prepare, fill
and store other gases in the same areas,
provided they comply with the
specifications of medicinal gases and that
the manufacturing operations are
performed according to GMP standards.

B> EGE | A Igeng
é‘b 'PE‘I l:f”;:‘r— ’ llﬁé{b/ ia‘m}k Kﬁ ﬁi%‘
&ta@écu;}ﬂ T MR

g SR | 8.

Premises should provide sufficient space
for manufacturing, testing and storage
operations to avoid the risk of mix-up.
Premises should be designated to provide:

a) 7}]\?"}4 §£~r'g%%‘€a?"ﬁg

a) separate marked areas for different
gases;

b) Aw¥g/45 %N R 7 B Ak T[40
7 e fEE ('&L"-r j’—*ﬁﬁJ rxg;/’éf
/ J‘l—lgt%EJ r’g\: J r:ﬂ,i'q"’ J‘l—!—%
BRp ) 2 FEEw e

b) clear identification and segregation of
cylinders/mobile cryogenic vessels at
various stages of processing (e.g.

“waiting checking”, "awaiting filling",
"quarantine", "certified", “rejected
“ “prepared deliveries”).

HPR A e K TR 2R B
AT EMITE 2 AT CBRZ AP
Vit gRE L RS R R
[ER N T i SRR S

The method used to achieve these various
levels of segregation will depend on the
nature, extent and complexity of the overall
operation. Marked-out floor areas,
partitions, barriers, signs, labels or other
appropriate means could be used.
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9. EAEFEAMEFRREOTHIYTET | 9.  Empty cylinders/home cryogenic vessels
MR R B g T/ RS R R after sorting or maintenance, and filled
BRAEE TR OMNELS T 5 R cylinders/home cryogenic vessels should be
o R L e L/ R R B mqu F stored under cover, protected from adverse
PR REEFEERIFEORERE X weather conditions. Filled cylinders/mobile
BH R R 2B o cryogenic vessels should be stored in a

manner that ensures that they will be
delivered in a clean state, compatible with
the environment in which they will be used.

10. #F e FiE 2 (4ot AP g8 4 4p 4 | 10.  Specific storage conditions should be
Breng MRLP ) Bk D FT2LE Ro provided as required by the Marketing

Authorisation (e.g. for gas mixtures where
phase separation occurs on freezing).
#* # (Equipment)

11, KFBEEF EFT oy gL EJ 11. Equipment should be designed to ensure
e mg Boil ¥ ﬁl"] E7 R :F %‘E" - the correct gas is filled into the correct
BF EF R FoirF T RIR G iq—E% container. There should normally be no

(4ot R EF B LKA ) » B %R erE cross connections between pipelines

FA e f MERF LR F LR o carrying different gases. If cross

o B e B ERER c I R connections are needed (e.g. filling

i g X FER @] FIRETE B ET R equipment of mixtures), qualification

2 a*%r?ﬁ k- ‘JE H AT RS should ensure that there is no risk of cross

SSR-B MR T B R contamination between the different gases.

a’{—ﬁ F=2 L_rh,g /mj #:r G EE S TR e In addition, the manifolds should be
equipped with specific connections. These
connections may be subject to international
or national standards. The use of
connections meeting different standards at
the same filling site should be carefully
controlled, as well as the use of adaptors
needed in some situations to bypass the
specific fill connection systems.

12, #EREehe gt 3tH - » g fh 2 5% | 12. Tanks and tankers should be dedicated to a

ZEP I Rl ’?E,%% ;ﬁ’gg&%{ri,x}g%?
FrF A 2 gk GMP R pIR
f'ﬂi‘l?“’éiﬁ%“ PR e T

é_r"’%’%‘lﬁ”r' ﬁ%é’ j\lpql? Wik o B
";/‘IEL‘II\ o ’@‘*ﬁ‘f’rw?ﬁ&‘{ﬁ? T'xE‘-f‘r
<> EqL e

single and defined quality of gas. However,
medicinal gases may be stored or
transported in the same tanks, other
containers used for intermediate storage, or
tankers, as the same non-medicinal gas,
provided that the quality of the latter is at
least equal to the quality of the medicinal
gas and that GMP standards are
maintained. In such cases, quality risk
management should be performed and
documented.
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B I 2 E e LAk hn | 13,
iﬁﬁu@@¢+rxm~éuw&mﬁ
‘i’i’r;f:rgg? “Ti F%’i’r_,—]‘rgﬁrgﬁgi:,—&
X o

A common system supplying gas to
medicinal and non-medicinal gas manifolds
is only acceptable if there is a validated
method to prevent backflow from the
non-medicinal gas line to the medicinal gas
line.

14.

BASE R OTE - ¥ pMSET |14

F R F AR G wRHERT o delg
¢Wﬁ¢W&ﬁL§ﬂT%ﬁﬁwE%“
%«Fm Wehpl g Lt R Fogp

g o AV R e g iR o
AFFFMORT L oI Fr 5

TR Reh T o A 2 fpiads GMP RE -
RG> B Ed RS N TL o

Filling manifolds should be dedicated to a
single medicinal gas or to a given mixture
of medicinal gases. In exceptional cases,
filling gases used for other medical
purposes on manifolds dedicated to
medicinal gases may be acceptable if
justified and performed under control. In
these cases, the quality of the
non-medicinal gas should be at least equal
to the required quality of the medicinal gas
and GMP standards should be maintained.
Filling should then be carried out by
campaigns.

15.

W Ee ik RE (RS | 15

R ) @B F s
Fru B N IF R 3 AR B g T g
CAS QUL Bl g ”'L'r“ﬁ BB 5 ot i
Aﬁﬁﬂ°9@ U BEP R A A

PV RHER A S

p
E3
B 2 AN F L - sk ik

Repair and maintenance operations
(including cleaning and purging) of
equipment, should not adversely affect the
quality of the medicinal gases. In particular,
procedures should describe the measures to
be taken after repair and maintenance
operations involving breaches of the

I e system’s integrity. Specifically it should be
demonstrated that the equipment is free
from any contamination that may adversely
affect the quality of the finished product
before releasing it for use. Records should
be maintained.

16. ## 8w F* F g+ pr (&% 12 | 16. A procedure should describe the measures
AT AR P 3F i ?Lf? EAE IR E R to be taken when a tanker is back into
AT ) H AR Bde i TR R B medicinal gas service (after transporting
SEi IRy :fp A SRl non-medicinal gas in the conditions

mentioned in section 12, or after a
maintenance operation). This should
include analytical testing.

% 1 4 it* (DOCUMENTATION)
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17. 0% -

Y T

BB T E 2B R RERE - R A
FRE VI Ap R E L ;%;g E &

17.

Data included in the records for each batch
of cylinders/mobile cryogenic vessels must

ensure that each filled cylinder is traceable

oo B BEEET AN to significant aspects of the relevant filling
operations. As appropriate, the following
should be entered:

Q) A& LR a) the name of the product;

b) #%5.; b) batch number;

C) ErphEmEi c) the date and the time of the filling

operations;

d fiFF- £&H3 (4o %‘sﬂ d) identification of the person(s) carrying
Ble~ LBy S ELE) 2 out each significant step (e.g. line
Aoend o ahu g clearance, receipt, preparation before

filling, filling etc.);

e) @ H AriE kT 5 Y m%*b T 4 e) Dbatch(es) reference(s) for the gas(es)
TR Aok % 22 wEeTit > @ FEH R used for the filling operation as
BB referred to in section 22, including

status;

f) s * 2 % F (Hldo: ‘JE L E ) f) equipment used (e.g. filling manifold);

Q) RiELZ W o ARFL/BEN R TR g) quantity of cylinders/mobile cryogenic
cE 0 ¢ 7 BN A %ﬁﬁ ookl g vessels before filling, including
KFE AR p ; individual identification references

and water capacity(ies);

h)y s 7Fenivd (42 % 30 h) pre-filling operations performed (see
iE) section 30);

i) FRAFALEEEET g L2 i) key parameters that are needed to
hd 4 2}@: ; ensure correct fill at standard

conditions;

j) FEEETE RAFELZKRALS S J) results of appropriate checks to ensure

the containers have been filled;

K) =995 k) asample of the batch label;

)} ﬁn ¥R G B R R LR I) specification of the finished product

% (¢ ZRIBERAREKEZ %ﬁi and results of quality control tests
F!E ) (including reference to the calibration
status of the test equipment);

m) 3% 2 4% 3[4 B 38 R B B el m) quantity of rejected cylinders/mobile
® TG BRaRe Y FHEE cryogenic vessels, with individual
* e ¥ identification references and reasons

for rejections;

n EFFEL&EFEE2F0THR n) details of any problems or unusual
S ER R AR TR events, and signed authorisation for
¥ any deviation from filling instructions;

and
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0) o AIEARRTEN pHe
3 c

0) certification statement by the
Authorised Person, date and signature.

18.

*ﬂ'*‘&?ﬁ TEE %51‘;‘2?2 2B - PE A

18. Records should be maintained for each batch

LEREE AT o B PF B KA of gas intended to be delivered into hospital
FEIET NG tanks. These records should, as appropriate,
include the following:
Q) A& LR a) name of the product;
b) #%5.; b) batch number;
C) SV zZp=teniiiy (2 ) 2 ¢) identification reference for the tank

W%%?%,

(tanker) in which the batch is certified;

d Elicrp hopp

d) date and time of the filling operation;

€) TR (W2 ) AL 4R i
A |

e) identification of the person(s) carrying
out the filling of the tank (tanker);

N ERE (i) Rt TR 4
v KR F ALY TR

f) reference to the supplying tanker
(tank), reference to the source gas as
applicable;

9) MAE T wE

g) relevant details concerning the filling
operation;

r-r"?r? b

h) B A 5o 2E
(¢ % ﬂﬁ&%&##&

P
7

9“&
%

h) specification of the finished product
and results of quality control tests
(including reference to the calibration
status of the test equipment);

i) ERPFEAMRFEEaOmEz 8§
edpd 2 E e AR FIRT

i) details of any problems or unusual
events, and signed authorisation for
any deviation from filling instructions;
and

) dARIEA R aniv AR s p e
R o

J) certification statement by the
Authorised Person, date and signature.

# (PRODUCTION)

REFMARTFHARER A

( Transfers and deliveries of cryogenic and liquefied gas )

JEAL S ipq ER ESRLS R i Falic: o F e
%%ﬁwm?ﬂiﬁ’%%@%ﬁ
KL T P52 SEFEITTHE
}f% ﬁﬁ#%‘%ﬂf@ﬁ‘c%iﬂw*ﬁwbiﬁﬂ
e WipddR A R 2 R
ﬂ%* ® % m vl Ap B g e

%
-~

f'r ,F’"C}\ °

19.

The transfers of cryogenic or liquefied
gases from primary storage, including
controls before transfers, should be in
accordance with validated procedures
designed to avoid any contamination.
Transfer lines should be equipped with
non-return valves or other suitable
alternatives. Flexible connections, and
coupling hoses and connectors should be
flushed with the relevant gas before use.
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20. i@ iR CLRER mﬁ%lsz i ? & pe | 20. The transfer hoses used to fill tanks and
HA L - Mol o R * BBk tankers should be equipped with. The use
PrF Mz o pER A B RS A of adaptors allowing the connection of
B e tanks and tankers not dedicated to the same

gases should be adequately controlled.

21, F M2 o FHBREGPRIFE A FATT | 21, Deliveries of gas may be added to tanks
2 FHAEFTRIFORNTIE T containing the same quality of gas provided
ip e & ”ﬁ‘r F WA Y S BiR ST B that a sample is tested to ensure that the

pATE L ey B 2 Bep 2 il quality of the delivered gas is acceptable.
i‘éﬁ 1 o This sample may be taken from the gas to
be delivered or from the receiving tank
after delivery.
I R P G T2 REH Note: See specific arrangements in section
B ALY A2 iR o 42 for filling of tanks retained by
customers at the customer’s premises.
BB BB R BE LB ERT
(Filling and labelling of cylinders and mobile cryogenic vessels )

22. HiELARFRE AN MR F B2 90§ 48 | 22, Before filling cylinders and mobile
2=t S AR R RARRE AR PR R cryogenic vessels, a batch (batches) of
oL o gas(es) should be determined, controlled

according to specifications and approved
for filling.

23. 4ol U RB ¢ oerik o A ® 20 | 23, In the case of continuous processes as
Mo A EARY B A R R4 those mentioned in ‘Principle’, there should
P ERR - be adequate in-process controls to ensure

that the gas complies with specifications.

24, ¥ BB N MR E BER MRS &% | 24. Cylinders, mobile cryogenic vessels and

RS PR FV iz P B
Fov i RE N E - .P§9+ gﬁ’ggiug:rr;ﬁ
AT F MR & P o 4 FU 5 PR AR
TR gad R e S g Dk E R o
BAFEAe R B i i e MR 4 A
B

valves should conform to appropriate
technical specifications and any relevant
requirements of the Marketing
Authorisation. They should be dedicated to
a single medicinal gas or to a given mixture
of medicinal gases. Cylinders should be
colour-coded according to relevant
standards. They should preferably be fitted
with minimum pressure retention valves
with non-return mechanism in order to get
adequate protection against contamination.
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25. GhIEIL MBS MEF BERF 0 A% - & |25,

L) T RN

ik PREN LB P L

R RAD PR E R
\:E 'E"‘%#}:‘]T °

Cylinders, mobile cryogenic vessels and
valves should be checked before first use in
production, and should be properly
maintained. Where medical devices have
gone through a conformity assessment
procedure!, the maintenance should address
the medical device manufacturer’s
instructions.

26, HhE A RE TERD FREERS |26

ERE A Mo R FUR R RS TR
Sk il b P AR RS

Checks and maintenance operations should
not affect the quality and the safety of the
medicinal product. The water used for the
hydrostatic pressure testing carried out on
cylinders should be at least of drinking
quality.

27, dpigide t R 2w B%eimp 38 p 4 | 27.

Wk 105 42 R B 2 R - 30
A TFE R RAK S B © S R g0
B BB IEERAT SRR

As part of the checks and maintenance
operations, cylinders should be subject to
an internal visual inspection before fitting
the valve, to make sure they are not
contaminated with water or other
contaminants. This should be done:

o ATEBEAUI R YR F Y F A

* when they are new and initially put into
medicinal gas service;

o BBTRPUHNFTERZE TLRBERK
B e rpl R

» following any hydrostatic statutory
pressure test or equivalent test where
the valve is removed,

EEIC T TLE

* whenever the valve is replaced.

ARMPELSRFFMF UL ERF
A3 A FTL o Ao HHR TP IR R =
oA B P P A R 0 Y SR T A
PR D o UFERE AT L -

After fitting, the valve should be kept
closed to prevent any contamination from
entering the cylinder. If there is any doubt
about the internal condition of the cylinder,
the valve should be removed and the
cylinder internally inspected to ensure it
has not been contaminated.

28. I HE N MEFFERP 2 M FA |28
;L’//

R T PG P e ?‘3*{
Fol g e 7 HHTRREN HE X o
e pRSAE NFRE. i#&@&mﬁﬁ

Maintenance and repair operations of
cylinders, mobile cryogenic vessels and
valves are the responsibility of the
manufacturer of the medicinal product. If
subcontracted, they should only be carried
out by approved subcontractors, and
contracts including technical agreements
should be established. Subcontractors
should be audited to ensure that appropriate
standards are maintained.
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29. B - WEF kAo MFE AL~ 48 50 | 29, There should be a system in place to ensure
UM F BB R v i i o traceability of cylinders, mobile cryogenic
vessels and valves.
30. Bz MR (T b ¢35 30. Checks to be performed before filling

should include:

a) L RRYTH TORENGR
b UFERE - BB LD
Uiy

a) in the case of cylinders, a check,
carried out according to defined
procedure, to ensure there is a positive
residual pressure in each cylinder;

o el B IURS ARE 0 ¥R
76BN B AR R
R Ml sh e A oS Y -
TR B I FEF w BE o 4R
FURBERE L

* if the cylinder is fitted with a minimum
pressure retention valve, when there is
no signal indicating there is a positive
residual pressure, the correct
functioning of the valve should be
checked, and if the valve is shown not
to function properly the cylinder should
be sent to maintenance,

o hrMFLIL BB ARR
AP LR EEILEY A
ERCRNEEN L BT -
APRREBF LTSRS
T S AN NP RIS X
RNV i e B

¢ if the cylinder is not fitted with a
minimum pressure retention valve,
when there is no positive residual
pressure the cylinder should be put
aside for additional measures, to make
sure it is not contaminated with water or
other contaminants; additional measures
could consist of internal visual
inspection followed by cleaning using a
validated method;

b) Fr 73 Langt=tz L& e #5470
w4

b) acheck to ensure that all previous
batch labels have been removed;

) ERdFRL A SR Bg L #
e b

c) acheck that any damaged product
labels have been removed and
replaced;

d) FWp AR AF - mHET - BBV
B BERP 2 Wins RINEG
B SNBBFTE N 5L LR
PEIEE 7% S

d) avisual external inspection of each
cylinder, mobile cryogenic vessel and
valve for dents, arc burns, debris, other
damage and contamination with oil or
grease; cleaning should be done if
necessary,

€) BAF- I BENLEFED
AR AT E LB M

PRl I

e) a check of each cylinder or mobile
cryogenic vessel outlet connection to
determine that it is the proper type for
the particular gas involved,
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f) REARPTREFREDD Y (5
R PREORP)

f)  acheck of the date of the next test to
be performed on the valve (in the case
of valves that need to be periodically
tested);

0) WEMAIHE N SEGE A
B R R R

BB FopiE (Blde 1 4k g e R
WA EGRE) A2 R

PO
By

g) acheck of the cylinders or mobile
cryogenic vessels to ensure that any
tests required by national or
international regulations (e.g.
hydrostatic pressure test or equivalent
for cylinders) have been conducted
and still is valid; and

h)y rFEz s - 3 B4 7 Fv R LY
¢ 7% (4P BB RLBIE AR fhpg 4
) gk oo

h) acheck to determine that each
container is colour-coded as specified
in the Marketing Authorisation
(colour-coding of the relevant
national/international standards).

3l BT E et B A o 31. A batch should be defined for filling
operations.
32, fxw R E L2 A ik B FF 97 | 32, Cylinders which have been returned for
B 2 e B oS B H T Lk Y R refilling should be prepared with care in
T B o g TR/ TEARR order to minimise risks for contamination
&G rErT o in line with the procedures defined in the
Marketing Authorisation. These
procedures, which should include
evacuation and/or purging operations,
should be validated.
Ve A R 1}5:} £ A 15°C~200 = Note: For compressed gases a maximum
g LR A T s Hgp grIm s Pl L 500 theoretical impurity of 500 ppm v/v should
ppmv/v (H s BLRA 5 4pE ) be obtained for a filling pressure of 200 bar
at 15 °C (and equivalent for other filling
pressures).
33 frw BREELZHE N R T B iRy | 33. Mobile cryogenic vessels that have been
FAFE AR {‘;’Wﬁ }3? o LR F returned for refilling should be prepared
—’1L PG RD BMe A H F R B with care in order to minimise the risks of
TR n% * ;_ BLen™ X —% B oo contamination, in line with the procedures
defined in the Marketing Authorisation. In
particular, mobile vessels with no residual
pressure should be prepared using a
validated method.
34. i There should be appropriate checks to

B EFHRE o MREE
FCMOR B V3 §§ LS Eﬁ/é L

= - 'L%éﬂmi/ﬁ%ﬁv 34.

ensure that each cylinder/mobile cryogenic
vessel has been properly filled.
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%-i—ﬁéiﬁﬁﬁ’ﬁﬁ%w%ﬁ%%ﬁ 35.

e AR 2w i g e «zz?piwéi
,%(&EL%? 36 15 ) o 2HBlES E R A R
ERALFEACRE N T ﬁff?’@’ﬁt
%é?’*f{l’?r%%ﬁ"ﬁw\ &3 7 o

Each filled cylinder should be tested for
leaks using an appropriate method, prior to
fitting the tamper evident seal or device
(see section 36). The test method should
not introduce any contaminant into the
valve outlet and, if applicable, should be
performed after any quality sample is
taken.

36. ELis ARFTR RS S E o N IRE S ¢ | 36.

X AR HIERE N R B K
Rk it XY o

After filling, cylinders valves should be
fitted with covers to protect the outlets
from contamination. Cylinders and mobile
cryogenic vessels should be fitted with
tamper-evident seals or devices.

37. & - GFLE A BN

FERS A o4 | 37,
—E’ _ 55

Each cylinder or mobile cryogenic vessel
should be labelled. The batch number and
the expiry date may be on a separate label.

38. #

AE%EJE% LESIY!
ﬁ—%ﬁﬁgﬁgigwgfﬂa

ﬁﬁﬁfﬂilk§%’ﬁﬁiﬁi 38,

In the case of medicinal gases produced by
mixing two or more different gases (in-line
before filling or directly into the cylinders);
the mixing process should be validated to
ensure that the gases are properly mixed in
every cylinder and that the mixture is
homogeneous.

& ¢ 4] (QUALITY CONTROL)

39. FpFW FH (AL BENMEF |39

E o FEEH ) Bk D T g Rt

TR ERT o

Each batch of medicinal gas (cylinders,
mobile cryogenic vessels, hospital tanks)
should be tested in accordance with the
requirements of the Marketing
Authorisation and certified.

40. “/f LB FT G & R R T FE R4 | 40.

FSRETRH AT e AR LT
Fleng

Unless different provisions are required in
the Marketing Authorisation, the sampling
plan and the analysis to be performed
should comply, in the case of cylinders
with the following requirements.

a) gﬁ—%%%%@é%%@&%@
LR o A A E b A Y
oo A - AR E B LR 10
FeiplE- Baw¥L s M2 - 282
' o

a) In the case of a single medicinal gas
filled via a multi-cylinder manifold,
the gas from at least one cylinder from
each manifold filling cycle should be
tested for identity and assay each time
the cylinders are changed on the
manifold.
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b) & -

FrogmE g - eh
W H - AP L 50
Reiplid- Baw¥L s M2 k- &2
£ oo A ETBE A P 6] Aol
-1 TEFISE R Y AR AR~ G
U E R

b) In the case of a single medicinal gas
filled put into cylinders one at a time,
the gas from at least one cylinder of
each uninterrupted filling cycle should
be tested for identity and assay. An
example of an uninterrupted filling
cycle is one shift's production using
the same personnel, equipment, and
batch of gas to be filled.

) ‘gd - B FEAABAA B

FAT R - LT R EPE O B -
g WERGFE F - F
otz £ 0T HrF 4 (4
P eE) LA - BREER
(R E SR A - A enE -
#\t‘ WriE LiFH ) - BARFLE

¢) Inthe case of a medicinal gas
produced by mixing two or more gases
in a cylinder from the same manifold,
the gas from every cylinder should be
tested for assay and identity of each
component gas. For excipients, if any,
testing on identity could be performed

- ]“zL_ BIFR o B SFEITZ P on one cylinder per manifold filling
B8 Lk B FOPGERBLY Ak Y o cycle (or per uninterrupted filling
cycle in case of cylinders filled one at
a time). Fewer cylinders may be tested
in case of validated automated filling
system.
d FERE&EFR2ZEL > FAEER d) Premixed gases should follow the
RHER L f@ﬁ mE - F HIE same principles as single gases when
2 RPl EARS @ FpEARE continuous in-line testing of the
L EU%§ Th-F AR AR AL R & mixture to be filled is performed.
MAAFr FHZ AR - Premixed gases should follow the
same principle as medicinal gases
produced by mixing gases in the
cylinders when there is no continuous
inline testing of the mixture to be
filled.
doE EIREM > B FKES T EPGE Testing for water content should be
performed unless otherwise justified.
R ELICEREETREOE T MR Other sampling and testing procedures that
BHHRARRE > TV MEMH LI provide at least equivalent level of quality

assurance may be justified
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41, “,/f FEEAFTF & RA PR e F R | 41, Unless different provisions are required in
BRAHMEFEBERSPERE - TR the Marketing Authorisation, final testing
ZZZEE - WA - T BAESL on mobile cryogenic vessels should include
o Hflbby MAAED aFH e gl a test for assay and identity on each vessel.
H o T EREFRRIGE Testing by batches should only be carried

out if it has been demonstrated that the
critical attributes of the gas remaining in
each vessel before refilling have been
maintained.

42, "1 BB R BIRELE S OATIRE 2 42. Cryogenic vessels retained by customers
BEE( ¥ Feenigth & AR E ) (hospital tanks or home cryogenic vessels),
¥ B HER %' AR R A R A Ao which are refilled in place from dedicated
ZoplELsEERE Re o REP R tankers do not need to be sampled after
BP i AR FLRLD T aFE R filling, provided that a certificate of
2, o analysis on the contents of the tanker

accompanies the delivery. However, it
should be demonstrated that the
specification of the gas in the vessels is
maintained over the successive refillings.

43, % V5 RITOHBERSET Fk&E 7 F | 43, Reference and retention samples are not
& o required, unless otherwise specified.

44, 1= /]?e TR N A de % TP —%‘ ¥ 4 | 44. On-going stability studies are not required
BEFZXETPFFT AT ZE Do in case initial stability studies have been

replaced by bibliographic data.

¢ KF WendE ¥ (TRANSPORTATION OF PACKAGED GASES)

45, SUELZF WAFLE RS MR F B> b
FHF RS EE FR ARG E SR

HFE ki * chpBipia s o

45. Filled gas cylinders and home cryogenic
vessels should be protected during
transportation so that, in particular, they are
delivered to customers in a clean state
compatible with the environment in which

they will be used.

¥ # % (GLOSSARY)

w%%w
A EE2 EPSFaEe § e

Active substance gas
Any gas intended to be an active substance for a
medicinal product.

TR AR R A A Ao

Air separation

Separation of atmospheric air into its constituent
gases using fractional distillation at cryogenic
temperatures.

B5F
ﬁfi’f&%‘m

BET

s wrd F 0 -50°C o

o

# 4
2 AF e

=3
4

Compressed gas

Gas which, when packaged under pressure is
entirely gaseous at all temperatures above —50
°C.
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zE Container
FRAIpE M REOEF B (B | Acontainer is a cryogenic vessel (tank, tanker or
o SH B A S H R F B ) 4T~ | other type of mobile cryogenic vessel), a
FAdmig i v e K550 o cylinder, a cylinder bundle or any other package
that is in direct contact with the gas.
%R F Cryogenic gas
B 1.013 = &8 & 13t -150 °C pFi it eng Gas which liquefies at 1.013 bar at temperatures
L below —150 °C.
4% ¥, Cylinder
A SFIFE B % 3RS ’fi‘{ﬁ » ;% i* | Container usually cylindrical suited for
A ﬁa: 2 F R Fed 7 At F BREZET A S | compressed, liquefied or dissolved gas, fitted
LRI X e i s - with a device to regulate the spontaneous
outflow of gas at atmospheric pressure and room
temperature.
Ry Cylinder bundle
AARFLE L o d g T %f‘ 7 - 42 i¥ % | An assembly of cylinders, which are fastened

- BE ;uf#—i’ﬁﬁi%]_%i’i% * oo

together interconnected by a manifold,
transported and used as a unit.

PFEZ
A EF ks BF RGBS W
@ R4 113 1.013 % o

Evacuate

To remove the residual gas from a
container/system to a pressure less than 1.013
bar using a vacuum system.

#
21013 = &2 20°CEE 2f & & 250°C
PEG ZFRAREIThzmP T o

Gas

Any substance that is completely gaseous at
1.013 bar and +20 °C or has a vapour pressure
exceeding 3 bar at + 50 °C.

MR E

Home cryogenic vessel

q_»PQ PR BN R B B = B | Mobile cryogenic vessel designed to hold liquid

f HERET FRFF e oxygen and dispense gaseous oxygen at patients’
home.

KRR Hydrostatic pressure test

BFE R A R B R TR R A Test performed as required by national or

"o ik PR B RS SR B FArE {7 enidBk o | international regulations in order to ensure that
pressure containers are able to withstand
pressures up to the container’s design pressure.

AL | Liquefied gas

F R

fd 2 -50°C pr 5 204 7
WS ER) i AL -

A gas which, when packaged for transport, is
partially liquid (or solid) at a temperature above
—50°C.

3
EXRFRR-BAIBPIHTELR-FRF
MPEZEE AR E A KR o

Manifold
Equipment or apparatus designed to enable one
or more gas containers to be emptied and filled

at the same time.
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Fﬁmﬁ'@’ﬁ—i““r@%\m% Ak 1 D Sm 7%
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Maximum theoretical residual impurity
Gaseous impurity coming from a possible
backflow that remains after the cylinders
pre-treatment before filling. The calculation of
the maximum theoretical residual impurity is
only relevant for compressed gases and supposes
that these gases act as perfect gases.

Medicinal gas
Any gas or mixture of gases classified as a
medicinal product.

PPk BN £ 0 L R
W R A F R LR LR -

Minimum pressure retention valve

A cylinder valve, which maintains a positive

pressure above atmospheric pressure in a gas
cylinder after use, in order to prevent internal
contamination of the cylinder.

BEIREFE Mobile cryogenic vessel

BRI 2ZHBENGH O B LiFRFPN F P & | Mobile thermally insulated container designed to

RREK R o A AHRY o AEZ ¢ 35 @ o | maintain the contents in a liquid state. In the
Annex, this term does not include the tankers.

i R Non-return valve

Yo H o o d g Valve which permits flow in one direction only.

R Purge

To remove the residual gas from a
container/system by first pressurising and then
venting the gas used for purging to 1.013 bar.

Tank

Static thermally insulated container designed for
the storage of liquefied or cryogenic gas. They
are also called “Fixed cryogenic vessels”.

Tanker

In the context of the Annex, thermally insulated
container fixed on a vehicle for the transport of
liquefied or cryogenic gas.

R Valve

EEM R R o Device for opening and closing containers.

#F Vent

B F TR B U A F WK FE | To remove the residual gas from a

B/ ks AT 1013 % o container/system down to 1.013 bar, by opening

the container/system to atmosphere.

I 4 EUEEA > i %3 24810 «CErfhis -

1 Inthe EU/EEA, these devices are marked «CE».
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R 8 Rz ¢ e (SAMPLING OF STARTING AND
PACKAGING MATERIALS)

& B (PRINCIPLE)

PRI -BEENFEE c G B
- TE;#L,:’(:‘ - ’J‘%KA\ o fgfﬁrﬁ ,; , —'}5
LES = SR DA SR O R B = L L
HTESR B A o T B ARG R LR
Fims ke & 204 o

Sampling is an important operation in
which only a small fraction of a batch is
taken. Valid conclusions on the whole
cannot be based on tests which have been
carried out on non-representative samples.
Correct sampling is thus an essential part of
a system of Quality Assurance.

s PR EST GMP B P]¢ ¥ 6 §
6.11 E’J 6.14 ﬁ;l_: o j\lfj—ﬂlj ff/;ﬁi{}i};ﬂ f’fii
¢ EPHZ PR R BN AR

Note: Sampling is dealt with in Chapter 6
of the Guide to GMP, items 6.11 to
6.14. These supplementary guidelines
give additional guidance on the
sampling of starting and packaging
materials.

kgL F (PERSONNEL)

1 fic Rt armpiiip 2 g | L

EREFRPVR AR A

Personnel who take samples should receive
initial and on-going regular training in the
disciplines relevant to correct sampling.
This training should include:

> R E

» sampling plans,

> %G EAES

> written sampling procedures,

> O RREE KA

> the techniques and equipment for
sampling,

» R FLEh R

» the risks of cross-contamination,

> MR F RehE (AR F b TR R
R N

» the precautions to be taken with regard
to unstable and/or sterile substances,

> LRRFHE R AP RR
&

> the importance of considering the visual
appearance of materials, containers and
labels,

> jediEin LA R OF RN &
I]\i_ o

> the importance of recording any
unexpected or unusual circumstances.

R (STARTING MATERIALS)

2. RFzZmFEPrIOERR LY R AP D |2

TE R MR R R T HE - R
17 FR AR P A A FE o © 2 2 FoTAL
FEOR@ e RO F B E AL L Faiikor
FoOOTFFRHE- B2 G Bk e

The identity of a complete batch of starting
materials can normally only be ensured if
individual samples are taken from all the
containers and an identity test performed on
each sample. It is permissible to sample
only a proportion of the containers where a
validated procedure has been established to
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ensure that no single container of starting
material will be incorrectly identified on its
label.

Y R

T RTAER 3.

This validation should take account of at
least the following aspects:

> Al R ERR ok e L5
WEL £ GMP & K82 ;

» nature and status of the manufacturer
and of the supplier and their
understanding of the GMP requirements
of the Pharmaceutical Industry;

> the Quality Assurance system of the
manufacturer of the starting material;

» the manufacturing conditions under
which the starting material is produced
and controlled;

> R MR R R

» the nature of the starting material and
the medicinal products in which it will
be used.

A bR PET s — B SRR R o ¥
_"‘JIJFL"]/’ :j[-&)» é’uufﬁ"“aﬁlﬁﬁ‘:‘ }:\ﬂ
P e s

Under such arrangements, it is possible that
a validated procedure exempting identity
testing of each incoming container of
starting material could be accepted for:

> KfE- ASHUER A AR

» starting materials coming from a single
product manufacturer or plant;

O L SR
23 B R AU
,@;gﬂ};'a: épmfﬁx{,ﬁ Bz d §

el B R E
)% %ﬁﬂwm a2

2, 4z
-5
F.E_ A SL o

» starting materials coming directly from
a manufacturer or in the manufacturer's
sealed container where there is a history
of reliability and regular audits of the
manufacturer's Quality Assurance
system are conducted by the purchaser
(the manufacturer of the medicinal
products or by an officially accredited
body.)

$0T A L AR A g S L PR

L= S i

It is improbable that a procedure could be
satisfactorily validated for:

> A4 REH o blded © /‘—‘%"'{-&L@'\Ey
""ﬁﬁ[gllE /)%(7‘};]9 ;\ %ﬁﬂ ,

> starting materials supplied by
intermediaries such as brokers where
the source of manufacture is unknown
or not audited;

> LBt A S R o

» starting materials for use in parenteral
products.
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Rl =k ch T ¥ A g0 B 2RI S
ook & R e B ER R B2
P TOESL R g o S HH N AR
BT B etk Sl B (R SR en jE L
Lo TR ERFRE Y BEESET
REOLRE A - B EHRSREZ
RSSO R T BT G R
R At p L IR e A

The quality of a batch of starting materials
may be assessed by taking and testing a
representative sample. The samples taken
for identity testing could be used for this
purpose. The number of samples taken for
the preparation of a representative sample
should be determined statistically and
specified in a sampling plan. The number
of individual samples which may be
blended to form a composite sample should
also be defined, taking into account the
nature of the material, knowledge of the
supplier and the homogeneity of the
composite sample.

¢ g4 (PACKAGING MATERIAL

5.

F MR ETERI ST R T AT
TR enlicE ~ & Reng s P g
F(olde» Bdee M2 (R R]ae &
M)~ 2 Ak 2 JEd AR R Kt
PRBE L& T RGP Rk
Btk a2 B e A PR A
237 -

The sampling plan for packaging materials
should take account of at least the
following : the quantity received, the
quality required, the nature of the material
(e.g. primary packaging materials and/or
printed packaging materials), the
production methods, and the knowledge of
Quality Assurance system of the packaging
materials manufacturer based on audits.
The number of samples taken should be
determined statistically and specified in a
sampling plan.
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TR 19 A

P F 2 ¥ 982 (MANUFACTURE OF LIQUIDS,

CREAMS AND OINTMENTS)

&R (PRINCIPLE)

WY > RH P TEHT T N
A2 B FL o T R
Bl o P iERE S e

T
B g

Liquids, creams and ointments may be
particularly susceptible to microbial and other
contamination during manufacture. Therefore
special measures must be taken to prevent
any contamination.

Note: The manufacture of liquids, creams and

TR E| 5 ¥ ’?ﬂ’]: v T A lenflid o ik
GMP z 3R % H is § * g » & ointments must be done in accordance
S RURER A Sy i IRC RSN i 10 with the GMP described in the PIC
Guide to GMP and with the other
supplementary guidelines, where
applicable. The present guidelines only
stress points which are specific to this
manufacture.
B 5% *% 2 &% # (PREMISES AND EQUIPMENT)

LAV rARELRFL  EHRET BPRIT
¥r @ e ARAAH 2R R
kB AR AT RUERTF S M
F R boe

1. The use of closed systems of processing and
transfer is recommended in order to protect
the product from contamination. Production
areas where the products or open clean
containers are exposed should normally be
effectively ventilated with filtered air.

2. Tanks, containers, pipework and pumps
should be designed and installed so that they
may be readily cleaned and if necessary
sanitised. In particular, equipment design
should include a minimum of dead-legs or
sites where residues can accumulate and
promote microbial proliferation.

BRETVRBARFEL SR o F RO
AmFEE A SR EHT

3. The use of glass apparatus should be avoided
wherever possible. High quality stainless
steel is often the material of choice for
product contact parts.

4 2 (PRODUCTION)
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4.2 A% k2 P FEHd PRV ehR TR
B HEGp o ok E AR R RS L
rARINPE S W e O FiR-z) B S
Eie B R FAIL R F R SR
SR AR R 0 NRE R B RIEA S F oA
[ 73

% -

4. The chemical and microbiological quality of
water used in production should be specified
and monitored. Care should be taken in the
maintenance of water systems in order to
avoid the risk of microbial proliferation.
After any chemical sanitization of the water
systems, a validated flushing procedure
should be followed to ensure that the
sanitising agent has been effectively
removed.

’F%HH ’}f?:‘-"l ll*ﬁ?’

5. The quality of materials received in bulk
tankers should be checked before they are
transferred to bulk storage tanks.

6. Care should be taken when transferring
materials via pipelines to ensure that they are
delivered to their correct destination.

BAFRY A FEr AR RE
FRERTADORR o

7. Materials likely to shed fibres or other
contaminants, like cardboard or wooden
pallets, should not enter the areas where
products or clean containers are exposed.

8. LHEMBR ) AFRLEFARREHE 2D
il g2 Ll QAR Foc e 2 W
AR Ao pE s ATin (s 2 BARM P RS
AR MR RF RS

8. Care should be taken to maintain the
homogeneity of mixtures, suspensions, etc.
during filling. Mixing and filling processes
should be validated. Special care should be
taken at the beginning of a filling process,
after stoppages and at the end of the process
to ensure that homogeneity is maintained.

9.&“%‘?1*%/’7\/?*’2 BT H B
mqu,;ﬁﬂﬁiqu,;uvix—j§ﬁ7 °

9. When the finished product is not immediately
packaged, the maximum period of storage
and the storage conditions should be
specified and respected.
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R 10 S BRPFEAMELR AT F 0ok Ha o3
( MANUFACTURE OF PRESSURISED METERED DOSE
AEROSOL PREPARATIONS FOR INHALATION )

R Bl (PRINCIPLE)

R R s 4d§4—f7m§ ZAH A
i 0 T RIRP ZERFRA ;}»i)?ﬁ‘m;}&_
Fd]iﬁ‘i(’ Holg ik 447”14%'(‘L_;§_{L
MR B MiEETiET o ER B
w?m{“xﬁ- » LR E LR A —,‘f—!i:j—
M et n E & o

Manufacture of pressurised aerosol products
for inhalation with metering valves requires
some special provisions arising from the
particular nature of this pharmaceutical form.
It should occur under conditions which
minimise microbial and particulate
contamination. Assurance of the quality of
the valve components and, in the case of
suspensions, of uniformity is also of
particular importance.

I EHEF R HAAR R ®

PIC/S 4551 #1if 2. GMP » % ¥ {7 p% >
i B AT Cedg 3I4LET o AR 53
SHr g g o

Note: The manufacture of metered dose
aerosols must be done in accordance
with the GMP described in the PIC
Guide to GMP and with the other
supplementary guidelines, where
applicable. The present guidelines only
stress points which are specific to this
manufacture.

1l (GENERAL)

*:F it \:g %ﬁlﬂ

47T f@ ¥ m@l;\e 1.

There are presently two common
manufacturing and filling methods as
follows:

a) = FER ks (B4 ERZ) (Two-shot
system) : & #-F s A }E’?é—‘frﬁ i Bheh
FEH Y o LM REIF FF
By E o fé%*ﬂF%% HBEEEL
BRI R LELS (NEAS R
N R A& AP 2
Pt A SRR R s TR R 0 R B AT
FIL o

a) Two-shot system (pressure filling).
The active ingredient is suspended in a
high boiling point propellant, the dose is
filled into the container, the valve is
crimped on and the lower boiling point
propellant is injected through the valve
stem to make up the finished product. The
suspension of active ingredient in
propellant is kept cool to reduce
evaporation loss.

b) - =t;# "t % #2(One-shot process) (4 v
HE ) &g oona AR FT A R
Ep? o X ARRE/NAMET RF

Bh- TIEA/AEY MRBIERE BRI
»FEY

S

o3

b) One-shot process (cold filling). The active
ingredient is suspended in a mixture of
propellants and held either under high
pressure and/or at a low temperature. The
suspension is then filled directly into the
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container in one shot.

1;»,1 % 2k ¥ B B (PREMISES AND EQUIPMENT)

2. W g TEREV AR P kAP | 2. Manufacture and filling should be carried out

7 o as far as possible in a closed system.

B AFAFEDN LA B2 ®E > BERS | 3. Where products or clean components are
WhEF 1 FED @»Iﬁi g% o exposed, the area should be fed with filtered
P REEEF G RN o air, should comply with the requirements of

at least a Grade D environment and should be
entered through airlocks.

228542+ (PRODUCTION AND QUALITY CONTROL )

)

4, 5{ Cep A2 38 R k3t A < 5 #c® | 4. Metering valves for aerosols are a more

KENE i A SRR AR #éz ﬁ Rl E complex engineering article than most
.E WP R e AV ER AL RUDSET pharmaceutical components. Specifications,
EC ‘«u#i HEE o sampling and testing should be appropriate

for this situation. Auditing the Quality
Assurance system of the valve manufacturer
is of particular importance.

5. %77 il (bldoiR & F f4a:EH ) RS | 5. All fluids (e.g. liquid or gaseous propellants)

g
Wi 0 1 'ﬁ 2 2202 um TS o 4o T should be filtered to remove particles greater
it ?f v kAR TG o than 0.2 micron. An additional filtration
where possible immediately before filling is
desirable.
6. 7 BEERZ 7K ki * i £3%24 & | 6. Containers and valves should be cleaned
P EFEACENT R MR EE E RS L) using a validated procedure appropriate to the
4ok AR R (AR ) S A P use of the product to ensure the absence of
Frendd o bgpiF2t 2R ERS any contaminants such as fabrication aids
AEEY RPFE gy BY o FN S AT (e.g. lubricants) or undue microbiological
GldeBtk 0 BRI 5 L m#ﬁ oo BB contaminants. After cleaning, valves should
gk B/ ET LEM - & it??r‘ oo be kept in clean, closed containers and
o st A -,‘?’- E o precautions taken not to introduce

contamination during subsequent handling,
e.g. taking samples. Containers should be
provided to the filling line in a clean
condition or cleaned on line immediately

before filling.
7. R LR BB #ﬁ x5 > 1 Fx | 7. Precautions should be taken to ensure
BRI L BLeia - (o uniformity of suspensions at the point of fill

throughout the filling process.
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8. #k % - i@y o

X T REEED X A
SR Bl AE - FEERE 100%0E

24 -

FES Y ¥ kil
F AL R o

Wi

[sad

8. When a two-shot filling process is used, it is

necessary to ensure that both shots are of the
correct weight in order to achieve the correct
composition. For this purpose, 100% weight
checking at each stage is often desirable.

9. U 15 1 HI AL £
S Jls 1L AR F 05

o

Wik o E PR
RA G kA

. Controls after filling should ensure the

absence of undue leakage. Any leakage test
should be performed in a way which avoids
microbial contamination or residual moisture.
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R 11

% i 43t (COMPUTERISED SYSTEMS)

R Bl (PRINCIPLE )

AR 2 0F L GMPR A Hs @ ¢ 2
LR RE L TR B 2 P
et > XRBE* MR TR e

This annex applies to all forms of
computerised systems used as part of a
GMP regulated activities. A computerised
system is a set of software and hardware
components which together fulfill certain
functionalities.

P S TR T R A

> s >3 . =23
% et U o

The application should be validated; IT
infrastructure should be qualified.

THal JMBR L1 TEPE 3 F
AT H{ARE AT RIS -
ORI S AR R R " o

Where a computerised system replaces a
manual operation, there should be no
resultant decrease in product quality,
process control or quality assurance.
There should be no increase in the overall
risk of the process.

#%i% (GENERAL)
1. 4 ‘% # 72 (Risk Management )
ER A} IR I L A S I s e Risk management should be applied
FToh'e g BRBET TN L SmE throughout the lifecycle of the
B2 A o T b 'ep Ik Sz - 30 computerised system taking into account
Ao FEARE By RO R Al epAe R 2 patient safety, data integrity and product
T AN P H LT Y E 2 quality. As part of a risk management
Pa il & ALenf iR o system, decisions on the extent of
validation and data integrity controls
should be based on a justified and
documented risk assessment of the
computerised system.
2. g« F (Personnel )
TR AR A B A LARIEF AR~ ki There should be close cooperation
FTAR AMEEARETARLMNAR R between all relevant personnel such as
EF Brengivo iy A B REH Ry D Process Owner, System Owner,
FHRRT 7 3Bk a2 A 2 Authorised Persons and IT. All personnel
CAUBRESNER R R p P should have appropriate qualifications,
level of access and defined
responsibilities to carry out their assigned
duties.
3. BRF LRI % F (Suppliers and Service Providers )
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31 g% %= (4ot R JRIH B ) | 3.1 When third parties (e.g. suppliers, service
Bldo D S el BE s providers) are used e.g. to provide, install,
AE (oS BHFE)-B A FFR configure, integrate, validate, maintain
P il & kLo ‘“ AP BE PR IR E N S gt:bj\}%@“’ (e.g. via remote access), modify or retain
o AflEREERys s 32 FLEE a computerised system or related service
FrEARR A P BERRRIEY or for data processing, formal agreements
# o g B o FAMBGTIRF T AR must exist between the manufacturer and
2 g o any third parties, and these agreements

should include clear statements of the
responsibilities of the third party.
IT-departments should be considered
analogous.

32 EEBETR ‘ouifﬁ B A S-E PRF%chdk i | 3.2 The competence and reliability of a
¥ 1—-7@; @b 4 BT AR T supplier are key factors when selecting a
3 o fhhE & Fi&?; AR %G o product or service provider. The need for

an audit should be based on a risk
assessment.

33 BEFIRX2ZEEAFETHDY 2 B | 3.3 Documentation supplied with commercial
d & * —*‘ BEEF O UPHBPER Y —fﬁ L off-the-shelf products should be reviewed
Feo by regulated users to check that user

requirements are fulfilled.

34 SRR SREHE AR 2 k5 |34 Quality system and audit information
F OB PSRk SLR _}i ﬁﬁ’t ”j wo FHELER relating to suppliers or developers of
ERBFRYEERE - software and implemented systems should

be made available to inspectors on
request.

+ 4 125 (PROJECT PHASE)

4. #x2c (Validation )

41 Farke EHRL B EIES HFP4p M | 4.1 The validation documentation and reports
o W ¥ FH i AR R P H AR should cover the relevant steps of the life
Bt d 3~ i 2R & Ko cycle. Manufacturers should be able to
3 justify their standards, protocols,

acceptance criteria, procedures and
records based on their risk assessment.

4.2 FErr< it f@ F 3L A FrsiR ALY 0 PTELET| | 4.2 Validation documentation should include
zZERHEDRL EA S (GrE) & change control records (if applicable) and
I 2 reports on any deviations observed during

the validation process.

43 el w7 dp bk L2 H GMP# g b 4.3 An up to date listing of all relevant

ﬁ’»%ﬁﬁo

systems and their GMP functionality
(inventory) should be available.
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il B TP %gfwﬁ ek g itz
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For critical systems an up to date system
description detailing the physical and
logical arrangements, data flows and
interfaces with other systems or
processes, any hardware and software
pre-requisites, and security measures
should be available.

44 #*EF & FHRPBEREA T Ok kT 2 | 44 User Requirements Specifications should
GMPeng 38 > T h i T it k591 g & en describe the required functions of the
Hig o H2 B R BEFERL YL computerised system and be based on
¥ MR R o documented risk assessment and GMP

impact. User requirements should be
traceable throughout the life-cycle.

45 @& JF’f B P~or3 & e Fr o 1 FEi%3% | 4.5 The regulated user should take all
R R YRR R REE o Y reasonable steps, to ensure that the system
EET ARG IRTE o has been developed in accordance with an

appropriate quality management system.
The supplier should be assessed
appropriately.

4.6 ¥3v3mgl/E Az 7 & Kuagwest o Ji | 4.6 For the validation of bespoke or
PR AT RS2 AT A G customised computerised systems there
BnZ i g 0 5 m 2R o should be a process in place that ensures

the formal assessment and reporting of
quality and performance measures for all
the life-cycle stages of the system.

47 TR AR ORI 2 ERIE S 2@y o | 4.7 Evidence of appropriate test methods and
EFuE o BY B Ak () % ﬁt‘i’fi . test scenarios should be demonstrated.
B AR BT o po#e i plRa B2 Particularly, system (process) parameter
WHRERDOEFEET T o L3R o limits, data limits and error handling

should be considered. Automated testing
tools and test environments should have
documented assessments for their
adequacy.

48 Aok fcip g DY - ARyt ki 4.8 1If data are transferred to another data

P Tl @ 45 ot EA iE AR Y
HfcE 2 [N g & T Ko

st

format or system, validation should
include checks that data are not altered in
value and/or meaning during this
migration process.

3 itF¢ &= (OPERATIONAL PHASE )

S.

#4f (Data)
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Computerised systems exchanging data
electronically with other systems should
include appropriate built-in checks for the
correct and secure entry and processing of
data, in order to minimize the risks.

6. Emtir$t (Accuracy Checks )
BT L1 @?J IN —*Ff ' ;Tu:f_' & Yaghi s For critical data entered manually, there
FEM R P e ZPHEd % - g iE should be an additional check on the
Hoodd CRERNT SRR o 4 g accuracy of the data. This check may be
313?] »EETEE A I FEZ Bedp R E AL done by a second operator or by validated
R BEETRGEIEY o electronic means. The criticality and the
potential consequences of erroneous or
incorrectly entered data to a system
should be covered by risk management.
7. #&# #r 5 (Data Storage )
7.1 ﬁx%}?& d bR e T S ;é 2| 7.1 Data should be secured by both physical
FE Hog > o #TRE mﬁ::bjf@;j% +H ¥ 3B and electronic means against damage.
3 KE:] —FF RN S LRl F§ ) Stored data should be checked for
},@;QE 5 S/ AR accessibility, readability and accuracy.
Access to data should be ensured
throughout the retention period.

72 75 ARM BB TR > o K »#dph= | 7.2 Regular back-ups of all relevant data
B B 2 w0 B should be done. Integrity and accuracy of
FErclp B Ao ¥ TR E R - backup data and the ability to restore the

data should be checked during validation
and monitored periodically.

8. /B2 (Printouts)

8.1 1T F 3 NEEG anldy o B EW '}ﬁ" #r7] | 8.1 It should be possible to obtain clear
Erergg A o printed copies of electronically stored

data.

82 IR FFP I Tk K A2 Ko | 82 Forrecords supporting batch release it
=P R &p%J o SR oy should be possible to generate printouts
* o indicating if any of the data has been

changed since the original entry.

9. FBFEY (Audit Trails )
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AR GRR 0 40 GMPAR R % { 220 1%
2 e Beeng 4o Y g A e (i
B 4 e D EFETE ) o #3YGMPAp B
Prz L EHG o d R F]ert e @
oo PR R B N S - T
FeAs50 0 2 F e et o

Consideration should be given, based on a
risk assessment, to building into the
system the creation of a record of all
GMP-relevant changes and deletions (a
system generated "audit trail"). For
change or deletion of GMP-relevant data
the reason should be documented. Audit
trails need to be available and convertible
to a generally intelligible form and
regularly reviewed.

10. $72.&4 F2 (Change and Configuration Management )
ATt iz > #45 ke Any changes to a computerised system
fi i o R E et VR TR A including system configurations should
BT oo only be made in a controlled manner in
accordance with a defined procedure.
11. zZ# 2% (Periodic evaluation )

THal AT TR 0 AR E R
FrG ek B B EGMP o EaE B0 3%
ErE ke BRAH L DFER - Lk
S~ T MR A AR P
L XA S AR AT I A

Computerised systems should be
periodically evaluated to confirm that
they remain in a valid state and are
compliant with GMP. Such evaluations
should include, where appropriate, the
current range of functionality, deviation
records, incidents, problems, upgrade
history, performance, reliability, security
and validation status reports.

12. & 2 (Security)
12.1 &% 5 7 88 % /243485 47 > U4 4484 | 12.1 Physical and/or logical controls should be
AR E» T ke ok AAR IR in place to restrict access to computerized
NG AELEAE R T E 0 TR F 50 T 4 system to authorised persons. Suitable
S U R R = A P (LI 9 methods of preventing unauthorised entry
LAE > TR A EBIRET R o to the system may include the use of keys,
pass cards, personal codes with
passwords, biometrics, restricted access to
computer equipment and data storage
areas.
122 % > g ¥penfe R R 7 %tk stehd & 4@ | 12.2 The extent of security controls depends on
T o the criticality of the computerised system.
12.3 &~ 7 Mgtk Sz fpigaud >~ % { &P~ | 12.3 Creation, change, and cancellation of
WO A Gk o access authorisations should be recorded.
124 > g 2 2 2 e 3 % B4 143K3 0 | 12.4 Management systems for data and for

e r o R TR I AR
EAR bR 2 F R EER AR -

documents should be designed to record
the identity of operators entering,
changing, confirming or deleting data
including date and time.
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13. B¢ F # F12 (Incident Management )
PE BB E Y RRFE TR s LR All incidents, not only system failures and
A 2x 3 By by pf— o MAETE A R FIR data errors, should be reported and
dv L FER] s L IT L /DL B il R A o assessed. The root cause of a critical
incident should be identified and should
form the basis of corrective and
preventive actions.
14.

Electronic records may be signed
electronically. Electronic signatures are
expected to:

[
T
N
|
=
4
N
™
I

a. have the same impact as hand-written
signatures within the boundaries of the
company,

b. be permanently linked to their
respective record,

FIEH R chp EEER o

e

c. include the time and date that they were
applied.

15. #=t3% /% (Batch release)
TR il kSRR N Ied LT BT When a computerised system is used for
o R T RFAIREA R T #L xATT o recording certification and batch release,
IR R e s i ’f’ ViZEMX the system should allow only Authorised
AR cip TR FERHRGTL - Persons to certify the release of the
batches and it should clearly identify and
record the person releasing or certifying
the batches. This should be performed
using an electronic signature.
16. e 34 (Business Continuity )
ot L IR AR AR 2 T N0 kB For the availability of computerised
Mo Rk AT K SLE B PF > L L IR AE systems supporting critical processes,
iR AR RE 2 %] % (ot 2R AFR L provisions should be made to ensure
L)oo AR e For i F R K er g an continuity of support for those processes
PR f%LE EfF e iz B L gFaiv ¥ in the event of a system breakdown (e.g. a
WAL o it 2. X R R A LA Y 2 P manual or alternative system). The time
E required to bring the alternative
arrangements into use should be based on
risk and appropriate for a particular
system and the business process it
supports. These arrangements should be
adequately documented and tested.
17. #4# (Archiving)
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P TR FTHMN e FEhERAETHE
FERESNFTHBE RN o ET kA (4o
THOR A AR ) EFARM DR L P B
T i Rl 2 ROy i 4 o

Data may be archived. This data should
be checked for accessibility, readability
and integrity.If relevant changes are to be
made to the system (e.g. computer
equipment or programs), then the ability
to retrieve the data should be ensured and

tested.
¥ § % (GLOSSARY)
Bt it Application

F A T SRR o 3RS T A
W -

Software installed on a defined
platform/hardware providing specific
functionality.

FRIE R R AR
EESE R S SRS R

4L
2%
wb ©

Bespoke/Customized computerised system
A computerised system individually designed
to suit a specific business process.

PEEROR
OGO B e KuBR L 0T

#p o

Commercial of the shelf software

Software commercially available, whose fitness
for use is demonstrated by a broad spectrum of
users.

TRt A#R
FARE R (4o PRtle T k), v i
&t kgt o

IT Infrastructure

The hardware and software such as networking
software and operation systems, which makes it
possible for the application to function.

2 &

dp kA 40 F RIPII R 2 &Y i
B AR A ARG Rl
Pelr Mg ap o

.

b

f

?‘;-1‘;“'!?%:‘

Life cycle

All phases in the life of the system from initial
requirements until retirement including design,
specification, programming, testing,
installation, operation, and maintenance.

T AR

AR F AR o

Process owner
The person responsible for the business
process.

AT AR
AR pna v peading o 2 H
W FAEZ AN ERE 2D F AR .

System owner

The person responsible for the availability, and
maintenance of a computerised system and for
the security of the data residing on that system.

¥z

2od QgTF T 2 A FV ARG F R AR LD
2 3 o

v

Third Party
Parties not directly managed by the holder of
the manufacturing and/or import authorisation.
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R 12 PEadE s A S8 ¢+ ok ® (USE OF IONISING
RADIATION IN THE MANUFACTURE OF MEDICINAL

PRODUCTS)

w3 (INTRODUCTION)

PR ST TR R P ho O Al
ALY > CREFAIRCERE S
R R DN S R 3 el -5 i

lonising radiation may be used during the
manufacturing process for various purposes
including the reduction of bioburden and the
sterilisation of starting materials, packaging
components or products and the treatment of
blood products.

A AT AR SRR SRR - 5k
Wa b B ARSI 0 2 5 Kk e
®eg i TS MBS (D65 .

There are two types of irradiation process:
Gamma irradiation from a radioactive
source and high energy Electron irradiation
(Beta radiation) from an accelerator.

e B AR AR D 3 A BT e ihdk (TR

A

Gamma irradiation: two different processing
modes may be employed:

(i) #=0 H05% 0 g A okl A TR
R R R 0 T iR
PR 2o mEP LR

(1) Batch mode: the products is arranged at
fixed locations around the radiation
source and cannot be loaded or unloaded
while the radiation source is exposed.

(i) @ FH o dp & ks d Ry
FIREE Y R FER R
TrLig g ik R e st
o ML RS E

(i1) Continuous mode: an automatic system
conveys the products into the radiation
cell, past the exposed radiation source
along a defined path and at an
appropriate speed, and out of the cell.

TR RS dg A B -
FRAMEBNELTT (L B i) T
BTG R A BT R

Gl
==

Electron irradiation: the product is conveyed
past a continuous or pulsed beam of high
energy electrons (Beta radiation) which is
scanned back and forth across the product
pathway.

# = (RESPONSIBILITIES)

L RS ATL T RS 90 1
S SR (£ 35 Wit ) ol (e F AL o 5
X% R LT o

1. Treatment by irradiation may be carried out
by the pharmaceutical manufacturer or by
an operator of a radiation facility under
contract (a "contract manufacturer"), both of
whom must hold an appropriate
manufacturing authorization.
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VR T @ FERA T EOECE N ER
IR % ﬁ@_&,fb’aﬁ/? m_rq_fﬁ—mpé}ﬁ&;{ |
£4% -

2. FROREASSFOF 3¢ 7E 24 | 2. The pharmaceutical manufacturer bears
BB b ern PR o §f S PR B Ry e F»#ﬁe fﬂ‘f Ay responsibility for the quality of the product
f¥EaT T AR R R R Rehig ﬁq‘ﬁ% including the attainment of the objective of
T HED|REE BT A SFX RSP irradiation. The contract operator of the
B h g E) o radiation facility bears responsibility for

ensuring that the dose of radiation required
by the manufacturer is delivered to the
irradiation container (i.e. the outermost
container in which the products are
irradiated).

3. ;k Mo & ]‘\mig, B £ T :zé &k # | 3. The required dose including justified limits
Fv e ’3‘-6 v @ FEETEP 5 AR o will be stated in the marketing authorization

for the product.

# € p 252 (DOSIMETRY)

4. REBEPIESE R 25 @ R E £ P47 | 4. Dosimetry is defined as the measurement of
BoATH R o Hpt BN B RS oA it the absorbed dose by the use of dosimeters.
* o 3R AR T RiEE 2 F 4] E.% | Both understanding and correct use of the
Z e technique is essential for the validation,

commissioning and control of the process.

5, & HFHE 2 E o RV iE# T K 7| 5. The calibration of each batch of routine
e L A 3 ﬁﬁ 95 2 F R i\ dosimeters should be traceable to a national
L= A 2 E} or international standard. The period of

validity of the calibration should be stated,
justified and adhered to.

6. WHF R - RERZE 5 FHE | 6. The same instrument should normally be
Z_FE A AR T KPR SRR (S o A used to establish the calibration curve of the
itz »]«:E; Rt AR IRE "Fw‘ ) routine dosimeters and to measure the change
BiE L RBZ GHR LR - in their absorbance after irradiation. If a

different instrument is used, the absolute
absorbance of each instrument should be
established.

7. g 2 HE A LR H 72 Fr | 7. Depending on the type of dosimeter used, due

account should be taken of possible causes of
inaccuracy including the change in moisture
content, change in temperature, time elapsed
between irradiation and measurement, and
the dose rate.
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8. * R ERMEF R B L KR E ok
B2 hRRAESERL REBIE
AR P i oiE 2 2 B

AR CE I & VR R LI PR

8. The wavelength of the instrument used to
measure the change in absorbance of
dosimeters and the instrument used to
measure their thickness should be subject to
regular checks of calibration at intervals
established on the basis of stability, purpose
and usage.

i§ #2422z (VALIDATION OF THE PROCESS)

9. ﬁﬁ{ﬁ?#r*ﬁaﬁfm€@%ﬂ

9. Validation is the action of proving that the

S AR 0 M- E Y 2 B % i process, i.e. the delivery of the intended
oo Bt RE B Foo AT FIE R AR absorbed dose to the product, will achieve the
SRl b2 e ) ehdgil Y L A4 | expected results. The requirements for
poo validation are given more fully in the note for
guidance on "the use of ionising radiation in
the manufacture of medicinal products”
f@; g H € A v B2 g @ = pe | 10. Validation should include dose mapping to
kﬂr FEMPER T ASETASNE A establish the distribution of absorbed dose
B IR s AT within the irradiation container when

packed with product in a defined
configuration.

11, bR GTEAR PR PR e FHT 728
JE

11. An irradiation process specification should
include at least the following:

Q) AgAld EamEg a) details of the packaging of the product;

b) A& fafRE7E BN 2% g“ Al 3% o PRt b) the loading pattern(s) of product within the
PRY AFARASZREEPE irradiation container. Particular care needs
)@ﬁ wj 307 % HE4 32RAE N to be taken, when a mixture of products is

ZAHEAE N EB AR EBRAREAE allowed in the irradiation container, that
S m'rﬂ‘-*l/ o & — R %ﬁ: A there is no underdosing of dense product or
TR R T BT shadowing of other products by dense

product. Each mixed product arrangement
must be specified and validated:;

C) TR EIR(I RN )N BRI T
PR S (A )L B Bk

c) the loading pattern of irradiation containers
around the source (batch mode) or the

A5 pathway through the cell (continuous
mode);
d A&z &=~ % &) s t@HETE d) maximum and minimum limits of

[0z 4pBk )R E ERZ]

absorbed dose to the product [and
associated routine dosimetry];

§) P FEL 5 ] AR
B2 T RIGES TR B 2 A B b (7R

£ E R

e) maximum and minimum limits of absorbed
dose to the irradiation container and
associated routine dosimetry to monitor
this absorbed dose;
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f) HuEfddc ¢£HEF S HELE f) other process parameters, including dose
BREE s RREKE rate, maximum time of exposure, number
of exposures, etc.
B R SRS T 0 R EAR When irradiation is supplied under contract

Pz (d)z () B P RPN EY

at least parts (d) and (e) of the irradiation
process specification should form part of
that contract.

15 5 R S e @ (COMMISSIONING OF THE PLANT )

ik (General)

12, FEEIPFF T 522 BFHFOITE
EcALE CR g o eI R R i e O R
§HF - R} ATERVE PN FE AR
LR R %#ﬂﬁ’Lﬁ&—p&}tﬁgﬁfﬁ ESSWEd
IR EUN TRy Ty e
i’r—gn SR AT B 4 R BT R

ZABALN R R

12. Commissioning is the exercise of obtaining
and documenting evidence that the
irradiation plant will perform consistently
within predetermined limits when operated
according to the process specification. In the
context of this annex, predetermined limits
are the maximum and minimum doses
designed to be absorbed by the irradiation
container. It must not be possible for
variations to occur in the operation of the
plant which give a dose to the container
outside these limits without the knowledge
of the operator.

13, BB ET A A AR (2

13. Commissioning should include the

following elements:

a. Design;

b. Dose mapping;

c. Documentation;

oo |o|p

d. Requirement for re-commissioning.

‘e § B S+ ® (Gamma irradiators)

#*3-  (Design)

14, A4 B R BN 21z - F 2T 8¢ o d e | 14. The absorbed dose received by a particular
FEOAFITERIZZTHE LR B part of an irradiation container at any
AT R F) L specific point in the irradiator depends

primarily on the following factors:
a) h R A B S Ak a) the activity and geometry of the source;
b) xbtim I 7 BeEYE ; b) the distance from source to container;
c) o pFEx T ﬁgjﬁ FaE R T2 4§ c) the duration of irradiation controlled by the
B B S el B S timer setting or conveyor speed;
d) *cbfmer ety B2 F T -8 > d) the composition and density of material,

(¢ FHRARLP) DX E TR

including other products, between the
source and the particular part of the
container.
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15.

2SR BB i—’}’/\ﬁgﬁfﬁ pp—‘g—ﬁj
FRMBLEICS AR EY K
AN 2 B EPnS

15.

The total absorbed dose will in addition
depend on the path of containers through a
continuous irradiator or the loading pattern
in a batch irradiator, and on the number of
exposure cycles.

16.

25 FH AR R E AR ?
TEPA N R F 4o 8 G -
bt s B g A A A R R 1T ﬁﬂ
i%%%&W;%g%mgaﬁﬁﬁﬁ
SR e

16.

For a continuous irradiator with a fixed path
or a batch irradiator with a fixed loading
pattern, and with a given source strength
and type of product, the key plant parameter
controlled by the operator is conveyor speed
or timer setting.

ZAURE AL @ (Dose Mapping)

17.

AR A E G AR 0 R R
;\.#&:4 W A & %4 353 %)—‘27\ A=
FA %o i 1B PR S 2 S cPig o R 5
R L 8- ) RUPE R
LA E B AR A SR M A 2
- FRF O RRRE RN S R
%:‘ o

17.

For the dose mapping procedure, the
irradiator should be filled with irradiation
containers packed with dummy products or
a representative product of uniform density.
Dosimeters should be placed throughout a
minimum of three loaded irradiation
containers which are passed through the
irradiator, surrounded by similar containers
or dummy products. If the product is not
uniformly packed, dosimeters should be
placed in a larger number of containers.

18.

BB 222l e B B AN R B ek
TG B B £ o

e BldrREE Bl A Ix1x05 o'
u—r-:ﬁz,—il;@ag‘;vg % 3% B4
2 A B0 BB F VoA
ié m",{,r\im’%ﬁr]“?@ . 2. ;}’ilﬁ"b I -&
HE ]2 B BE 2 mﬂpmr“‘—%ﬁ,*ﬁ i

FEFV UK TERE RS D T B2
B AfmAAE R M- BEE 10 o

A

18.

The positioning of dosimeters will depend
on the size of the irradiation container. For
example, for containersupto 1 x 1 x 0.5 m,
a three-dimensional 20 cm grid throughout
the container including the outside surfaces
might be suitable. If the expected positions
of the minimum and maximum dose are
known from a previous irradiator
performance characterisation, some
dosimeters could be removed from regions
of average dose and replaced to form a 10
cm grid in the regions of extreme dose.

19, v’»

+ A i

19.

The results of this procedure will give
minimum and maximum absorbed doses in
the product and on the container surface for
a given set of plant parameters, product
density and loading pattern.
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20. ¥R A Ed 2 Hm oA -2+ | 20. Ideally, reference dosimeters should be used
gt HELGRGUTEY B2 v @ for the dose mapping exercise because of
R EF e RERATFIE G B F their greater precision. Routine dosimeters
Bl A% B2 AF - X LAFRH are permissible but it is advisable to place
ERAOG|IFERE XY HRHE reference dosimeters beside them at the
BIE ORI EHR-€ 5 AR RS T expected positions of minimum and
Bom AT BT KT TR 2 %R maximum dose and at the routine
FieE o monitoring position in each of the replicate

irradiation containers. The observed values
of dose will have an associated random
uncertainty which can be estimated from the
variations in replicate measurements.

21, AFEWRATH RS F B S & f% | 21. The minimum observed dose, as measured
B b FR B TRIE L B AR BR by the routine dosimeters, necessary to
ERY 2 ARE VTR RE LT 2 ensure that all irradiation containers receive
SRV the minimum required dose will be set in the

knowledge of the random variability of the
routine dosimeters used.

22. 22. Irradiator parameters should be kept

FEAE A GRE B E SRR AE D
oA UERE ebke xR £ R R A
PRl TRk HE A ek B

&

constant, monitored and recorded during
dose mapping. The records, together with
the dosimetry results and all other records
generated, should be retained.

%3+ 4 B E (Electron Beam Irradiators)

(Design)

23.

23.

The absorbed dose received by a particular
portion of an irradiated product depends
primarily on the following factors:

Q) AF dhEFE AT I I N E T a) the characteristics of the beam, which are:
THFRENCFREREFRBIE electron energy, average beam current,
scan width and scan uniformity;
b) #5:iF & & b) the conveyor speed;
C) A&HFENEBR c) the product composition and density;
d) 4 *“ﬁi%] MF v A Rz el ol d) the composition, density and thickness of
Flz o s BRBEER material between the output window and

the particular portion of product;

€) WM F ¢ PR E FSUEA -

e) the output window to container distance.

24

R D E RN S = o
e ﬁ%g%mﬂfg o

D5 dehg

24

. Key parameters controlled by the operator
are the characteristics of the beam and the
conveyor speed.

& E L % H (Dose Mapping)
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25, S EAEAL TR A ERITE ftﬂf
’Fﬁ‘v),‘i{v ’fﬂ—%&g mé] I—H% &, Ak
LEFRRL M AP A Sk ek 2
Ao g i+ q\mﬁ’»‘ﬁﬁﬁfﬁ’@?\ v 1
LR RS LB ER o &R ARl % 18
p 21 1% o

25. For the dose mapping procedure, dosimeters
should be placed between layers of
homogeneous absorber sheets making up a
dummy product, or between layers of
representative products of uniform density,
such that at least ten measurements can be
made within the maximum range of the
electrons. Reference should also be made to
sections 18 to 21.

26. & LA 2 R PR T SR oA I
75 il A

T XA PR ko
B R R His 24 chish— &
e o

26. Irradiator parameters should be kept
constant, monitored and recorded during
dose mapping. The records, together with
the dosimetry results and all other records
generated, should be retained.

€ #7328 @& (Re-commissioning )

27. B A2 2 BB ST B ensg  (b)4e o iR it
e R ERMELHEALTE > KL
AL R AT R E R R
Pl R F SRR AR Ao
TP 0 PR EATR FREE

27. Commissioning should be repeated if there
is a change to the process or the irradiator
which could affect the dose distribution to
the irradiation container (e.g. change of
source pencils). The extent to
re-commissioning depends on the extent of
the change in the irradiator or the load that
has taken place. If in doubt, re-commission.

B % %% (PREMISES)

28. i % 6 UG B IE T M RSt
AERSNE BIRY > WLH IR TR/
R R B R B R AJL
o E B R E B RS %
) ﬂlﬁ’ﬁlxﬁl‘&%ﬁ-

28. Premises should be designed and operated
to segregate irradiated from non-irradiated
containers to avoid their
cross-contamination. Where materials are
handled within closed irradiation containers,
it may not be necessary to segregate
pharmaceutical from non-pharmaceutical
materials, provided there is no risk of the
former being contaminated by the latter.

B3

R
SIS SRVE LI

Any possibility of contamination of the
products by radionuclide from the source
must be excluded.

BB 4 A2 /4 1 A2 (PROCESSING)

29, PB ST R B kA ICPE A 2 2 B 2 A N
31 %{—;\. o

29. Irradiation containers should be packed in
accordance with the specified loading
pattern(s) established during validation.
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30. RETEARY o R * Sprrcen®| £ R 42 | 30. During the process, the radiation dose to the

B TR BOrL A £ o W feer irradiation containers should be monitored
IRFAEREDPT RN TR TR using validated dosimetry procedures. The

A IRl R W R S il gl el I =t relationship between this dose and the dose

AN absorbed by the product inside the container
must have been established during process
validation and plant commissioning.

3L = B ARG B * 457 | 31 Radiation indicators should be used as an
ARG BB R A 2 o fg S on B2 aid to differentiating irradiated from
F AT R A AwE- 3 E O N IT L R S RS non-irradiated containers. They should not
12 ehidp ik o be used as the sole means of differentiation

or as an indication of satisfactory
processing.

2. HFFEHEFHRAE B Fhpo 2 B YR 32. Processing of mixed loads of containers
Bz B&AE aF A 2l g 2 p\ within the irradiation cell should only be
FoAe W RPN R SRR £ K done when it is known from commissioning
TR o trials or other evidence that the radiation

dose received by individual containers
remains within the limits specified.

33, TE 2 SR E hd RS R IFIH 33. When the required radiation dose is by
AR B FRUERS IR ATE S A design given during more than one exposure
PR ETEG f Xl &0 T A ’it;'rhﬁﬂ or passage through the plant, this should be
BN oo Wﬁ@ BHEp R 2R M2 Y Wri with the agreement of the holder of the
RuEE REEARLEALD B DR marketing authorization and occur within a
—-Jg B TR = Ao ;,54 ° predetermined time period. Unplanned

interruptions during irradiation should be
notified to the holder of the marketing
authorization if this extends the irradiation
process beyond a previously agreed period.

3. TREFEE ASRKSE TRE C RS | 34. Non-irradiated products must be segregated
Aol dp Hivx e :}iigéﬁg 77 A g from irradiated products at all times.

(31 i%) % Ry 5 & *&eif § K (28 1%) - Methods or doing this include the use of
radiation indicators (31.) and appropriate
design of premises (28.).

4 & B 5 %® (Gamma irradiators)

35. i@ PR ST ASE OGN H w22 2x ¥ 1 | 35. For continuous processing modes,

TR BARE AR EITREY o dosimeters should be placed so that at least
two are exposed in the irradiation at all
times.

36. =t HoN 3 b5 @ AR R & g T | 36. For batch modes, at least two dosimeters
B PR BT R E AP R iR o should be exposed in positions related to the

minimum dose position.
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37.

IR SRy

S RS I B B s R AR
;

=B P AEdp R B s iR b R R
FHET T I HEL HEF P AT

37.

For continuous process modes, there should
be a positive indication of the correct
position of the source and an interlock
between source position and conveyor
movement. Conveyor speed should be
monitored continuously and recorded.

38. =t 3N PR S IR HOSY 0 bR chfs B 2 38. For batch process modes source movement
PRNR BRI LT RIT 58 o and exposure times for each batch should be

monitored and recorded.

39. HE-HFHE > HpFr B ok T fﬁ%lsz 39. For a given desired dose, the timer setting or
F ek B 7 RS R ok ¥ 2 KSR conveyor speed requires adjustment for
it A MU JE SRR L R e ol source decay and source additions. The
I IVECY o Lﬁf e period of validity of the setting or speed

should be recorded and adhered to.
%+ A B %% (Electron Beam Irradiators)

40, & - 3 B Ry - BAE o 40. A dosimeter should be placed on every

container.

41, T3 F LT~ T+ &~ B AR % | 41. There should be continuous recording of
r?i%l ¥ RS i ek ﬁiﬂw F R average beam current, electron energy,

b b iR B F)E B A g scan-width and conveyor speed. These
ISt AR RS- S O e S variables, other than conveyor speed, need
FR oo to be controlled within the defined limits

established during commissioning since
they are liable to instantaneous change.

< i i* (DOCUMENTATION)

42.

EEPE

Belo o2 E 0oy BEp BHfr- K
T REp 2oz A RIBRFENFL

42.

The numbers of containers received,
irradiated and dispatched should be
reconciled with each other and with the
associated documentation. Any discrepancy
should be reported and resolved.

43,
SRR - R

£ -

BT X |

R T s

43.

The irradiation plant operator should certify
in writing the range of doses received by
each irradiated container within a batch or
delivery.

A4, & - 2 RSRID S F ]k S
ddp i F A AP B S iR

FoH T e 2 B d RS IR (T

Fg B ET G AR

44,

Process and control records for each
irradiation batch should be checked and
signed by a nominated responsible person
and retained. The method and place of
retention should be agreed between the plant
operator and the holder of the marketing
authorization.

279




45. 2R bR e R B G M 2R

T3 ASDRIP - & P RS
PR RIE 2 B fs A F T VT £ o

45. The documentation associated with the

validation and commissioning of the plant
should be retained for one year after the

AR S

i expiry date or at least five years after the

release of the last product processed by the
plant, whichever is the longer.

M2 $enk Bl (MICROBIOLOGICAL MONITORING)

46. prA % P R E Ry E 2o ¥ v ¢ 45 4 | 46. Microbiological monitoring is the

S ARCE L EaE: £ - L - responsibility of the pharmaceutical

%A 2 15 ST ST e E P o manufacturer. It may include environmental
monitoring where product is manufactured
and pre-irradiation monitoring of the
product as specified in the marketing
authorisation.
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R 13 =3t ¥Rl (MANUFACTURE OF

INVESTIGATIONAL MEDICINAL PRODUCTS)

R Bl (PRINCIPLE )

R R i
plgiimendy sl 2 2o 6 ApRi 451 £ 4
é\"}’?ér‘f’r’i@’%&bf;iﬁ LY FIBNE S
FELEEE SR RNEL R
P2 R P TRENASBEREHE -

Investigational medicinal products should
be produced in accordance with the
principles and the detailed guidelines of
Good Manufacturing Practice for
Medicinal Products. Other guidelines
should be taken into account where
relevant and as appropriate to the stage of
development of the product. Procedures
need to be flexible to provide for changes
as knowledge of the process increases, and
appropriate to the stage of development of
the product.

TRk i8ok P o AREOT R P ¢ B B L
s A RFFT GG IS PR o R
GMP* vy * B enfg + > 22

FEGEE 7 §ARSTR Y R TR R
BEFERINRD A RALL WG DI G

FE 2B BRI PR
T EFEEF AR N A Rk RS 4P

A F FRa T LG - R LR
FEERAT Y B ARFSHFAH L L

A Eie s Fm H R E o

In clinical trials there may be added risk to
participating subjects compared to patients
treated with marketed products. The
application of GMP to the manufacture of
investigational medicinal products is
intended to ensure that trial subjects are not
placed at risk, and that the results of
clinical trials are unaffected by inadequate
safety, quality or efficacy arising from
unsatisfactory manufacture. Equally, it is
intended to ensure that there is consistency
between batches of the same
investigational medicinal product used in
the same or different clinical trials, and that
changes during the development of an
investigational medicinal product are
adequately documented and justified.
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The production of investigational medicinal
products involves added complexity in
comparison to marketed products by virtue
of the lack of fixed routines, variety of
clinical trial designs, consequent packaging
designs, the need, often, for randomisation
and blinding and increased risk of product
cross-contamination and mix up.
Furthermore, there may be incomplete
knowledge of the potency and toxicity of
the product and a lack of full process
validation, or, marketed products may be
used which have been re-packaged or
modified in some way.

&

LR T EHGMPR Y Y B R
8 R SR I A
E IR Y F i 4 3L ﬁﬁf 3
B G N 2 TRk R SR

’%ﬁﬁﬁﬁgo

EOR R

S e (O S
= ‘.3; %

These challenges require personnel with a
thorough understanding of, and training in,
the application of GMP to investigational
medicinal products. Co-operation is
required with trial sponsors who undertake
the ultimate responsibility for all aspects of
the clinical trial including the quality of
investigational medicinal products.

<k

FI Ak (7 K AT e e 40 F F

192 %2, L
mr"}?ﬁ S8 SL o

AR

The increased complexity in manufacturing
operations requires a highly effective
quality system.

ﬂ\‘d’ﬁljy & gfﬁg%’."’r ’TE ‘%‘tgi T3
;Lﬂngr-r'miﬁﬂ B g3 g g a A
£

5B TR SRR -

The annex also includes guidance on
ordering, shipping, and returning clinical
supplies, which are at the interface with,
and complementary to, guidelines on Good
Clinical Practice.

3x (Notes)

2/ 5 # F 2 (Non-investigational medicinal product )
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Products other than the test product,
placebo or comparator may be supplied to
subjects participating in a trial.  Such
products may be used as support or escape
medication for preventative, diagnostic or
therapeutic reasons and/or needed to ensure
that adequate medical care is provided for
the subject. They may also be used in
accordance with the protocol to induce a
physiological response. These products
do not fall within the definition of
investigational medicinal products and may
be supplied by the sponsor, or the
investigator.  The sponsor should ensure
that they are in accordance with the
notification/request for authorisation to
conduct the trial and that they are of
appropriate quality for the purposes of the
trial taking into account the source of the
materials, whether or not they are the
subject of a marketing authorisation and
whether they have been repackaged. The
advice and involvement of an Authorised
Person is recommended in this task.

# ¢ 77 7 £ & &= (Manufacturing authorisation and reconstitution )

oyt ERg > % REIRsBigr 12 L fE Both the total and partial manufacture of

A~ ERBIRAARNE AiEAR R IF investigational medicinal products, as well

T REFEV o ﬁ*“ NI A as the various processes of dividing up,

FER oGPPI TR RRITEL - BH packaging or presentation, is subject to a

H 4z manufacturing authorisation. This
authorisation, however, shall not be
required for reconstitution. For the purpose
of this provision, reconstitution shall be
understood as a simple process of:

o BFTEF FRIETRfRN A AT UK * dissolving or dispersing the

BN EE 0 investigational medicinal product for

administration of the product to a trial
subject, or,

@%—ﬁﬁ*#?wpﬁw’%pw

# BasElA

Ea

o

=k ‘%

SR BT

’ Jj;b\’!" g

¢ diluting or mixing the investigational
medicinal product(s) with some other
substance(s) used as a vehicle for the
purposes of administering it.
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T eyztie Y S }ff EN Y R Reconstitution is not mixing several

R E - :i: A ARy R B ingredients, including the active substance,
together to produce the investigational
medicinal product.

- @ARETARFTI L L2 m oY E An investigational medicinal product must

é"pfi*u¢» Bt exist before a process can be defined as

reconstitution.

The process of reconstitution has to be
undertaken as soon as practicable before
administration.

T FEARe F R R OTREERY /P
L EE PR ERAERTET A
A EP >R BV ALEEE

This process has to be defined in the
clinical trial application / IMP dossier and
clinical trial protocol, or related document,
available at the site.

% § % (GLOSSARY)

-
Pt
% RprEghz - 3R 53 R Rk

ez e B Mg R H A Ao A

fed @3 BR Ldp g R
il

Blinding

A procedure in which one or more parties
to the trial are kept unaware of the
treatment assignment(s). Single-blinding

AN E iF"J'*Ff PR B R EERT o g A AT usually refers to the subject(s) being

'*Ff N R SO CEMR AR ARt e o unaware, and double-blinding usually

THES R ip % Fé‘v%%i = ma‘ﬁ] 7T refers to the subject(s), investigator(s),

2R KBS o Z Jfg #E R monitor, and, in some cases, data analyst(s)

B ) o being unaware of the treatment
assignment(s). In relation to an
investigational medicinal product, blinding
means the deliberate disguising of the
identity of the product in accordance with
the instructions of the sponsor. Unblinding
means the disclosure of the identity of
blinded products.

TRh PR Clinical trial

b K M R R R e
R T B
ELIR VS S RS- S0 RN MR
;ni?%wmuixal REREINRE A
P R AV I B eIed

PI/I ~ ,4,\ ]’?‘F ~ il; gﬁ:}’; ;}‘_%’;‘;ﬁ ) 'IYE‘::F,\}EH i :‘%

EERFYEVEY TSN

R Bl (kB

Any investigation in human subjects
intended to discover or verify the clinical,
pharmacological and/or other
pharmacodynamic effects of an
investigational product(s) and/or to identify
any adverse reactions to an investigational
product(s), and/or to study absorption,
distribution, metabolism, and excretion of
one or more investigational medicinal
product(s) with the object of ascertaining
its/their safety and/or efficacy.
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Comparator product

An investigational or marketed product (i.e.
active control), or placebo, used as a
reference in clinical trial.

RN 2

i BRI GR  A R GR E HR
JEM A N B RN T FA fdae bR B
rwé¥**ﬁfﬂﬂﬁﬁﬂﬁﬂﬂ*% pe
SN A EE SRR A Y EE M

?ﬂ&”ﬁldg‘ﬁﬁﬁi°

Investigational medicinal product

A pharmaceutical form of an active
substance or placebo being tested or used
as a reference in a clinical trial, including a
product with a marketing authorisation
when used or assembled (formulated or
packaged) in a way different from the
authorised form, or when used for an
unauthorised indication, or when used to
gain further information about the
authorised form.

I

I BRI FRE TR BRI 0 F

%%%&%%%%ﬁ—%@%ﬁﬁﬁ’é
AFA LGB R F AT

aFFEA

P‘:\_x

Investigator

A person responsible for the conduct of the
clinical trial at a trial site. If a trial is
conducted by a team of individuals at a trial
site, the investigator is the responsible
leader of the team and may be called the
principal investigator.

FirEEafdR/ErF

Manufacturer/importer of
Investigational Medicinal Products

-*Ff o Any holder of the authorisation to
manufacture/import.

H Order

Wit~ o)e FE2 N EE- T H k2 T Instruction to process, package and/or ship

E wr-r"—’”ifﬁ?

a certain number of units of investigational
product(s).

é&%ﬁ%ﬁ
SR AN sl % @ %‘”'L'r’ﬁ VA
.V’%H4&M*Px*%&iﬂ
%‘@Jé%‘&?%%mﬁﬁwﬁﬁﬁﬁ
2K Eanted adp 4 o

Product specification file

A reference file containing, or referring to
files containing, all the information
necessary to draft the detailed written
instructions on processing, packaging,
quality control testing, batch release and
shipping of an investigational medicinal
product.

Ty
UERER SR L L ke
R ;}—F]/L\_J-Fé‘%%p ﬁ-ﬁ%’v’ﬁm:}ﬂ,»\@ﬁio

Randomisation

The process of assigning trial subjects to
treatment or control groups using an
element of chance to determine the
assignments in order to reduce bias.
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Randomisation Code

A listing in which the treatment assigned to
each subject from the randomisation
process is identified.

xiE
:}FIIZ: TEA\/G

5% r-r'mlf:/%_

SRR

Shipping

The operation of packaging for shipment,
and sending of ordered medicinal products
for clinical trials.

wRL
i E T IRA R A FIRE [ A5

Sponsor
An individual, company, institution or

SRR N Sl -k organization which takes responsibility for
the initiation, management and/or financing
of a clinical trial.

& ?" ’g (QUALITY MANAGEMENT )

1. #ag i %] »B Y £/ GMPR % | 1. The Quality System, designed, set up and
dpalwE g B g3 v 2 2 R verified by the manufacturer or importer,
2Rk AR IR I I i U should be described in written procedures
EE J“ B available to the sponsor, taking into

account the GMP principles and guidelines
applicable to investigational medicinal
products.

2. BRI EL2 LR E Yiddg 4 |20 The product specifications and

CREIEE IS 3 L
B iR .

manufacturing instructions may be changed
during development but full control and
traceability of the changes should be
maintained.

#3%2 « ¥ (PERSONNEL)

3. M3 LEFET Y ERGA R RS E | 3. All personnel involved with investigational
R R E YR medicinal products should be appropriately
trained in the requirements specific to these
types of product.
Wi FE2 AFA FoFE BRI Even in cases where the number of staff
FERBMA RSN FAAEET EAl involved is small, there should be, for each
batch, separate people responsible for
production and quality control.
4. #}tﬁfﬁ AR BFE®H F 2 £GMPE e | 4. The Authorised Person should ensure that

/J """ \Tl )@"‘4}; %WFW%_?; T&'&E—é‘t%@%&
IR AT SRR L B2 AR A
B2 ApBdp sl a0t 2Rl en% 383 41

e
I o
b2

there are systems in place that meet the
requirements of GMP and have a broad
knowledge of pharmaceutical development
and clinical trial processes. Guidance for
the Authorised Person in connection with
the certification of investigational
medicinal products is given in paragraphs
38 to 41.
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B %% %2%# (PREMISES AND EQUIPMENT)

5.

d 3T gy #E LA ?*‘ﬁ' l?ﬁ’“'* 2R 3
TS T TR T IR P
R TFLZRERI M oEH IR > 2
* ‘L‘/p sz e hlEk > 2R v
B RK RiFER

RIEAEF - SRR MG T

Gk e £

5.

The toxicity, potency and sensitising
potential may not be fully understood for
investigational medicinal products and this
reinforces the need to minimise all risks of
cross-contamination. The design of
equipment and premises, inspection / test
methods and acceptance limits to be used
after cleaning should reflect the nature of
these risks. Consideration should be
given to campaign working where
appropriate. Account should be taken of the
solubility of the product in decisions about
the choice of cleaning solvent.

+ £ (DOCUMENTATION)

#8245 £ (Specifications and instructions )
6. (Ao B8 EHF® B A | 6. Specifications (for starting materials,

ol E R EFale KA FERY AT ) primary packaging materials, intermediate,

RWgpe 2 Yo ale X s o ik bulk products and finished products),

WA g VAR L o ARBEY manufacturing formulae and processing

B REHL S TG TARTE AT and packaging instructions should be as

F - ARG EBRTL BIp ATt 2 comprehensive as possible given the

BT 2B EL hE R P REF current state of knowledge. They should be

Vig@mipldAmagr o xR L RBED periodically re-assessed during

AR TR AR BERE Bz 'Ltn‘_ development and updated as necessary.

FARpEREERPHAESS TS Each new version should take into account

B the latest data, current technology used,
regulatory and pharmacopoeial
requirements, and should allow traceability
to the previous document. Any changes
should be carried out according to a written
procedure, which should address any
implications for product quality such as
stability and bio equivalence.

7. RYLTEAHAHIES MUedo- 3 ¥ > | 7. Rationales for changes should be recorded

W ELLT 2 TR F Y2 5k sk and the consequences of a change on

2% ),@ﬂ AL R product quality and on any on-going
clinical trials should be investigated and
documented.

i *EiE (Order)
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8. My * ER THRE R- ¥ »#2 % |8  The order should request the processing
B R RN E R RNERE S T R and/or packaging of a certain number of
RAFFAARLIA LY & & e units and/or their shipping and be given by
R iR T e (P ELd R F or on behalf of the sponsor to the
G BE) KA L E RO A manufacturer. It should be in writing
-;Fi BB EME T N TR A N (though it may be transmitted by electronic
FRfhEx 2 B o 3l 4p M enfesk 32 means), and precise enough to avoid any
=0 = ambiguity. It should be formally authorised
and refer to the Product Specification File
and the relevant clinical trial protocol as
appropriate.
A2 53R % (Product specification file )
0. AR (AT o) BREA S | 9. The Product Specification File (see

B EF{ i Y mEvEsgmrLa
’iEj\C’ *éj%)@c z, 5|1+Tilj?li:

glossary) should be continually updated as
development of the product proceeds,
ensuring appropriate traceability to the
previous versions. It should include, or
refer to, the following documents:

PREAS

o AHERAL S &
e D

ble FA &

* Specifications and analytical methods
for starting materials, packaging

173 iz ; materials, intermediate, bulk and
finished product;
e W2 e Manufacturing methods;

e HipY HEHKE S E

* In-process testing and methods;

s PR RAFE A

* Approved label copy;

s MMIRREKITE T EEB I KB
(EEPF);

* Relevant clinical trial protocols and
randomisation codes, as appropriate;

c HENREE (L%
Fkd (F@m);

) 24P B o

¢ Relevant technical agreements with
contract givers, as appropriate;

o F THEH

* Stability data;

° %ﬁ—é’-a ;»‘Ell—;-l——o

* Storage and shipment conditions.
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I H:IEB TAELHHE S R 2Dd m R

HRF§EARE BREGEACE -
;3?};‘%1@ TS AR A R R 7 -
AR L ARG AR T T A
HI o7 el id ﬁ#,_x e Horig i7
B AR 4R i T k)
%ﬁfﬁ;@nq%?égii%‘g%ifﬁfﬁgféiﬁﬁj?
Mo FFIELH

The above listing is not intended to be
exclusive or exhaustive. The contents will
vary depending on the product and stage of
development. The information should form
the basis for assessment of the suitability
for certification and release of a particular
batch by the Authorised Person and should
therefore be accessible to him/her. Where
different manufacturing steps are carried
out at different locations under the
responsibility of different Authorised
Persons, it is acceptable to maintain
separate files limited to information of
relevance to the activities at the respective

locations.
Wigpe™ 2 Fivd in % (Manufacturing formulae and Processing instructions )
10, & - QW TES B/ BT G *{“ i % 2. | 10. For every manufacturing operation or
FTodpd ® ko (TED f’, RS supply there should be clear and adequate
Foaw Aol AFRS BT L - Lk written instructions and written records.
BFR2ET R I AR ) 7 Where an operation is not repetitive it may
T EREREADD TN ER o not be necessary to produce Master
Formulae and Processing Instructions.
Records are particularly important for the
preparation of the final version of the
documents to be used in routine
manufacture once the marketing
authorisation is granted.
1. A &SRBEHEFDOT R * 045775 B 11. The information in the Product

Big ~ R /e SR IR R

CEE 3 Lt L R

Specification File should be used to
produce the detailed written instructions on
processing, packaging, quality control
testing, storage conditions and shipping.

(Packaging instructions )

e E3 £
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12.

B ESAY AL § aTRA Rk
i - R EE BN Ee Rk
2HHp s FARGETEHE &5
BEER T RS AN R KR
hewhde I T o EAE R E — BEPEE
CRE - FRLIRERY P EE
H 7 AL iR B e .

12.

Investigational medicinal products are
normally packed in an individual way for
each subject included in the clinical trial.
The number of units to be packaged should
be specified prior to the start of the
packaging operations, including units
necessary for carrying out quality control
and any retention samples to be kept.
Sufficient reconciliations should take place
to ensure the correct quantity of each
product required has been accounted for at
each stage of processing.

Wi ~ BRI Z £ F 3% & & (Processing, testing and packaging batch records )

13, 2 MErxs 4% (T8 5o+ =0 % &R 4% X_| 13.  Batch records should be kept in sufficient
Henfmi o g R AR F T AP gL detail for the sequence of operations to be
o WP AR Y 22 R R AriiE R R accurately determined. These records
L enit § M T EEEA SRR should contain any relevant remarks which
2R HEGEITE justify the procedures used and any
changes made, enhance knowledge of the
product and develop the manufacturing
operations.
14, #=x@l2 eI " HFIAAMERP 14. Batch manufacturing records should be
e i oo retained at least for the periods specified in
relevant regulations.
4 2 (PRODUCTION)
£ |& %48 (Packaging materials )
I5. RFEEFTEHIRb e 2P 4% 2 | 15 Specifications and quality control checks

Bk d 3R et 2o o E KRR 2 o
B g rildcZ mA R o

should include measures to guard against
unintentional unblinding due to changes in
appearance between different batches of
packaging materials.

%12 3% i¥ (Manufacturing operations )
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16. BT MatsBR- e ¥ @42 | 16. During development critical parameters
PRI & FL AR 2 oD should be identified and in-process controls
i Sl g F 4 T RS R primarily used to control the process.
fasmo e gd FHEFLITY ETEF - Provisional production parameters and
EEFLUARLHR R 2454 F %3? in-process controls may be deduced from
FAg Tk R R R4 B prior experience, including that gained
HIETE o Li ? tleh sl BRI from earlier development work. Careful
PV EFR L AHFPE DL F consideration by key personnel is called for

in order to formulate the necessary
instructions and to adapt them continually
to the experience gained in production.
Parameters identified and controlled should
be justifiable based on knowledge available
at the time.

17. 7% % FxRad A28 7 428 3 Fr 17. Production processes for investigational

"]Lvl]f‘r A AT ROER L %
%m$&mﬁﬂ2m°+”ﬁﬁé&
7 EE AR R T ) 2 A it
Flgple el o pfi P R B PFH RITEP
A s A
%—Lg)ﬁ'lﬂ'*’:{i/{h‘;’%—}%—%é lL/f’Z"f > 14
P4 K$ His {,}gy%fi,fnmﬁg_?ﬁ, j}\rl%‘flj
Wb 2 A R 2

medicinal products are not expected to be
validated to the extent necessary for routine
production but premises and equipment are
expected to be qualified. For sterile
products, the validation of sterilising
processes should be of the same standard as
for products authorised for marketing.
Likewise, when required, virus
inactivation/removal and that of other
impurities of biological origin should be
demonstrated, to assure the safety of
biotechnologically derived products, by
following the scientific principles and
techniques defined in the available
guidance in this area.
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18.

R N S AF S g VIR
IR RE o BB kR Y > LHE 2 H kP
P A AV L2 B iP o drk
T R R ARZ B - R B
THE G HE AR g A IR EE
%5'%'«* i e LR BT W A A1

£ 2 B g""}'ﬁ ]F’;E'—ﬁ_-ﬂ’- E‘]HJ_EFL]&“ m;}‘)"
o TP T A R i LR B
e 17K B FH AR E L -

18.

Validation of aseptic processes presents
special problems when the batch size is
small; in these cases the number of units
filled may be the maximum number filled
in production.  If practicable, and
otherwise consistent with simulating the
process, a larger number of units should be
filled with media to provide greater
confidence in the results obtained. Filling
and sealing is often a manual or
semi-automated operation presenting great
challenges to sterility so enhanced attention
should be given to operator training, and
validating the aseptic technique of
individual operators.

Vg # AN % & 2 B (Principles applicable to comparator product )
19. 4c% & 5503 i }@F‘ PR A (%] | 19. Ifaproduct is modified, data should be
dol TS BRE O H 2 'P" F ) available (e.g. stability, comparative
FU T R AR FR IR ZA S dissolution, bioavailability) to demonstrate
)55! s‘zpmﬂ UE=E e that these changes do not significantly alter
the original quality characteristics of the
product.

20, ¥ F FREEITE KA R E EY ¥ | 20, The expiry date stated for the comparator
AL REPEDRE AT RAEZA N product in its original packaging might not
FARF oM BTVHEHY A B R4 K AT be applicable to the product where it has
P2 R22p T d LR F T REAE S been repackaged in a different container
IR BOPFRE A ST X Al that may not offer equivalent protection, or

HE & be compatible with the product. A suitable

IFE] ERERE é,‘b’é}.‘é"’—%{
et Bp o mp e P ALy
Moo ¥ 2 Fe e Haksnp P R
) HETRRRERDP T REP L -

use-by date, taking into account the nature
of the product, the characteristics of the
container and the storage conditions to
which the article may be subjected, should
be determined by or on behalf of the
sponsor.  Such a date should be justified
and must not be later than the expiry date
of the original package. There should be
compatibility of expiry dating and clinical
trial duration.

it ¥ (Blinding operations )

Fmd
T
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21, ARSI BEARERF r Bl A &> | 21, Where products are blinded, systems
R pFz a3 ’é_ﬁ MiIFEw %A Fh should be in place to ensure that the blind
FELAPN R AR EGR L ES is achieved and maintained while allowing
2 =2 ?T‘ S Bi‘ U oRT Be] R AR for identification of “blinded” products
when necessary, including the batch
numbers of the products before the blinding
operation. Rapid identification of product
should also be possible in an emergency.
%1% %4 (Randomization code)
22, BEPp Rt/ Ky v R e |22, Procedures should describe the generation,
T AR A 4 s R A s e security, distribution, handling and
Feig 2 (TEARR > R HIEESH] - i F retention of any randomisation code used
R AR M RF o for packaging investigational products, and
code-break mechanisms. Appropriate
records should be maintained.
& |& % (Packaging)
23, Ay v ERaL[E ERET T i 23. During packaging of investigational
WP AAple A R 0 EJE A medicinql products, it may be necessary to
G S o 1T i L R R [y b handle .dlffe.rent products on the same .
’ X Lo packaging line at the same time. The risk of
Wi CE@p) 2 ApR A |t R product mix up must be minimised by
R FEEDR i R T B using appropriate procedures and/or,
specialised equipment as appropriate and
relevant staff training.
24, Py ErRe FefEnt e Fw &R | 24, Packaging and labelling of investigational
Vil RAFRRE L F A (;Z ER- 3 medicinal products are likely to be more
Eﬁ'/ ¥pl) £ H —kg i * 5 Ap i b2 complex and more liable to errors (which
;1 Mo A SR A %fb ’Fﬂ v SEAraE A are also harder to detect) than for marketed
b S g R AR AFER ﬁ’x ¥ R products, particularly when "blinded"
fosga- @l g4l d o products with similar appearance are used.
Precautions against mis-labelling such as
label reconciliation, line clearance,
in-process control checks by appropriately
trained staft should accordingly be
intensified.
25, ¢ AR EFEEFT Y B A ﬁiﬂ 3 v 25. The packaging must ensure that the
B P e 2 38 B ads ot 24 an ;}»L Ak investigational medicinal product remains
Pooid ﬁia?]ﬁ}; F"* Hoebe Fenf s By in good condition during transport and
AT o storage at intermediate destinations. Any
opening or tampering of the outer
packaging during transport should be
readily discernible.
#+ it ¥ (Labelling)
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26.

Z 13T 2265 300E chp F o T S| HE
Whee 7 aihf g TEP A ¢ g
Ean 5 - B B R i o)
F3R

26. Table 1 summarises the contents of articles

26-30 that follow. The following
information should be included on labels,
unless its absence can be justified, e.g. use
of a centralised electronic randomisation

system:
a) #F&RL ’J’“‘ﬁ RFEF LB RRL a) name, address and telephone number of
AT LI EHE 2 uk B T3 %{/E% the sponsor, contract research
(B 2R s ok 2 'T Y IS organisation or investigator (the main
T RSB H Y ) contact for information on the product,
clinical trial and emergency
unblinding);

b) 2 =2# )~ LEip T f’fflJ N H ~ #) b) pharmaceutical dosage form, route of
E e L B ’31']“.*_ Wk A L fEa administration, quantity of dosage
fFELE R T S units, and in the case of open trials', the

name/identifier and strength/potency;

C) * MBH|N FHE Lo KivE 2 P c) the batch and/or code number to
BLE [ g identify the contents and packaging

operation;

d) A T—*’——*‘ C T o Fg R E AR d) a trial reference code allowing
56% AT ’é% AR ERLEA identification of the trial, site,
2GR NS investigator and sponsor if not given

elsewhere;

e) FEHEX ;éﬁ 2R ~ R R e) the trial subject identification
BB AL (L) number/treatment number and where

relevant, the visit number;

f) #FmidFr2zdt (Ikid 7k f) the name of the investigator (if not
@ (d)* ); included in (a) or (d));

g) #FEP(F 5T B BFE NPT g) directions for use (reference may be
R R RIS AR 5 & made to a leaflet or other explanatory
2 i), document intended for the trial subject

or person administering the product);

h)y §@EfpkiEkR* | iy HpEs h) “For clinical trial use only” or similar

wording;

i) BEEFEE i) the storage conditions;

) erHE[rEpdkap P LR j) period of use (use-by date, expiry date
P B (EEPF)) AT 2 5N or re-test date as applicable), in
2 G T A P aren 3N month/year format and in a manner that

avoids any ambiguity;

k) Twdaazifgz “f T A AR K) “keep out of reach of children” except

Hoarhd Z R W R o
‘%EO

when the product is for use in trials
where the product is not taken home by
subjects.
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27. A REEX i ™7 TRk iE% 2 B L | 27, The address and telephone number of the
;’f 29 7% TRl A BB foeh nh & main contact for information on the
TP e o e g HAg product, clinical trial and for emergency
g R plEe n E TESE R F IR unblinding need not appear on the label
O S where the subject has been given a leaflet
or card which provides these details and
has been instructed to keep this in their
possession at all times.
28, mE@ Ry FERE R Y 2 TR R | 28. Particulars should appear in the official
E G E S ﬁ»'r ° "f 22971 300 ¢ Al language(s) of the country in which the
2B EE B H200E 752 ma Rk investigational medicinal product is to be
:r TR R KR iR K oMY RE R used. The particulars listed in Article 26
g BT £ 2 AN F g R should appear on the primary packaging
WAl vV EFEHBEF S - and on the secondary packaging (except for
the cases described in Articles 29 and 30).
The requirements with respect to the
contents of the label on the primary and
secondary packaging are summarised in
table 1. Other languages may be included.
29. a‘% [ 3 é When the product is to be provided to the

é ”*”‘% i ¥ 260E A7 ®
e E(de g ;r&s aif.{fa %3t
%fﬂ)’%@

AR 29.
3

trial subject or the person administering the
medication within a primary packaging
together with secondary packaging that is
intended to remain together, and the
secondary packaging carries the particulars
listed in paragraph 26, the following
information should be included on the label
of the primary package (or any sealed
dosing device that contains the primary
packaging):

8) HEAEE £ E PSR
B L L

a) name of sponsor, contract research
organisation or investigator;

b) # &l LELE(
A )~ A E ;L,g,:; baes B
MRS > LA
A 5&!)—‘2/?&1};‘ ;

b) pharmaceutical dosage form, route of
administration (may be excluded for
oral solid dose forms), quantity of
dosage units and in the case of open
label trials, the name/identifier and
strength/potency;

C) F4EEZ R NgL o rEu|p R

& %IF% N

35 5

€) batch and/or code number to identify
the contents and packaging operation;

d) ©AiEE o BT A ARuER
T BT R LR AR R K
2 R A

d) a trial reference code allowing
identification of the trial, site,
investigator and sponsor if not given
elsewhere;
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€) WRXFH LU (Fe e) the trial subject identification
) 5LAE i ARG (EPERF)- number/treatment number and where
relevant, the visit number.

30. Eiee EEe e K H b2 | H 2o | 30. Ifthe primary packaging takes the form of
Yo I AT $200F & f2 FEIE P blister packs or small units such as
PFO%IE P eEa it X HE B3 R ampoules on which the particulars required
mREe 7T AED in paragraph 26 cannot be displayed, outer

packaging should be provided bearing a
label with those particulars. The
immediate container should nevertheless
contain the following:
a) #FHkL L —*Ff CRPEF LB ER L a) name of sponsor, contract research
FAZ LR organisation or investigator;
b) & T ({5730 0 PR E R A A ) % b) route of administration (may be
e i BT R o MR e excluded for oral solid dose forms) and
Ea Rl AR YA ) in the case of open label trials, the
name/identifier and strength/potency;
C) 5%/ x*l% JEPE- 0S| NN A SAY €) batch and/or code number to identify
¢ EKiTE the contents and packaging operation;
d) z@#\ﬁiﬁ——*‘ » T o F ) Z; d) a trial reference code allowing
N TN L R = R S identification of the trial, site,
2 EE RN investigator and sponsor if not given
elsewhere;
€) M EH LB HRLB iR (& e) the trial subject identification
) S E PARELE (B )- number/treatment number and where
relevant, the visit number.

31. &+ T'Fi’:’ T 7 P ELs BBl A &5 | 31, Symbols or pictograms may be included to
PR R o P AR e TR B clarify certain information mentioned
% |8 2 3 or 2o above. Additional information, warnings

and/or handling instructions may be
displayed”.

32. B3 R EHpcnfRhk RSk T 7 and 238 | 32, For clinical trials with certain
PRSP RdeF B 23 B R4 characteristics the following particulars
o R should be added to the original container

but should not obscure the original
labelling:
i) #F&HkLze —‘F*{ XL ﬁﬁﬁ:z A i)  name of sponsor, contract research
FADLH N "{« ; organisation or investigator;
1) ;a FEI ;Z BB R A FA ii) trial reference code allowing
3 s iRE H 2 )RR RS e identification of the trial site,
investigator and trial subject.
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33.

FRITEZPHLREF O BHFL T E

SSRE L SE L Y S

gt B p s T EAFP LT RERE
BR*EZPHY oL RF A AT Rk
ERAELY 3R ITE I i g PR BT
G20 0e g & IRd P (B R AT
TR R TLFF A B R AR
2B EERESEARHAGFT N AET
BT a2 ok A v B R
BRI FEREF AR A2 HITE
B®=GMPR | ~ 2 3 L2 (TERE
TR GRIEA R R R 2 B d B F
o hite i 0 R AEHkR Y 22
= kAt i§§‘;’ga§ o

33.

If it becomes necessary to change the
use-by date, an additional label should be
affixed to the investigational medicinal
product. This additional label should state
the new use-by date and repeat the batch
number. It may be superimposed on the
old use-by date, but for quality control
reasons, not on the original batch number.
This operation should be performed at an
appropriately authorised manufacturing
site. However, when justified, it may be
performed at the investigational site by or
under the supervision of the clinical trial
site pharmacist, or other health care
professional in accordance with national
regulations. Where this is not possible, it
may be performed by the clinical trial
monitor(s) who should be appropriately
trained. The operation should be
performed in accordance with GMP
principles, specific and standard operating
procedures and under contract, if
applicable, and should be checked by a
second person. This additional labelling
should be properly documented in both the
trial documentation and in the batch
records.

&% 2 4] (QUALITY CONTROL)

34, o AEART G EEE N N R > ErTo 3t | 34, As processes may not be standardised or
FERA P A LG B A H AR R ITE fully validated, testing takes on more
BiEF o importance in ensuring that each batch

meets its specification.

35, EFREHIZHGEREZEASRARANEZ 35. Quality control should be performed in
B RZ T G T s accordance with the Product Specification

File and in accordance with the required
information. Verification of the
effectiveness of blinding should be
performed and recorded.

36. H&EF FE LT ESA BRI % - 5 | 36, Samples are retained to fulfil two purposes;

PRESREFORSE 52 0 S RER
BB A Fafk h o T R R T LEER
XA AR

firstly to provide a sample for analytical
testing and secondly to provide a specimen
of the finished product. Samples may
therefore fall into two categories:
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RS AR R 2 R KR
FALPT R S AP T -
BEERE L ER L LT s

aar) Rt N Rt gl T R & E
‘FEE:' s 03 ok p R 4EY F'&ang)»(f}l]-lzr"%
& oA ) B ERS

E'Jﬁil‘é'ﬁ&? b ¢ B A R S

£\ "

Reference sample: a sample of a batch of
starting material, packaging material,
product contained in its primary packaging
or finished product which is stored for the
purpose of being analysed should the need
arise. Where stability permits, reference
samples from critical intermediate stages
(e.g. those requiring analytical testing and
release) or intermediates, which are
transported outside of the
manufacturer&rsquo;s control should be
kept.

TR E - A R
k- p 2 BB R Rehe KE A2
o B E LN P A g o blde S E
A TR uyERE b T
TSI E B kP B E o

Retention sample: a sample of a packaged
unit from a batch of finished product for
each packaging run/trial period. It is stored
for identification purposes. For example,
presentation, packaging, labelling, leaflet,
batch number, expiry date should the need
arise.

EF IR R A NI HBERSET
é%ﬁ&glj’biig}]ﬁﬁ’]aﬁ%all;{ﬁgé
HE S PAGE R B o HE
B2 T R&ETARS FLT 4

In many instances the reference and
retention samples will be presented
identically, i.e. as fully packaged units. In
such circumstances, reference and retention
samples may be regarded as
interchangeable.

PEROHBAETBRS TR
AN R F P B B TRk R
o AT NBPEEERFIOSAE S B
“ﬁPF"’ﬁL«;\ o

FPET A S|
e ‘DT Q"l &%

Reference and retention samples of
investigational medicinal product,
including blinded product should be kept
for at least two years after completion or
formal discontinuation of the last clinical
trial in which the batch was used,
whichever period is the longer.

ERTRAEL RS ITE o BRT RS
iR BN AR AT - RER
BEFECRASF - BHamI T3 AN
SR L VAN

Consideration should be given to keeping
retention samples until the clinical report
has been prepared to enable confirmation
of product identity in the event of, and as
part of an investigation into inconsistent
trial results.

37.

SHRR ST T R T B R | 3T,

%i?%ﬁ@%&i@%ﬁﬁﬁﬁﬂdf
R R o

The storage location of Reference and
Retention samples should be defined in a
Technical Agreement between the sponsor
and manufacturer(s) and should allow
timely access by the competent authorities.
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HERSEF e LFl b s
BRES RRATIR L TRARHRAL T
v BRSO E 2E ST

The reference sample should be of
sufficient size to permit the carrying out,
on, at least, two occasions, of the full
analytical controls on the batch in
accordance with the IMP dossier submitted
for authorisation to conduct the clinical

trial.
WEFERE FHESREITR In the case of retention samples, it is
PP RLNET G AT T R T M acceptable to store information related to
BeROFTA-FLUEH 2 0BRE the final packaging as written or electronic
Gl 11 g oo records if such records provide sufficient
information. In the case of the latter, the
system should comply with the
requirements of Annex 11.
# =27 (RELEASE OF BATCHES)
38, TARIRIEA R AP M n® fe B4 38. Release of investigational medicinal
oA EREAYT Y B (R F430F ) o products (see paragraph 43) should not
FEFOBMPIEAL RS £ F40iF 752 occur until after the Authorised Person has
£ - certified that the relevant requirements
have been met. The Authorised Person
should take into account the elements listed
in paragraph 40 as appropriate.
39. [..JPIC/S#  * 39. [..]*
40, P3xiFE 0 K - P2 RFEFG 0 L3 | 40.  Assessment of each batch for certification
R R prior to release may include as appropriate:
LR RN - S o ~ B/ AR K * batch records, including control reports,
AR L F T 3‘? 2+ MR F’g *EA N in-process test reports and release
BRFEETH % 3 CEHS A o reports demonstrating compliance with
TR EEES T RLANGETF D the product specification file, the order,

B o MR RS P R
B0 P Opd kR kAR AR %

protocol and randomisation code. These
records should include all deviations or

S = planned changes, and any consequent
additional checks or tests, and should
be completed and endorsed by the staff
authorised to do so according to the
quality system;

o A AuEE * production conditions;

the validation status of facilities,
processes and methods;

o KM ERaOE * examination of finished packs;
o LippFo z.tﬁea] TREF 2T A * where relevant, the results of any
- R A N analyses or tests performed after

importation;

stability reports;
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hd ji/}ﬁi %ﬁﬁ"—?j %—;’g""‘] Fé-':\!lu ’

* the source and verification of
conditions of storage and shipment;

o MNEFRET AL LEEFL

* audit reports concerning the quality
system of the manufacturer;

* R R ?ﬁﬁrﬁg HP L E R G
q_#"’fﬁ ’ ‘1%13133"—%]4" 3

AR SR Rt S

o
&

* Documents certifying that the
manufacturer is authorised to
manufacture investigational medicinal
products or comparators for export by
the appropriate authorities in the
country of export;

* BiEPF AR R g
SIGMPH I 2 2 o 38 JEGMP2 F =

3 2 =
L =

* where relevant, regulatory requirements
for marketing authorisation, GMP

ECA L standards applicable and any official
verification of GMP compliance;
* PR ASREETEREGP ST * all other factors of which the QP is
F My B FlF oo aware that are relevant to the quality of
the batch.
FPEFEOMBEEZAE SR AR W The relevance of the above elements is
B Es Ak (E P YW affected by the country of origin of the
PR AS-_RMEFEFELGF FAFHFV)Z product, the manufacturer, and the
ERBIETRE- marketed status of the product (with or
without a marketing authorisation, in the
EU or in a third country) and its phase of
development.
e s /@ FE AR E A R AP 3% The sponsor should ensure that the
L% pE ”Lr"" Jo shE& IE B & RenF - elements taken into account by the
R oo FAL F440% o Authorised Person when certifying the
batch are consistent with the required
information. See also 44.
41, 4o 3 v BRI et ®ig & o /e | 41, Where investigational medicinal products

EPE b R adE R R T4 b4
P i AR Mk o

are manufactured and packaged at different
sites under the supervision of different
Authorised Persons, recommendations
should be followed as applicable.
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42, BB ERFER o Ale KT T iE | 42, Where, permitted in accordance with local
A A AT d TRk Fé‘%% BEF AN E regulations, packaging or labelling is
R LFOH B EEREL ELRH carried out at the investigator site by, or
T BHEET S 2 3% R under the supervision of a clinical trials
LR RRER TR oREHRLIEHE R pharmacist, or other health care
P REZITESgy o #it T nl professional as allowed in those
GMPRRIH 7 2 & T4 EALA R & regulations, the Authorised Person is not
T m g oo required to certify the activity in question.

The sponsor is nevertheless responsible for
ensuring that the activity is adequately
documented and carried out in accordance
with the principles of GMP and should seek
the advice of the Authorised Person in this
regard.

%38 (SHIPPING)

43, B | FREARR S A R i@ 2 | 43, Investigational medicinal products should
mEAME R xFram o Emy B remain under the control of the Sponsor
e R A H P 1T Rk until after completion of a two-step
'*Ff AR B 2T AY T;%FF R Y I AR procedure: certification by the Authorised
AT nlm & B AL B R A K R Person; and release following fulfilment of
FoRefF iR Ryt PR & the relevant requirements. The Sponsor
e B LR hET EY A SRR should ensure that the details set out in the
% F FlEARE A TR R 2R clinical trial application and considered by
A BRBHRL A 2 FE’F' PR R P 0 3% the Authorised Person are consistent with
ZFEEARRBRS s TR0k what is finally accepted by the Competent
g i l—‘*’—’g AR FH R P o Authorities. Suitable arrangements to meet

this requirement should be established. In
practical terms, this can best be achieved
through a change control process for the
Product Specification File and defined in a
Technical Agreement between the
Authorised Person and the Sponsor. Both
steps should be recorded and retained in the
relevant trial files held by or on behalf of
the sponsor.

44. 3 BRI k&L 24 & # | 44, Shipping of investigational products should
R RREEY 2457 52 o be conducted according to instructions

given by or on behalf of the sponsor in the
shipping order.

45. B BRAE I R A 25T 45. De-coding arrangements should be
wmo gl F AR RTEEE S 2 available to the appropriate responsible

personnel before investigational medicinal
products are shipped to the investigator
site.
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46. @i & ﬁs?] » g ATRLT 2 R E Soiiim | 46, A detailed inventory of the shipments made
FH A ‘5- FREYR W R E R by the manufacturer or importer should be
H e R o maintained. It should particularly mention
the addressees’ identification.
47. K- BB ATIY - F&ForiE i~y | 47, Transfers of investigational medicinal
FoEEE s R RS -E 03 *q‘- products from one trial site to another
AR TiEE o 3R Wi Ruoeh g A1 2 A should remain the exception. Such transfers
FER i E B e }%' o3 B H AT R 56% = should be covered by standard operating
BIARL 2 Rt e s UF AT F procedures. The product history while
T A SEEF G TG a- 30 ¥V outside of the control of the manufacturer,
HERMBEAR DL L o 4o L& ‘;iﬁ through for example, trial monitoring
i @l Foev B 0 ptgtE2 Wil reports and records of storage conditions at
TR o T d IR A R R E F“ ° the original trial site should be reviewed as
RAERS iR G TART R Do part of the assessment of the
product&rsquo;s suitability for transfer and
the advice of the Authorised Person should
be sought. The product should be
returned to the manufacturer, or another
authorised manufacturer for re-labelling, if
necessary, and certification by a Authorised
Person. Records should be retained and
full traceability ensured.
¥ 24 (COMPLAINTS)
48. o & é’aé’«?ﬁ frsldzegp b ¥ 50 2 = 23 | 48.  The conclusions of any investigation
EL fs2. BHh R %J » X Ff:“%%i carried out in relation to a complaint which
2 'ﬁ B(Es —*‘ PPt BT AR could arise from the quality of the product
55:%& ARZE G #EI MTeskds b7 A R should be discussed between the

2

%“k’ P R B TR R %\%r‘%ﬁ'é%ﬁ

manufacturer or importer and the sponsor

3 é ESNC R el T (if different). This should involve the
Authorised Person and those responsible
for the relevant clinical trial in order to
assess any potential impact on the trial,
product development and on subjects.

g ELL S K (RECALLS AND RETURNS )

% 2 & (Recalls)

49, PwET Y ERI FEZ AL ECRE
3%*,‘5%%:233—‘5.%?’%1%;“@?]/\:5(?&%7 fe
B R oBRiFAZTRAR FEH 2
B Bew AR Y 2 R AR o

49. Procedures for retrieving investigational
medicinal products and documenting this
retrieval should be agreed by the sponsor,
in collaboration with the manufacturer or
importer where different. The investigator
and monitor need to understand their
obligations under the retrieval procedure.
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50.

%L K R iR
HEAPMP it
S FERNE L

xR A FNTE o

e v 2
v ’ﬁ%mlf—i@‘ﬁ ;

EH T

-1t * TRk ESK 2 | 50.
H

The Sponsor should ensure that the
supplier of any comparator or other
medication to be used in a clinical trial has
a system for communicating to the Sponsor
the need to recall any product supplied.

i9% % (Returns)

51, 3% BEBRJERE R IEZIw%i%® | 51. Investigational medicinal products should
R S R D S R LS A A be returned on agreed conditions defined
A S by the sponsor, specified in approved
written procedures.
52, AwaE gt BREA NN R, | 52, Returned investigational medicinal

FERF PRI ERERRY Jr 2y
FEL R GRAERES L IRF e

products should be clearly identified and
stored in an appropriately controlled,
dedicated area. Inventory records of the
returned medicinal products should be kept.

4 & (Destruction )

53. WRAFH P F o #AR Y 2 /42|53, The Sponsor is responsible for the

w2 Y ’* z rrérﬂ Hoo Tt oy B R destruction of unused and/or returned

AP REERLAEFLF AL G R T investigational medicinal products.

oo Investigational medicinal products should
therefore not be destroyed without prior
written authorization by the Sponsor.

54. ﬁ iR R e #E LB E Y F% £ | 54. The delivered, used and recovered
JF,z H & %\ kA - REEHITE A - R quantities of product should be recorded,
5% PR Mk ED I il & - reconciled and verified by or on behalf of

aéﬁé%ii%—% I - RBRYPTFAR* 277

P EL ORI ER LR Y AG
TmA e R g R o i

fg 47 “*gtﬁ°ﬁﬁ1?imn'frf@;u“r}a
EEE 7 EERP a7 N 7oiplt B bk
Ted L EE i o

the sponsor for each trial site and each trial
period. Destruction of unused
investigational medicinal products should
be carried out for a given trial site or a
given trial period only after any
discrepancies have been investigated and
satisfactorily explained and the
reconciliation has been accepted.
Recording of destruction operations should
be carried out in such a manner that all
operations may be accounted for. The
records should be kept by the Sponsor.
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55.

R L T

HaEm d ARk ERRLeE g

-lf_f':? I—J-'}f%/ﬁ z}\%’ﬂ"v‘"J ‘?—‘\E/ﬁ J Li—/ﬂ;“%kk
Ao A AR A R RKE

55.

When destruction of investigational
medicinal products takes place a dated
certificate of, or receipt for destruction,
should be provided to the sponsor. These
documents should clearly identify, or allow
traceability to, the batches and/or patient
numbers involved and the actual quantities
destroyed.

21 5w R
Tablel. SUMMARY OF LABELLING DETAILS (§26 to 30)

a) F%L: ’L—‘*‘ CREF TS F&R A L | a) name, address and telephone number of the
HHt 7f]u— fﬂ HE RS %{/E% (B2 sponsor, contract research organisation or
RN 128 S Y 4 ?T‘ EfFH 2 i $ J}‘q- investigator (the main contact for
E¥ R ) information on the product, clinical trial and

emergency unblinding);

b) Z& =34 ~ L% T ~ |3 H ~#)k> 2% | b) pharmaceutical dosage form, route of
4ok B d /S B ELE B R administration, quantity of dosage units, and
/7% in the case of open trials®, the

name/identifier and strength/potency;

C) * MB|] TP [e FivE2 #+5 2/ |c) the batch and/or code number to identify the

D contents and packaging operation;

d) # Fi x’—ci C T oA A J;x #% ~ ¥ | d) atrial reference code allowing identification
TGRSR A #f AR R E 2 SRR of the trial, site, investigator and sponsor if
R not given elsewhere;

e) Fok % ;f:ﬁﬁ 2B B S 3 B [ is R BB 2 | e) the trial subject identification number /
WAL (L), treatment number and where relevant, the

visit number;

f) FHRiFL2ZE0 (0% A @ 7 (@) (d) | ) the name of the investigator (if not included
¢ in (a) or (d));

g) %I (7 4% EX ;ﬁ—%‘ B *ZA N | g) directions for use (reference may be made to
Horgliv P F A H s fEfe it ), a leaflet or other explanatory document

intended for the trial subject or person
administering the product;

h) "k * | &4 fu:Pﬁ' FF h) “for clinical trial use only” or similar

wording;

i) BEFEE 1) the storage conditions;

) @ HpE [ Rpd s A»epHRE%P | j) period of use (use-by date, expiry date or
(& i )Y L E T 2 N T re-test date as applicable), in month/year
F P FEe 58 format and in a manner that avoids any

ambiguity;

k) T é’b ZAfE oA KA A2 | k) “keep out of reach of children” except when
d 2R ﬂri? ¥ ORI H g B o the product is for use in trials where the

product is not taken home by subjects.
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- AR GENERAL CASE
HEdge ZATRe £ (%260F) For both the primary and secondary packaging
(§26)
FuEIE Particulars
a*3k a*tok
ERe PRIMARY PACKAGE
BEBHEY AP FE TR KLF4HF L | Where primary and secondary packaging remain
- (%291%)° together throughout (§29)°
a®b’cde a®b’cde
E&e X PRIMARY PACKAGE
eAle KA e KHEA (53068)° Blisters or small packaging units (§30)°
a’b’Bcde a®b™cde
D PN sk BTk BT ' For closed blinded trials, the labelling should
"% g [ LR SRR R [ R include a statement indicating "placebo or
FOFRGE o [name/identifier] + [strength/potency]".
2 blde e 4 KA S R ez iE2 2 | 2 E.g labels for cytotoxic products or for
A g R o products requiring special storage conditions
3oy i ']ij FRER=E NI ol SR o P 3 For closed blinded trials, the labelling should
e 5 PR AR LR [ Rt x% include a statement indicating "placebo or
MR AE o [name/identifier] + [strength/potency]".
e o WFET EETREERE I. 4 The address and telephone number of the main
BTE RO A RGBT p e contact for information on the product,
Bmbz i E R oo qoon Hag s a‘% + clinical trial and for emergency unblinding
P B35 W8T RS A F AR need not appear on the label where the
(% 271%)- subject has been given a leaflet or card which
provides these details and has been instructed
to keep this in their possession at all times (§
27).
SR REE K/ e EF G ¥ 26 Y “7AIE |0 When the outer packaging carries the
e[ A 1 = particulars listed in Article 26.
6 2 28 &FLF L [RFRKE I. & f&p o1 6 The address and telephone number of the
TRl A BB R 0B L EEUR o main contact for information on the product,
clinical trial and for emergency unblinding
need not be included.
T PRERE A A T ",% o 7 Route of administration may be excluded for
oral solid dose forms.
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8

The pharmaceutical dosage form and quantity
of dosage units may be omitted.
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R 14 A e R e #Jﬁ"i 2_# nefid (MANUFACTURE OF

MEDICINAL PRODUCTS DER
OR PLASMA)

IVED FROM HUMAN BLOOD

B & (CONTENTS)

E R Glossary

1. #H 1. Scope

2. Rp 2. Principles

3. SFEE 3. Quality Management

4. VHBRPEECE LS 4. Traceability and Post Collection Measures
5, M >EBELHR 5. Premises and equipment

6. HW: 6. Manufacturing

7. SFEH 7. Quality Control

8. P"RAFELEMZFar(T 8. Release of intermediate and finished

products

ey

9. Mis RHEEITH

9. Retention of plasma pool samples

10. R 4 red

10. Disposal of waste

3% % % (GLOSSARY)

& 7%
i;‘."é:‘éa‘g pE- () W Forieh 2 B

Blood

Blood' means whole blood collected from a

I 1 xf—@l R g o single (human) donor and processed either for
transfusion or for further manufacturing.
A Blood component

AT ,"é,«}%f’e}?f B B3 E (Glde o s
Wi ~ 4k )0 5 AR AR 2k i
B = A (ﬁfirﬁ\ﬁigﬁ\if]\,\i,]\*;> o

TH F 45 # w2 (haematopoietic

progenitor cells )

A blood component® means a therapeutic
constituent of blood (red cells, white cells,
platelets and plasma) that can be prepared by
various methods, using conventional blood bank
methodology (e.g. centrifugation, filtration,
freezing). This does not include haematopoietic

progenitor cells.

=

2

P> m

é,

Blood establishment

A blood establishment® is any structure or body
that is responsible for any aspect of the
collection and testing of human blood and blood
components, whatever their intended purpose,
and their processing, storage and distribution

when intended for transfusion.
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s i BA
s 7 LA R A SR A R S ST R iz

e A & o

Blood products
A blood product* means any therapeutic product

derived from human blood or plasma.

LE TE £V
AHE - Bk (S8 RO SR g
EEWR o s gd LR g
FARF Y/ HT  blde s STkE ~ K ATiE e

Fractionation, fractionation plant
Fractionation is the manufacturing process in a
plant (fractionation plant) during which plasma
components are separated/purified by various
physical and chemical methods such as e.g.

precipitation, chromatography.

Y
B A Y L BT R
BB e R R PRI 2 R 2 f2 4R -

Good Practice guidelines
Good practice guidelines give interpretation on
the national standards and specifications defined

for quality systems in blood establishments>.

AfFm R A 5Fm"i 2 FE Medicinal products derived from human

LR S A R 2 B g A blood or human plasma

e mingE g A d ks i X B2 7 | Medicinal products derived from human blood

1 EEG or human plasma ® are medicinal products based
on blood constituents which are prepared
industrially by public or private establishments.
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Plasma for fractionation is the liquid part of
human blood remaining after separation of the
cellular elements from blood collected in a
container containing an anticoagulant, or
separated by continuous filtration or
centrifugation of anti-coagulated blood in an
apheresis procedure; it is intended for the
manufacture of plasma derived medicinal
products, in particular albumin, coagulation
factors and immunoglobulins of human origin
and specified in the European (or other relevant)
Pharmacopoeia (Ph. Eur.) monograph “Human

Plasma for fractionation” (0853).
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Plasma Master File (PMF)

A Plasma Master File is a stand-alone
document, which is separate from the dossier
for marketing authorisation. It provides all
relevant detailed information on the
characteristics of the entire human plasma used
as a starting material and/or a raw material for
the manufacture of sub/intermediate fractions,
constituents of the excipients and active
substances, which are part of plasma, derived

medicinal products or medical devices.
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Processing

Processing® means any step in the preparation of
blood component that is carried out between the
collection of blood and the issuing of a blood
component, e.g. separation and freezing of
blood components. In this Annex, processing in
addition refers to those operations performed at
the blood establishment that are specific to

plasma to be used for fractionation.
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" Qualified Person | °

Responsible Person (RP)

A person responsible for securing that each
batch of (biological) active substance or
medicinal product has been manufactured and
checked in compliance with the laws in force
and in accordance with the specifications and/or
requirements of the marketing authorisation.
The RP is equivalent to the EU term “Qualified

Person’
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Responsible Person (RP) for blood
establishment

A person responsible for ensuring that every
unit of blood or blood components has been
collected and tested, processed, stored and
distributed in compliance with the laws in force.
This term is equivalent to the EU term

“Responsible Person”!?,
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Contract fractionation program

This is a contract fractionation in a national

plant of a fractionator/manufacturer, using

starting material from other countries and

manufacturing products not intended for the

national market.

# ¥ (SCOPE)

11 AHRIZRZTF* W AFR R ]FC #7 | 1.1  The provisions of this Annex apply to
A2 B, GELE ARPN SN iET medicinal products derived from human
FIRP o AR G T ipE A SR blood or plasma, fractionated in or
AL (Blde s A FFn jf: ) o PRI B FIE R imported into the country. The Annex
TR ERT AL @R FREHL applies also to the starting material (e.g.
AR R R A B ]f: % A ()] human plasma) for these products. In
oo v Fw ) o line with national legislation'! the
requirements may apply also for stable
derivatives of human blood or human
plasma (e.g. Albumin) incorporated into
medical devices.
12 ARl A o g2 A ]1% T 1.2 This Annex defines specific Good
Boomdm s ige ﬁs?lzi » LR A e R Manufacturing Practices (GMP)
B ]J% prd 2 R o h R HF e requirements for collection, processing,
2z B Re (GMP) & & - storage and transport of human plasma
used for fractionation and for the
manufacture of medicinal products
derived from human blood or plasma.
1.3 A'FRIEE* AR 7}"4*\}1 s B 73E v BF | 1.3 The Annex addresses specific provisions
Eh SN Qe R A S EAR- - R d for when starting material is imported
e from other countries and for contract
fractionation programs for other
countries.
L4 AOHRIZ G T VIR LBy T RS 1.4  The Annex does not apply to blood
oo components intended for transfusion.
2. R R (PRINCIPLES)
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2.1

Medicinal products derived from human
blood or plasma (and their active
substances which are used as starting
materials) must comply with the
principles and guidelines of Good
Manufacturing Practice'? as well as the
relevant marketing authorisation. They
are considered to be biological medicinal
products and the starting materials
include biological substances, such as
cells or fluids (including blood or
plasma) of human origin. Certain special
features arise from the biological nature
of the source material. For example,
disease-transmitting agents, especially
viruses, may contaminate the source
material. The quality and safety of these
products relies therefore on the control of
source materials and their origin as well
as on the subsequent manufacturing
procedures, including infectious marker
testing, virus removal and virus

inactivation.
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22 RRIF o FLZHEMNER2 R * gE | 22 Inprinciple active substances used as
e ] @i SEEELRLYER starting material for medicinal products
(5% 210 ) 3 A pe must comply with the principles and
Rdmd 2 Ade ot gtfe o~ WA & guidelines of Good Manufacturing
oS ek iR AR ﬁ 8 B Rt BE R Practice (see 2.1). For starting materials
Feor b~ WH BE%R L RRF Y D derived from human blood and plasma
SR AR o T h R AR national'® or international requirements
Fooo pteb o BN R "F'T Il % 2 for blood establishments involved in the
R EBEET LF RERED LER collection, preparation and testing are to
Ao Rt RS REE R o Ap be followed. Collection, preparation and
F ol wrger? or i LR R - testing must be performed in accordance
peho M EL DR EE o with an appropriate quality system'# and

for which standards and specifications
are defined. Furthermore, the national'®
or international requirements on
traceability and serious adverse reactions
and serious adverse event notifications
from the donor to the recipient should be
applied. Reference is hereby made to
international guidelines as defined in the
addendum. In addition the monographs
of the relevant Pharmacopoeia'® are to be
observed.

2.3 ERE AL RS 3]% A 2 # &k | 23 Starting material for the manufacture of
Lo EH B W paE T I P I ARPN @ medicinal products derived from human
PR o LR R RRIRE blood or plasma imported from other

countries and intended for use or
distribution within the country must meet
the national'’standards.
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2.4

In the case of contract fractio