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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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!'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 S FFEE- BRELDME - %A | 1.1 Quality Management is a wide-ranging
FEHBE LR RFASSFT O concept, which covers all matters, which
oo R RE SRR PR individually or collectively influence the
AR RES L G IR TR L& quality of a product. It is the sum total of
Flpto KR EE AR ST ER 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 i * 3 * ol - | 1.2 GMP applies to the lifecycle stages from

B~ FEUSFIA RS LY by
PEE o 2 B 0 4k ICH Q10 #4y it » 8]
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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 FREFAMOPUEFSFT RS2 B:2;G 0 | 1.3 The size and complexity of the company’s
SRR R RO P LIS AR S o activities should be taken into
SRR R N PR R 2R consideration when developing a new
Pl @ T4 1 2 & P\ o BEIR Pharmaceutical Quality System or
Feehi & R o {/C& Fxad M modifying an existing one. The design of
oo AW B E - g ‘l‘i?lé% = the system should incorporate appropriate
S snphid F AR WEH TR Bt 1Y risk management principles including the
EM 2 o 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 JEESWUFOWUELT LR ET |14 APharmaceutical Quality System
) appropriate for the manufacture of

medicinal products should ensure that:

(i) A5FREGd w3 R3]~ #
f:r > “E‘.j’$ﬁj’$ ?§FI1E\_7 ;’ wu”]’rﬂi
é;’l/:u?#ﬁ&g-%gklé _‘Eg

(i)  Product realisation is achieved by
designing, planning, implementing,
maintaining and continuously
improving a system that allows the
consistent delivery of products with

appropriate quality attributes;

(i) A& @i td b o
o

(i)  Product and process knowledge is
managed throughout all lifecycle

stages;

(i) #R2 Rk 2RE> %Y B E
LHE R R R

(ili) Medicinal products are designed
and developed in a way that takes
account of the requirements of

Good Manufacturing Practice;

(iv) 2 Afo8 #IEE R F I 2 1

(iv) Production and control operations
are clearly specified and Good

Manufacturing Practice adopted;

V) FRFEmT FER

(v) Managerial responsibilities are

clearly specified;

M)éﬁﬁiﬁﬂﬁéﬁﬁﬁm@
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(vi) Arrangements are made for the
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;




(Vii) £ & AZR > rURE R s B eng
-

=

(vii) Processes are in place to assure the
management of outsourced

activities;

(vili) 5d B2 @& % 5 seenE plE g
EGEICRR S R R S ER -, SRy R e
SR g o PR

(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) A= FE AmLIBET
YT RASEYURE R TR
BAp EE o L AR R L
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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) TEE/FAELNG R
oz iz d e ? )

EE=RIE LT

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

are carried out;

(xi) gd if i RARS & Sk
LR R R SR 2
EA

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

knowledge;

(xil) ¥ 2R g @ FEPa(F L
RN SRR VIEE 3 G rE b L faae
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(xii) Arrangements are in place for the
prospective evaluation of planned
changes and their approval prior to
implementation taking into account
regulatory notification and approval

where required;

(xiii) A E PR {2 ($EFTTR Y
R A PR T A SN
Fits 25558 h7 LR

(xiii) After implementation of any
change, an evaluation is undertaken
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.

VRS G E R A
T2 o F FENE LA R F] 7 it
FELP RIS o FE5 37 i ife
ARF] AR R R AL iR
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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)

AEREREARTE - 4 AP
LRI HFTVE IR MBS

(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;
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(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)F p 2 &7 /& AL A e
Bl g HpiPin @l?%%’r,, o 4
i‘;:'ri;» lE’# Iri 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 FAPEFHmERLAF LA FTRFEEZZ |15 Senior management has the ultimate
FoRehlE T A T AR e responsibility to ensure an effective
FE - ELBERNFTET B oS Pharmaceutical Quality System is in place,
L ERETE - RERREOEEEL adequately resourced and that roles,
LA UELT AL IMEL D responsibilities, and authorities are
GR AU R N s defined, communicated and implemented
Foirenl (T4 R R E STk suend throughout the organisation. Senior
K o 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 WESEF A2 EFky <P FRLF 1.6 There should be periodic management
B XG RAEEY S R review, with the involvement of senior
A WA kA D aE el g o management, of the operation of the
Pharmaceutical Quality System to identify
opportunities for continual improvement
of products, processes and the system
itself.
1.7 B RS Ae g2 20t o & | 1.7 The Pharmaceutical Quality System

e A LI SR C
FRARBF AP 2 SFE

lm:l

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.

Frbidl *‘FL% (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 Ragdaioe F 16 k2R

(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) ﬁ'ﬂ%&ﬁ"?ﬁ;@&éﬁ&?; 8] 47 e d +
B E R

(if)  Critical steps of manufacturing
processes and significant changes to

the process are validated,

(i) #ERLUERPTT 2L TR

I

(iii)

All necessary facilities for GMP are

provided including:

® S d FhEREIRAL

® Appropriately qualified and

trained personnel;

® igihf s ivEZRE ® Adequate premises and space;
g iE B O 2 JJ"‘ PRI% ® Suitable equipment and services;
TFE R AL F BE R ® Correct materials, containers and

labels;

® ik GLE S T L AL

® Approved procedures and

2dpn % instructions, in accordance with
the Pharmaceutical Quality
System;
® 2 EEE ® Suitable storage and transport.

(iv) ™ ie 2 gasahidd = b iy
£2AERE B g e i
Frali * Ot TR

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

facilities provided;

10




(V) AERALFES R BT g (v) Procedures are carried out correctly
IR S and operators are trained to do so;

(vi) sy > LB R /N BER (vi) Records are made, manually and/or
Ferive o FP K e s 2 4 by recording instruments, during
LR R ATF HAY ¢ FER manufacture which demonstrate that
700 & Sl d 8 S5 E Aot 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;

(Vi) Tl F B LI e b T (vii) Any significant deviations are fully

MFEER AR TG P REFTH recorded, investigated with the
b TFERE BT BTG objective of determining the root
il cause and appropriate corrective
and preventive action implemented;
(vili) ¢ 7384 o p 2 @lig A BT (viii) Records of manufacture including
W22 T PR AN g 0 AR distribution which enable the
AP 2 R BT complete history of a batch to be
traced are retained in a
comprehensible and accessible
form;

(IX) A&@ it EH" 4 555 (ixX) The distribution of the products
NEPR G EF BT REL minimises any risk to their quality
R and takes account of good

distribution practice;

X) BF-EpHENEREYICE (X) A system is available to recall any
(GERENY: Sk S S batch of product, from sale or

supply;

Xi) $aMPASETY B EEFTHE (xi) Complaints about products are

e R T B O IEBOR A SR B
igm;}—l-%w,l/ffll—ﬁ B4 o

examined, the causes of quality
defects investigated and appropriate
measures taken in respect of the
defective products and to prevent

reoccurrence.

& ¥ 4] (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

2 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:

(i) 27§ K% ~LBYRANAR (i)  Adequate facilities, trained

2 “Siéiov SRR 0 IR B otk SR personnel and approved procedures

ot~ @ Epp s 2 g/ B A are available for sampling and

A/ RARE BKA R testing starting materials, packaging

I AL RLER *\R#L p materials, intermediate, bulk, and

E ORI TRE E finished products, and where
appropriate for monitoring
environmental conditions for GMP
purposes;

(i) R~ ZHPE - 2US/FE (i) Samples of starting materials,

RN NER ¥ R Wy Ry packaging materials, intermediate

Y/ A L B s R NP S e B products, bulk products and finished

ES products are taken by approved
personnel and methods;

(ill) %> = ¥ 5% (iii) Test methods are validated,

(iv) B+ 'é% [ ik BRItk (iv) Records are made, manually and/or
o P AT R Rk E 2 by recording instruments, which
WHRAZR Y e FERGF - EZFT KA demonstrate that all the required
PRFEEETEDE sampling, inspecting and testing

procedures were actually carried
out. Any deviations are fully

recorded and investigated;

12




(V) ZREIDHFTAGRERKFT (v) The finished products contain active
kA e 3 RS B A ingredients complying with the
BHAS BEFENE R2ZBR qualitative and quantitative
DRIy FEM TSR composition of the Marketing
TS Authorisation or Clinical Trial

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

(Vi) Ry 2R /P FAE S Fa/ (vi) Records are made of the results of

FHEATZE B AR AR inspection and that testing of
HEEBRS el T HEBHE R materials, intermediate, bulk, and
NS A f?’r Srrl e ZApRE 2 finished products is formally
A2 mﬁf PiEER o A AR assessed against specification.
A2 Uy £ AP Product assessment includes a

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

(vii) B4+ 3 5o LEARRE AT B 8 (vii) No batch of product is released for
AMFEY 2 & Fo 2 B g sale or supply prior to certification
B by an Authorised Person that it is in

accordance with the requirements of
the relevant authorisations;

(viil) = BR*FR] 19 BT &5 st (viii) Sufficient reference samples of

BA SO BRS UFFARS
ERHZASORE SRR D
GHREETRT Rl Bk KT o

starting materials and products are
retained in accordance with Annex
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:

(i) *3 A& 52 Ralz & il By

{%ﬁ%é%%%ﬁi%ﬁ’ﬁﬁ

(i)  Areview of starting materials

including packaging materials used

Al % s p4h2 ¥R R ook in the product, especially those from
w5 new sources and in particular the
review of supply chain traceability
of active substances;
(i) RBi&Ez WAz ¢ 412 A ks (i) Areview of critical in-process

SRR

controls and finished product

results;

(i) 7 # & mORpePH ] p5 2 B

GRS

(iii) A review of all batches that failed to
meet established specification(s)

and their investigation;

(iv) %ﬁﬁ%%%i* i
SRt T
* 2R3t

& ~H ip B
7 #

35
f

(iv) Areview of all significant
deviations or non-conformances,
their related investigations, and the
effectiveness of resultant corrective

and preventive actions taken;

(V) AR A S 2t

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

methods;

(Vi) @+

"‘7 *ﬁr—'_}

[

%i%ﬁﬁﬁmM@@é
A RE - NS

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

dossiers;

B2 3t

(Vi) 2 2T R % 2 T2
5

(vii) A review of the results of the
stability monitoring programme and

any adverse trends;

14




(viil) #7§ & S ta b 2 3w ¥
fe2 § PR AR A2 it

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

time;

(i) Efd s i i 2 0mS%% S
(]

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

equipment corrective actions;

() EALAFETERL LD T

[EEA IO RS e e I

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

post-marketing commitments;

() ARBERE K £ 2% 06 Blde > 3
ji# (HVAC) ~ ok 5 o~ R & F
L e g T

(xi) The qualification status of relevant
equipment and utilities, e.g. HVAC,

water, compressed gases, etc;

(Xii) ek B% = F R XL @R LY
R R o IR L ERAT e

(xii) A review of any contractual
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
1s 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.

& F Rk '%& § 7 (QUALITY RISK MANAGEMENT )

112 Sk RIS HELSTR &2
B~ F A R 2 el AR o

o pE A W s e 50 R GT o

=

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 &Fh & F =P 5

1.13 The principles of Quality Risk

Management are that:

(i) &FhGansp L AW F 5o (i)  The evaluation of the risk to quality
BSOS KR BT GET I is based on scientific knowledge,
Bo2o F3E experience with the process and
ultimately links to the protection of
the patient;
(i) SFh'epRiBfeay 4 200 (i) The level of effort, formality and

o2 it it 2 R R EE b 'R ATE AP

i

documentation of the Quality Risk
Management process is

commensurate with the level of risk.

Bt RRR VG E T2 WEARE it R
BT 20 & ICH Q9 -

Examples of the processes and
applications of Quality Risk Management
can be found inter alia in Annex 20 or
ICHQ®9.

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)

W?ﬁl:i?\ﬁgmfﬁgm,;ﬁtgﬁﬁA
v g o S A E PR

21 ERJkpei AR 0 P EREZFHRZE |21 The manufacturer should have an
TarEsS% - B P LF AT LR ES adequate number of personnel with the
EARFFEngh (LR M ~FF - necessary qualifications and practical
faj{ WEREE) URGFEAFUEST experience. Senior management should
Gk B AE R TR g o o pRA B determine and provide adequate and
- B APEE7 RS I% v LR S appropriate resources (human, financial,
FIREPR ' o 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.

22 BRfsr 2R HY o2 A - &Fg 1 |22 The manufacturer must have an
FHLGERE 2 SEEATHRE 2 & R 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 EREhf § AT E % 1 FPedt |23 People in responsible positions should
SR TRT 0 LAy R RF A have specific duties recorded in written
B oo BB LD iz fﬂ#ﬂ T job descriptions and adequate authority to
ATz o BAGEFREE2 G M A carry out their responsibilities. Their
R BT T RF S #\,sq_@ruﬂg e 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 FHPEAHFAFELRF N WESR |24 Senior management has the ultimate

Throndsgmoih 2 L Hz 4
FEREF AFRESY WAL B
HEF L8 FiE 38§24
o BETRR O RESDE ST
iﬁwiﬂ*%@’ﬁ?%éﬁﬁﬁﬁ
BFAORENESY L Re GMP R
ZEEel B ety BT E A

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.

M4+ B (KEY PERSONNEL)
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25 FHEPERAEEEMaEgZf o 2.5  Senior Management should appoint Key
AAIE~FEFEHALE O UZE 41\?% iE Management Personnel including the head
BBEAY IS - R AL of Production, the head of Quality
FFoo G720 Py PR AR A o Control, and if at least one of these
TR Y d BRARHEE 2 persons is not responsible for the release
Afrs B g A0 dha 'g A S oz o of products the Authorised Person(s)
SERT G LEE AR EE 2T designated for the purpose. Normally, key
28 % 290k #TF| 2 JNA BGE F posts should be occupied by full-time
IRE7 AR AR - SERE RN personnel. The heads of Production and
g R F A S TE A E S F Quality Control must be independent from
PEBGR I PF 0 32728829 0% ¢ each other. In large organisations, it may
B E 0 IS A B R T AL be necessary to delegate some of the
FPEAALB AT FIR KR functions listed in 2.7, 2.8 and 2.9.
AR 2 24 d HfEF o 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.

2.6 HIEA BT pAT 2.6 The duties of the Authorised Person(s) are

described in the national requirements and

can be summarised as follows:

a) IR A L RREIRE - Pt F
“ ﬁ@_@]“ PR R BB
FE ok R HE SR 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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‘w SR ’%lléz*mﬂ FAp %
REE Eol B

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) AR Z
Wy - mﬁt#x%é A o

F KV 1511_1 POSEIN

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

Authorised Person(s).
27 A AP oA FEF G TR 2.7  The head of Production generally has the
following responsibilities:
(i) ~EFE2 RO BEFEZEL (i)  To ensure that products are
iR R e 24 A PR produced and stored according to
the appropriate documentation in
order to obtain the required quality;
(i) tra&d 2ivEs Modg s I (i) To approve the instructions relating
wH B g to production operations and to
ensure their strict implementation;
(i) FE2 & kéxe d St | (iii) To ensure that the production
LB ET records are evaluated and signed by
an authorised person;
(V) FEFH IR~ > R E B K G ok (iv) To ensure the qualification and
HERMEFER maintenance of his department,
premises and equipment;
(V) FEifFe = =i § R, (v) To ensure that the appropriate
validations are done;
(Vi) rRFHIRM it B o fHiTarg k& (vi) To ensure that the required initial
sRR IR R SUE S G S 1 and continuing training of his
R R department personnel is carried out
and adapted according to need.
28 wFEHPLFUELA G TAIRE 2.8 The head of Quality Control generally has

the following responsibilities:

(i) &pF P }g‘zf}:i‘é;ttﬁ

NEVVER -

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

finished products;
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(i) FEe 7975 L & gk 4P (ii)  To ensure that all necessary testing
B % dry ¢ BFERS is carried out and the associated
records evaluated;
(i) PERFE ~ikip s R 2 2 (iii) To approve specifications, sampling
B & FEARE instructions, test methods and other
Quality Control procedures;
(iv) ==fs%F a2 54 (iv) To approve and monitor any
contract analysts;
(V) FEifH IR~ Fe s K W 5k (v) To ensure the qualification and
HEREER maintenance of his/her department,
premises and equipment;
(Vi) FEif2 = 23§ § G0EsT; (vi) To ensure that the appropriate
validations are done;
(vii) Fxi ,St'-if—’ FMEenA B2 T8 R (vii) To ensure that the required initial
ShBT B E RO T ik f R and continuing training of his
R iE ° department personnel is carried out

and adapted according to need.

SRR IR OB PR T Other duties of Quality Control are
i summarised in Chapter 6.

29 2 AfEFEAlPLE > MEAPMPEFS |29 The heads of Production, Quality Control
FRgigdsFE ey *#7' ”;3 - and where relevant, Head of Quality
B HER e A2 MY Bk Assurance or Head of Quality Unit,
FueitflEy %‘r R -»ﬂ:’?ﬁ generally have some shared, or jointly

W EREEE e LERFT AL ZPH
TSR 0§ 4

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:

() #F& A fcl © 2 &g g

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

including amendments;

(i) WEHkBm DT RIEF A (ii) The monitoring and control of the
manufacturing environment;

(i) 1 B iwEs (iii) Plant hygiene;

(iv) ®Azresc; (iv) Process validation;

(V) '8 (v) Training;

(Vi) R&FFERBR GRLT 2 T (vi) The approval and monitoring of

suppliers of materials;
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(vii) Rz ®E g2 2@ GMP 4p i 2 (vii) The approval and monitoring of
L hEd R )@—'ﬁ LY 2 E E‘ contract manufacturers and
providers of other GMP related
outsourced activities;
(Vili) R4kt 2 A& K20 5 0% 0 = g or (viii) The designation and monitoring of
BER storage conditions for materials and
products;
(iX) %&hin s (ixX) The retention of records;
(X) #¢& GMP & f2 F4 (X) The monitoring of compliance with
the requirements of Good
Manufacturing Practice;
(Xi) &b A LERE UL E (xi) The inspection, investigation, and
AT - f;;‘ﬂ‘é_ S B E]E S taking of samples, in order to
monitor factors which may affect
product quality;
(xi) %2t n A ESTRUES (xii) Participation in management
Fhavz gng b T HEEALY reviews of process performance,
ZEIE A product quality and of the
Pharmaceutical Quality System and
advocating continual improvement;
(xiii) FE B & E P Y 3 2eiEid 2 R (xiii) Ensuring that a timely and effective
IR AR R RAL R T communication and escalation
BIRRE R ek B o process exists to raise quality issues
to the appropriate levels of
management.
'3 (TRAINING)
210 ZRE ARS8~ 2 A2 5% % 210 The manufacturer should provide training

R E IR BTG AR (2 K
BN E FE AR 1R g
TS T N e T G

NE R
Fe BT o

for all the personnel whose duties take
them into production and storage areas or
into control laboratories (including the
technical, maintenance and cleaning
personnel), and for other personnel whose
activities could affect the quality of the
product.
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2.11 “f T MEAEST e R R | 211 Besides the basic training on the theory
IR F AR AR AT Fen and practice of the Pharmaceutical Quality
ARBRERRGEN B ERF Gy System and Good Manufacturing Practice,
Foo s BREEEFFDHR T RY newly recruited personnel should receive
PR ok A GER o BT AR training appropriate to the duties assigned
R £L0 ol - UL R to them. Continuing training should also
PEGRIRGE o REBR Fog oo 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 $*i- 3 5% TA 2 BT 2 % 0 b | 212 Personnel working in areas where
W FERS A AL AL F contamination is a hazard, e.g. clean areas
@AM RS T2 BB 2 (FL or areas where highly active, toxic,

Ao RS FulaiR o infectious or sensitising materials are
handled, should be given specific training.

213 4P AR 2 AXEYHRHA R 0 F | 213 Visitors or untrained personnel should,
EARA P AIARESETEA®Y - & preferably, not be taken into the
FELF O BT RFARBETAL R E production and quality control areas. If
B FE AR TR A L 2 R R this is unavoidable, they should be given
oo information in advance, particularly about

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

214 R > oL HHmWE S & sieh | 214 The Pharmaceutical Quality System and
PRE 2 #775 f 38 H IR 2 3 {7 gy all the measures capable of improving its
¥ o understanding and implementation should

be fully discussed during the training

sessions.

L REd

(PERSONNEL HYGIENE )
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215 Fwfrd P E A &2 > 441 B | 215 Detailed hygiene programmes should be
RN e d A R R R established and adapted to the different
EESEAVREIREZNMARR o 7 needs within the factory. They should
H B —g— miErd A EHE R AH R B A include procedures relating to the health,
ﬁ ’ U R ARR T E’;:Téﬁ 2o g hygiene practices and clothing of

%1 7@;:}&% FAFHT VR F A personnel. These procedures should be
i % 25t 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 #r3 A BT EF Y AR Wik o # R | 216  All personnel should receive medical
BF BpEzips o MR AR examination upon recruitment. It must be
SR T AT B2 R E G BT the manufacturer’s responsibility that
Eoeov- KL RILIFTEAR R there are instructions ensuring that health
2.7 8 BEHAGTHE 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 Je ¥ auHEPH A ik § 3 X I® | 217  Steps should be taken to ensure as far as is
%L Fﬂ‘ B A S bRk Gl practicable that no person affected by an
o BB E r A EENEREOY infectious disease or having open lesions
g oo on the exposed surface of the body is

engaged in the manufacture of medicinal
products.

218 ErHWgHenE B AR Y RFEEEHE | 218 Every person entering the manufacturing
MR FERITZIFEL - areas should wear protective garments

appropriate to the operations to be carried
out.

219 2 A®RZEREGTHEZ A4S a5 | 219 Eating, drinking, chewing or smoking, or
o RN ERET e AR s AR B A the storage of food, drink, smoking
m%‘ Bt o ¥ AR FEANAE T materials or personal medication in the
gXF A AT ERHEBL w0 production and storage areas should be
HLiEeA L aiT e oo 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 1 FX A RWAE T EBENASZ T 2.20 Direct contact should be avoided between
A B A BRI KE hiE R Ie o 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 J&dp W1 irA @ edqFo 2.21 Personnel should be instructed to use the
hand-washing facilities.
222 A EwFnk £ blae@ld & FHE | 222 Any specific requirements for the
A & PR W A & T AR R manufacture of special groups of products,
¢oo for example sterile preparations, are
covered in the annexes.
2 F? (CONSULTANTS)
223 FER G ERER I REE%REH | 223  Consultants should have adequate

EREs > UHH ”Tﬁ'ﬁtﬁ%vp~l—%\ﬁ'—‘
EH

education, training, and experience, or any
combination thereof, to advise on the

subject for which they are retained.

SiE Los Bk s TRE R 2RI

é;r‘ }E’?’j%tlll&]} °

Records should be maintained stating the
name, address, qualifications, and type of

service provided by these consultants.
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=% RE%x%w2%# (PREMISES AND EQUIPMENT)

& B (PRINCIPLE)

RS 3O% 2 KK PR R 2
SRR R R
T o Hped B -2 4 4350
bofE D BT R F G ke R R A
ERE S UBLIR AL BAL L
W2 e LA ST T
e 2 JIREL P&

EREEC

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.

B> K

3 (PREMISES)

- 4. %_ (General)

31 FowdAsflgafyyw- H4E 3.1 Premises should be situated in an
PFo 5 EF R L E AR Rl & environment which, when considered
AR BMEF AR GEEY o together with measures to protect the

manufacture, presents minimal risk of
causing contamination of materials or
products.

32 BEERWEFIEEE S umEEzmE 3.2 Premises should be carefully maintained,
2AEITETERATHASEF o e ensuring that repair and maintenance
SRS GGFF ORI RF DT G operations do not present any hazard to
AR A2 o the quality of products. They should be

cleaned and, where applicable,
disinfected according to detailed written
procedures.

33 BRP CERCBRRZARLBRREF 3.3 Lighting, temperature, humidity and
A EHUEE Y DEESRG ventilation should be appropriate and
EFEF G EAERS TR I such that they do not adversely affect,
o directly or indirectly, either the medicinal

products during their manufacture and
storage, or the accurate functioning of
equipment.

34 R ERWAEFERE RR LKL D 3.4 Premises should be designed and

WE ok BB AE B R i

equipped so as to afford maximum
protection against the entry of insects or
other animals.
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35 APl ABRKESLHET RS R 3.5 Steps should be taken in order to prevent
BEHI o LAT I RESTE the entry of unauthorised people.
T HREFPEFITEZ2EZHTIIFALR anid Production, storage and quality control
B o areas should not be used as a right of way
by personnel who do not work in them.
4 A % (Production Areas)
36 3 ASBGD Wi Ew 2 F R 3.6 Cross-contamination should be prevented

BT IR FTL BRI FHL
PR RE RGP TR G E T
;ﬁp‘“@;;g # %,?gal,’—é,;: SF{,‘#IJ& >

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.

Bt “éﬁ £ O - *“;% *oen Depending of the level of risk, it may be

R EREXFRFUAGE [~/ necessary to dedicate premises and

FEE > UgFlF L EFZTERZB equipment for manufacturing and/or

oo packaging operations to control the risk
presented by some medicinal products.

FEEFL T E- RFERE G Dedicated facilities are required for

AR SRR O S ] manufacturing when a medicinal product
presents a risk because:

I R E A TR/ P i the risk cannot be adequately

AR controlled by operational and/ or

technical measures,

Ty Fmy
AETENOR% (Gldckp 3
RATH ’?m@‘ﬁ@ﬁ_'ﬁ_ v e 5-p

scientific data from the toxicological
evaluation does not support a
controllable risk (e.g. allergenic

fiie) g potential from highly sensitising
materials such as beta-lactams) or
i 2 p 3 RE 2L adphia g iii  relevant residue limits, derived from
T g2 d Kl 2R the toxicological evaluation, cannot be
LR e satisfactorily determined by a validated

analytical method.

Further guidance can be found in Chapter 5
and in Annexes 2, 3,4,5 & 6.
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37 R sAEM¥EFEFEERZ ML L 3.7 Premises should preferably be laid out in
HERERA MUY > UEF LT such a way as to allow the production to
BIRER R R LA o take place in areas connected in a logical

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

38 TEZzRFEUMEY G E DR 3.8 The adequacy of the working and
Mo rFEREERyR ERE & in-process storage space should permit
TBEGE R PEENE B the orderly and logical positioning of
Pl 2 B2 R % b R E B ﬁ 9 equipment and materials so as to
PR FF o TR E RN A minimise the risk of confusion between
il R A R R E DB o 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 hREEIHe ;aﬁw‘» 2R &R A 3.9 Where starting and primary packaging
R F e kB TRE o H P materials, intermediate or bulk products
A (il%é N %F 2 X)L are exposed to the environment, interior
ANEZ BB Y 3 ERE MK surfaces (walls, floors and ceilings)
R TRF R R IR A should be smooth, free from cracks and
7ok BT A open joints, and should not shed

particulate matter and should permit easy
and effective cleaning and, if necessary,
disinfection.

310 #F BPERE vl FrEHAEX 3.10 Pipework, light fittings, ventilation
WHEERFE AL AL I points and other services should be
FEHI e HAMEEE 2P o z@ﬁ designed and sited to avoid the creation
R Rt of recesses which are difficult to clean.

As far as possible, for maintenance
purposes, they should be accessible from
outside the manufacturing areas.

311 Ek3tehs | RBER T HF EF F 3.11 Drains should be of adequate size, and
Bk okE c B EHELF RN E have trapped gullies. Open channels

%E-:"I\A-QE% K%p/&/f—’«llﬁl‘/}i'/??
i 4

should be avoided where possible, but if
necessary, they should be shallow to
facilitate cleaning and disinfection.
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312 2 A% &7 ‘;:i C I F A E T 3.12 Production areas should be effectively
BILA 5 AR EE DT g ventilated, with air control facilities
2 ABRBRFLZLZARE (2 7 E (including temperature and, where
RoORERE: ZRREER) ° necessary, humidity and filtration)
appropriate both to the products handled,
to the operations undertaken within them
and to the external environment.
313 RmfEefE > ¥ B s 3% R AT 3.13 Weighing of starting materials usually
Rtz - BIRdgpafE g0 52 o should be carried out in a separate
weighing room designed for such use.
314 ¢ A 2 B Bnfiin (B4 @R~ fT 3.14 In cases where dust is generated (e.g.
R E - WK ITR %A S during sampling, weighing, mixing and
FREHEA ) BFPFF a8 processing operations, packaging of dry
R A AEIER - i LRy b S products), specific provisions should be
taken to avoid cross-contamination and
facilitate cleaning.
315 EEE. Lo [& a5 R o AR 3.15 Premises for the packaging of medicinal
—Ei’ el > MEFLRRNIRIFTL o products should be specifically designed
and laid out so as to avoid mix-ups or
cross-contamination.
316 4 A ®k7G 2ERP - Hul L AR 3.16 Production areas should be well lit,
FA P ARE F AT o particularly where visual on-line controls
are carried out.
3.17 @lﬁi“ EHIFEHA AT RTPRh % 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 HT®"RF ERNTFE  NFFHFLA 3.18 Storage areas should be of sufficient

*F“ﬂ‘m}%’#”‘f'iﬁrrﬂ TR ek o

cFE D ROE ¢ BE 2 RAEN R
é-r‘%‘?”’\/? KAERE BH AR &
A REFASCEY AR AW
AR TITE S o

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.

29




3.19

R FRERTEAGE 0 EELE
TR DR TR T
ARCE > TR RV R R P
BIPN o 3 #5iEmif it & RpF(bl4of
BZBR) Bl EELEGEY D
el BB TR o

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

ﬁ%ﬁ5ﬂﬁﬁ,’§@%ﬁ A&
1l

%‘L;TL' Ejb.ﬂ y 1 ,}g;/ ,L/,‘Q EE‘;‘E‘; .’}_%‘5}3 0
FRERRPFLEE -

3.20 Receiving and dispatch bays should

protect materials and products from the
weather. Reception areas should be
designed and equipped to allow
containers of incoming materials to be
cleaned where necessary before storage.

3.21

Fd ot e B S KA R IR A

ARG SRR e
)\}"%xﬂ—}/\r:})‘ﬁ\ 2 ﬁ o TR Beiiz 5,
AR YN N Rk % T 3
l]t:k.()

3.21 Where quarantine status is ensured by

storage in separate areas, these areas
must be clearly marked and their access
restricted to authorised personnel. Any
system replacing the physical quarantine
should give equivalent security.

3.22

RALE K B RASR TS o b
FRAREHES BT P LGS

3.22 There should normally be a separate

sampling area for starting materials. If
sampling is performed in the storage
area, it should be conducted in such a
way as to prevent contamination or
cross-contamination.

3.23

HA2WEY ~w i 8vdhfd S 24
R IR R -

3.23 Segregated areas should be provided for

the storage of rejected, recalled or
returned materials or products.

324 BRPVFFTEASER L 22 2 3.24 Highly active materials or products
FEREY o should be stored in safe and secure areas.
3.25 3.25 Printed packaging materials are

bl EH RSB R £
aE R h B
7% _1};" -ij’e-mlfxq I+ °

considered critical to the conformity of
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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3.26

A¥ S H IR BEL AR

B A PR M PR 2 it

FPirdopdlfkzFadt o g
RRETHBIAPIRYE -

3.26 Normally, Quality Control laboratories
should be separated from production
areas. This is particularly important for
laboratories for the control of biological,
microbiological and radioisotopes, which
should also be separated from each other.

327 FHIFHRF BRI AFETATLF 3.27 Control laboratories should be designed
HEPMREFOEE S TRES LT to suit the operations to be carried out in
B MR E LR G R o iR them. Sufficient space should be given to
SE TR BN R avoid mix-ups and cross contamination.
i o There should be adequate suitable
storage space for samples and records.
328 FFHEFROREBRA LIRS - 3.28 Separate rooms may be necessary to
THFHERF EZPE B DR protect sensitive instruments from
s S N2 g I vibration, electrical interference,
humidity, etc.
329 RS F 0 blded BofRk SR bt 3.29 Special requirements are needed in
MR&EOFTHRE FEF FRPE R laboratories handling particular

substances, such as biological or
radioactive samples.

R ( Ancillary Areas)

330 RALAZFERBRBEHB REIRYE - 3.30 Rest and refreshment rooms should be

separate from other areas.

331 R~ FEE Ao A P 2R 3.31 Facilities for changing clothes, and for
TR Y Tig & h 2 A o BT washing and toilet purposes should be
AARER TR FERPE o easily accessible and appropriate for the

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

332 MBERZIFRELARREPT Z 3.32 Maintenance workshops should as far as
TR A2 AR FFEE L possible be separated from production
FoEmFEREET TSRS 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 FHFFIREHE FHE LI T 3.33 Animal houses should be well isolated
s T (ol rT ) 2 23R from other areas, with separate entrance

(animal access) and air handling
facilities.

% % (EQUIPMENT)
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3.34

3.34 Manufacturing equipment should be

designed, located and maintained to suit
its intended purpose.

335 B@z2aRERITETFHEENE 3.35 Repair and maintenance operations
FEREwpd o should not present any hazard to the

quality of the products.

336 Wik 2 R H R E R P OAT 3.36 Manufacturing equipment should be
Tl R p{i FEkRFwmad g2 designed so that it can be easily and
Fejfe » I W00 RE 2 ok ok B Ry thoroughly cleaned. It should be cleaned
e according to detailed and written

procedures and stored only in a clean and
dry condition.

337 RIRE GGIRKAE AL EHHRY 3.37 Washing and cleaning equipment should
REZ EX LT R DR be chosen and used in order not to be a

source of contamination.

338 EHABMUFEFOINAFE U LT 3.38 Equipment should be installed in such a
(RISl e gl N way as to prevent any risk of error or of

contamination.

339 A ARFAFERFASF TP B 3.39 Production equipment should not present
T oAARFEA SR ONAE 2 any hazard to products. Parts of
Flgtt ~Av S s g2 73 3] & production equipment that come into
MEREEDET s T REPET 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.

340 # @y RIEFFEM TR DT 3.40 Balances and measuring equipment of an
BRPRE > L AEEHTER appropriate range and precision should
oo be available for production and control

operations.

341 B~ fE ~EE PHIZERA R 3.41 Measuring, weighing, recording and
7 'Lmﬂ??ﬁ? B ch\ TR s £ I IV ES control equipment should be calibrated
AR g5 S ESILIE e B g i AR and checked at defined intervals by
& g o appropriate methods. Adequate records

of such tests should be maintained.

342 HTHEREGFEETEANFF T 3.42 Fixed pipework should be clearly

TR e R e

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

AR~ 23 oRE Sy pEd e ook
2 fef Bk G ARR TR F R
SR Ca A e L el eh A o

AR Bl o o

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

4)3 R K 0 ek T o 0 BK
% % %??#'J?Fﬁ A g F b ‘;’;‘
S AT -

(v
[

i
™

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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% 1# (DOCUMENTATION)
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(PRINCIPLE)

B B E S S R L S & e
mom 2 AR 8 EGMPR 2 gk iF e
gk o #rie o2 L EAEAhY 2
LY A

TR Bl RhE TR

Av\f‘l'ﬂk{o < L{‘?;;lz gfﬁﬂj;\r’?l’&_s

g3 B RS A fede Ty
Ko oo S E Ik ‘Kf#@bﬁ fhm AR
T AR IR AL Bar 0 B

PR e NflE RIS
LE R T RTER R FERT E

& o

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.

q*";«?ﬂ’ ﬁ’;‘GMPf—‘A‘]“}??I’ﬁﬁ
il ededpd (¥ &2 8)
B BR/AR L o Btk g iR L 20T

%#ﬁbﬂﬁa*WMﬁ@ﬁo

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.

TP FOEF 0 UK E DAy
tos REE T ERET g o e
EREAEET VI E G EE T
B Rdp mAR R T
g o ;%‘,u;b;i;\?'

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.
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A2 R GMP ~ 2 (3%1)
[ REQUIRED GMP DOCUMENTATION (BY TYPE)]

1 Fok » - (Site Master File) : 45 it
1 2o GMPAp B i 85 che 2 o

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

manufacturer.

dp 4 (dpE& & R) #3] [Instructions (directions, or requirements) type] :

B ek ARG R TR Y
S LD X T e et
Ao M AT L SRR A

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.

Wgpe™ ~Jie/hed ~2/0 XA WK
s FRETERRT 205 R KA
BTG ks (4o ) s ©8 R
TG T e s /e KRB R
shdp o Tk R * hilde Y Bl e
AT B R (P )
AT LR o

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.

A (SR TEARR - A
SOPs) » $H*44i7 R i i¥/1¥ ¥ 467 4
o

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

operations.

PEE HTRE RS LR R
T/ £ 4 4

/'

Protocols: Give instructions for
performing and recording certain discreet

operations.

AR - A F a2 B4
HE B LR o

Technical Agreements: Are agreed
between contract givers and acceptors for

outsourced activities.

& ##/3% 2 277/ (Record/Report type ) *
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e BT LA T B e
MRER S dp £ bl e
HEZ ARG OFRT 5 - BA
P 0 ¢ FHEH AP o kb
Gl A A H Bk R A licdh
T3 ks LEFIDRY F A T
TR Bl B (TR e lciE R Y o 10
N I SRR o gt 7 A
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Vi

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.

AEPE R BN A SN R R
2 WSk R g R i e AT 2
A E AL -

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.

2K AR E T 2SI R
P TR A R I Al A e L i i
Mg 7 s (PAT )~ $dce - £ 52 7
Py (FREEFHEL) 77k o

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.
FFL D RPFIEY S F DG Reports: Document the conduct of
TR > @S5~ BB ER N2 particular exercises, projects or
ERL investigations, together with results,
conclusions and recommendations.
g 4 & ’% #! (GENERATION AND CONTROL OF DOCUMENTATION )
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41 R Rer v Bagdlad a2 ot % |41 All types of document should be defined
B e R * 3t B K ORI A ey and adhered to. The requirements apply
A o AF R T RE ﬁ’*’ A equally to all forms of document media
SRR A L N ? Flo3F % types. Complex systems need to be
v (dp 4 R/ éra»—) ! /»‘l &5 5% understood, well documented, validated,
TR RW o R {'1 THIEA and adequate controls should be in place.
#HoHTRILAR G i’\?{" “iﬁ”’:“ Lk Many documents (instructions and/or

ot B R - TSI SRRE e & 7 records) may exist in hybrid forms, i.e.

g g2 2 e ér;rL i t‘fl”f’ ? #‘J R e some elements as electronic and others as

PIRUAE o AR F 2 E s Bldeik A~ £ paper based. Relationships and control

Hoi 2 BRAGFEFEA - BEFG measures for master documents, official

BRI R R B R R copies, data handling and records need to

s FE o 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 < it f@;;ﬁ:f?—?’{ F®WiE~F P E A3 o |42 Documents should be designed, prepared,
& i pF o 2 E ?-3 £ A FAHE A reviewed, and distributed with care. They
&~ ﬁlle l’f’ I REFET R Bap i Ing o should comply with the relevant parts of
Rp A2 1iF2 2aug] > 218 F4f Product Specification Files,

WEARE  EPAE 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.

4.3 z #;1 Fenc Ekd 3 F F SN A R |43 Documents containing instructions should
I~ BRI pYH -2 E2REFH be approved, signed and dated by

FEZ F\ YRGBT R e 2 TP appropriate and authorised persons.

R A R 2 Documents should have unambiguous
contents and be uniquely identifiable. The
effective date should be defined.

44  Fdp g en o iy iERans %P 144 Documents containing instructions should
RN B2 RNEF RS be laid out in an orderly fashion and be
HApen® i o LB ITERE ~ T easy to check. The style and language of
FaEy R atlaoR 3B - documents should fit with their intended

use. Standard Operating Procedures, Work
Instructions and Methods should be

written in an imperative mandatory style.
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45 SFER AN he 2R E B |45 Documents within the Quality
FFHBATRA o - P2 BEBgT Management System should be regularly
(60 BF - A IEIT > Uk TR @ reviewed and kept up-to-date. When a
AFEH o document has been revised, systems
should be operated to prevent inadvertent
use of superseded documents.
46 2 EAE2@E® LB 27 LB % 46 Documents should not be hand-written;

IpPE o oG K ehZ BBt s dcyp i

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

provided for such entries.

Q

OOD DOCUMENTATION PRACTICES )

47  E@E Ff‘ FLPE 5 1 ¥ 3 ® $ |47  Handwritten entries should be made in
LI N2 e BN clear, legible, indelible way.
48 HPEIFFHPE TR o Flt > &2 | 48 Records should be made or completed at
ZRWd s Mo ERER TV the time each action is taken and in such a
o way that all significant activities
concerning the manufacture of medicinal
products are traceable.
49 B EYEOIEP TRDER {22k | 4.9  Any alteration made to the entry on a
A EFIEP P I Fé B~ document should be signed and dated; the
o R eF e B L eI2d e alteration should permit the reading of the
2 e original information. Where appropriate,
the reason for the alteration should be
recorded.
< i %33 (RETENTION OF DOCUMENTS)

410 A TsEE BEHREEAAM DL
2H 3 AR EF X 2EH 0 R
RAEBER G PRSP EN 2L
i PF L R AR [T AT 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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411 vt @ FEan®k R %R | 411 Specific requirements apply to batch
[L2yES :LJ G2 kAP PR - E o N IE documentation which must be kept for one
T Sl P AR P year after expiry of the batch to which it
I& 5 —*Ff B"—?—! LS IR G relates or at least five years after
Beo PR R R D AT F 2 E certification of the batch by the Authorised
KBS TRh R T S (SN BT NP Person, whichever is the longer. For
HfE RN T E oo e 22 g v investigational medicinal products, the
B O T g scit o H A A S (Blde o batch documentation must be kept for at
FTEILRER) ZApMZ R o AR least five years after the completion or
R B BE DiEFd Lo 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.
412 $HE B Al @ BFH AR | 412 For other types of documentation, the

i%%f‘éfﬁnﬁ Fo 1BV T AL
B gt%»(b"ﬁrtrhr ST
iﬁ‘*”’“ ) EN N S S =2
;J:’ﬁ*;;mﬁﬁ}?"*ér_u,g‘]?oggt%bﬂ_

B B AR R S MR 2 2 (b
b EFEACAR 2 RN TLMAR 2 R4
#x) )%\ﬁi VAL L T RS e 2 2
%%ﬁﬁ%wﬂm@ﬁuvﬁw,fﬁ
T RPH 2 EEGFHE R Glhe

i

ARFE STy R Y o B R R 4
BB 3 HPURT S E A

Rk (T 51 g2 (7 et 4 e e

HEAF -

retention period will depend on the
business activity which the documentation
supports. Critical documentation,
including raw data (for example relating to
validation or stability), which supports
information in the Marketing
Authorisation should be retained whilst
the authorization remains in force. It may
be considered acceptable to retire certain
documentation (e.g. raw data supporting
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.
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THE BT B B F b o FAF

The following section gives some

AREFERLE 2 FFER AL examples of required documents. The
TP TR & ATy 2 o quality management system should
describe all documents required to ensure
product quality and patient safety.
3#.# (SPECIFICATIONS)
413 RAL~ e EHAFZ XA &S &F EF | 413 There should be appropriately authorised

SPLaT I p B R o

and dated specifications for starting and
packaging materials, and finished

products.

RHLE & AR Y (Specifications for starting and packaging materials )

414 RhFz 3 Ee EAERE AR

4.14

Specifications for starting and primary or

o4k ¥ 7 e dET AP printed packaging materials should
include or provide reference to, if
applicable:
Q) RPfakidto f3E a) A description of the materials,
including:
- AT LHEE PR — The designated name and the
p4: internal code reference;
- L BHmaOLYEAR (40 — The reference, if any, to a
) pharmacopoeial monograph;
- WEARERE 0 FH Rdsad - The approved suppliers and, if
A2F (¥ i F@?) ; reasonable, the original producer
of the material;
- BRI e A - A specimen of printed materials;
b) ik~ &R IpT S b)  Directions for sampling and testing;
0 E£7 ERFEFFZTHEE TE c)  Qualitative and quantitative
g requirements with acceptance limits;
d #EeaiEiEz22g¥% d)  Storage conditions and precautions;
e) LHT B ERTHPRF o e)  The maximum period of storage

before re-examination.

L/ R R FLE R (Specifications for intermediate and bulk products )

415 HUMEEH I Frpd g2 2 YR/
PRASSES KASEE G R
fo o BP0 il R AR 0 R
BB A S ehRft

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.

BH 2 Eerf B (Specifications for finished products )
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4.16

B A SRR BARET AR

4.16

Specifications for finished products should

include or provide reference to:

Q) A&FZIp LR E R B (T a)  The designated name of the product
7P ) S and the code reference where
applicable;
by pe> b)  The formula;

) ASATE & Kt

€) A description of the pharmaceutical

form and package details;

d)  HHEE %

d) Directions for sampling and testing;

e) E£7 ERFEFFZTHEE TE
g R

e)  The qualitative and quantitative
requirements, with the acceptance

limits;

f) REHEEZE RS AT

X3 (V)

f)  The storage conditions and any
special handling precautions, where

applicable;

9) FEREE o

g) The shelf-life.

Higpe~ 2 gk ichy 4
(MANUFACTURING FORMULA AND PROCESSING INSTRUCTIONS)

W Qs - BASEPHERT Approved, written Manufacturing Formula
Srhoiod g Wdp S Ak v L oo and Processing Instructions should exist
for each product and batch size to be
manufactured.
417 Wipe ke dET AP 4.17 The Manufacturing Formula should
include:

Q) ASCHEARRIMOERES a)  The name of the product, with a

SRR product reference code relating to its
specification;

b) A&HI -~ FEEPE DTS b) A description of the pharmaceutical
form, strength of the product and
batch size;

C) T R 2 Rtz 2 gy c)  Alist of all starting materials to be

H o TRl bk (TiEA27 7 a0 & used, with the amount of each,

A2 EZwp R described; mention should be made
of any substance that may disappear
in the course of processing;

d FHPFIEREFEH i d) A statement of the expected final

Flo % 4phd L8 5/F B A 4 F yield with the acceptable limits, and

(7 f7pF) e of relevant intermediate yields,
where applicable.
418 Hivip s e 2T AP 4.18 The Processing Instructions should
include:
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a)  TEEFATE ARKG aRRP a) A statement of the processing
location and the principal equipment
to be used;

b) HHMAERF TR R Y D32 (b b)  The methods, or reference to the

doi o R KRR SRR &3 methods, to be used for preparing
2 Zagd TR the critical equipment (e.g. cleaning,
assembling, calibrating, sterilising);

o WwHHEX '% B3RS ATE AW e c)  Checks that the equipment and work

A :,ﬂ‘i' AT E v 2 A station are clear of previous
Rpedds 2 2R AFETFE products, documents or materials not
* required for the planned process,
and that equipment is clean and
suitable for use;

d) FwmahEhRE vy s [lde A d)  Detailed stepwise processing

ALt & /98~ a2 7t R ¥ instructions [e.g. checks on

A B~ B S (PR - materials, pre-treatments, sequence

BRE)])S for adding materials, critical process
parameters (time, temp etc)];

e) W@l g4lendgs 2 R e)  The instructions for any in-process
controls with their limits;

fy REBRF, FH/eEAFZEGE f)  Where necessary, the requirements

R F AR e 2 1‘;“7—-'? % for bulk storage of the products;

Fru] ek g i including the container, labeling and
special storage conditions where
applicable;

g) B TehEmiEFEILER g)  Any special precautions to be

observed.

4/& £ig ¢ (Packaging Instructions)

419 HHA Fe FEEANRT SPE9 | 419 Approved Packaging Instructions for each
2SS < PRS- R A product, pack size and type should exist.
ST S A These should include, or have a reference

to, the following:
a) ASPHocRER e KASFEE a)  Name of the product; including the
B A S gL batch number of bulk and finished
product;
b) #A-2HZE(FFF) b)  Description of its pharmaceutical
form, and strength where applicable;
C) ¢ HE > NMARELEEYXF Bk c)  The pack size expressed in terms of
EEEAFEET S the number, weight or volume of the

product in the final container;
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d 17 2% EHParH . 2454 d) A complete list of all the packaging
Bg ~ BN B KR materials required, including
22K F BB S A quantities, sizes and types, with the

code or reference number relating to
the specifications of each packaging
material;

e) SiEPFARM B Rl e ERlan e)  Where appropriate, an example or
FoAF RS 12 SRR reproduction of the relevant printed
GEHPITE R 2 R A packaging materials, and specimens

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

f) ®waHEAXFEILEFrebgta f)  Checks that the equipment and work
A g T E bR S KT E AT station are clear of previous
TESRPRE (R 2 ZRA products, documents or materials not
AFETRERT required for the planned packaging

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

9) el FedERLLE RN 0 ¢ K g)  Special precautions to be observed,
BhHITERERE > URRITER including a careful examination of
deh e R Ao KGR TS the area and equipment in order to

ascertain the line clearance before
operations begin;

hy &A/eXiv¥2zfHad eFErEl h) A description of the packaging
shff B2 (T H 2 AT F R F GRS operation, including any significant

subsidiary operations, and
equipment to be used;

) HWARY FAwE s F R 4 i)  Details of in-process controls with

y4 faj&:%@]ﬁ] o

instructions for sampling and

acceptance limits.

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

420 # - eI pFEFEPIYL R

Bro ¥ k3T it & R i

4 oz 2 e

=

F!’;HLZ

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:

8) A& LSRR

The name and batch number of the

a)

product;
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b) 2 A2B4 -FE° FPKEZ 2L
Ip HEEFF

b)  Dates and times of commencement,
of significant intermediate stages

and of completion of production;

) #iE- £RHm ﬁ% g 4
Reng oo 2 By Bl ivE
B} PAH g L

c) Identification (initials) of the
operator(s) who performed each
significant step of the process and,
where appropriate, the name of any
person who checked these

operations;

d F - R gLR /R 4T e
BAE YRR LR (F g
AAvZo E e w & F AT g

RS A8 TE o A

d)  The batch number and/or analytical
control number as well as the
quantities of each starting material
actually weighed (including the
batch number and amount of any
recovered or reprocessed material

added);

e) ERGE N ESE: SN i ARE 3P SR
ERESIE T - g

e)  Any relevant processing operation

or event and major equipment used;

~H A

f) @AY §4lak s

ﬁmg;a%%:

% #] 4

f)  Arecord of the in-process controls
and the initials of the person(s)
carrying them out, and the results

obtained;

g)  The product yield obtained at
different and pertinent stages of

manufacture;

h) #HwPiEz g, e 3 kp Wdp
R i

h)  Notes on special problems including
details, with signed authorisation for
any deviation from the
Manufacturing Formula and

Processing Instructions;

) Ed kTl LR fE e

i)  Approval by the person responsible

for the processing operations.

ot el AR e 3 5T RIS E
P Rl p B A SRR T R BT A
PR 2 8 ¥ /ARt (00S) ik
2

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.

P

4/ & #.% 8k (Batch Packaging Record )
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421 E-FiITPZAMSAPFIRESTEPX
YRS S X a3 VT R < K
sAp B 3R 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 EEBEE T AT

The batch packaging record should

contain the following information:

a) A& g a)  The name and batch number of the

product;

b) &/e Xix¥xchpihHz EFRF b)  The date(s) and times of the

packaging operations;

C) HRFEF-ELEL/e EHF2 ITE c) Identification (initials) of the
ARE R B B Bl T operator(s) who performed each
FE3PHA DR L significant step of the process and,

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

d) A&/¢ Kdgsd 23680 E o d)  Records of checks for identity and
Hesrr 20 e 7 Q0B ¢ 408 conformity with the packaging
5 instructions, including the results of

in-process controls;

e) HRiEAH/e EKITEDme s F i e)  Details of the packaging operations
ZEE I RAVERS & Ssak Se A (b carried out, including references to

equipment and the packaging lines
used;

f) Fgvap *2mple Kt f)  Whenever possible, samples of
SRS 5P N s A p B printed packaging materials used,
N A R =i g - including specimens of the batch

coding, expiry dating and any
additional overprinting;

0 PFHFHEAEFEE2ZH 23 g) Notes on any special problems or

Kpale Fiph 2 mimiphLant

ik T F SR FIRT

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

Instructions;
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hy #r3#di@* g 3r ki
2B Rene B EFL /s KA
s S S R L

T2 A SR o R ARy il

ERfretn/e KYF & EFD
TFEHIFE 2 FERTRAT R
LA - e

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;

) gdEa/e RIFXGi§ A AR

A
(EL o

i)  Approval by the person responsible

for the packaging operations.

25 2 % 4 (PROCEDURES AND RECORDS)

72 7¢ (Receipt)

422 HF- Rt (e 4pEL/e KA S~ L85 422 There should be written procedures and
/P FAENBRSARE)ERE EH records for the receipt of each delivery of
AL R EHR 2 R Kt each starting material, (including bulk,
LR YT e AERE R intermediate or finished goods), primary,
& o secondary and printed packaging
materials.
423 FEijcksIEe 35 4.23 The records of the receipts should include:
a) FHHEZFEF R L a)  The name of the material on the
delivery note and the containers;
b) RALz TP LR /AN b)  The "in-house" name and/or code of
(4- R rapF) ; material (if different from a);
c) HHifxp c) Date of receipt;
d  &REFOEHE2 WE DL d)  Supplier’s name and, manufacturer’s
name;
e) HE g RS Y s e)  Manufacturer’s batch or reference
number;
) B2 73 Bendiep | f)  Total quantity and number of
containers received;
g) FEfTiddp TendeEl g) The batch number assigned after
receipt;
h) =E@Aphd chdeit o h)  Any relevant comment.
424 3 R4t~ e EHFEZ S PFE 8 4 | 424 There should be written procedures for the

HR N BT IR FR R Y G oA
B o

internal labeling, quarantine and storage of
starting materials, packaging materials and

other materials, as appropriate.

M # (Sampling )
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425 HHREF T AR o ZAER BT FE7T& | 425 There should be written procedures for
e R #dv wRE 2 7@;§ Sl sampling, which include the methods and
S EL R g R equipment to be used, the amounts to be
BentE o taken and any precautions to be observed

to avoid contamination of the material or
any deterioration in its quality.

#% (Testing)

426 7 kWU EKRFR 2 25 & | 426 There should be written procedures for
FE 0 MER o GARRf MR F 3 testing materials and products at different
2RE o TRk e 5E stages of manufacture, describing the

methods and equipment to be used. The
tests performed should be recorded.
#H 7 (Other)

427 Ry #z2 A &2 3 FEEY > 4w Ed | 427  Written release and rejection procedures
Apimz Wﬁia"’xﬁ‘é I S N TRy should be available for materials and
&k T HATR T K ér}ﬁ% Ak products, and in particular for the
FARATE o BEF A BT Y certification for sale of the finished
SR T 0 v R T R A dcp 2 T product by the Authorised Person(s). All
2y - 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 JEiFGE - A2 ks e 4.28 Records should be maintained for the
PES% L =0 P T o distribution of each batch of a product in

order to facilitate recall of any batch, if
necessary.

429 HTAEIEETF T o T ~ 2R ~ 3 | 429  There should be written policies,

2 LB ARAC EA RS procedures, protocols, reports and the
R kb B @ 3 TR b associated records of actions taken or

conclusions reached, where appropriate,
for the following examples:

— AR KK 8N SRS R

— Validation and qualification of

processes, equipment and systems;

- AH2LeEERD

- Equipment assembly and calibration;

- A

- Technology transfer;

- MR IR R FAIL

- Maintenance, cleaning and sanitation;

—Ai’égkﬁ&r/ﬁﬁ‘&_GMP"t’
PETE - 2 FRFL a0z
ﬁ‘;‘ﬂ ),[l& E—f—,”ﬁ ti,}i ;

- Personnel matters including signature
lists, training in GMP and technical
matters, clothing and hygiene and
verification of the effectiveness of

training.

- Environmental monitoring;
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- PR

— Pest control;

- VRS - Complaints;

- WL — Recalls;

- 3w - Returns;

- RLEA — Change control;

- mAEZ P ESRE S

- Investigations into deviations and

non-conformances;

RS FIGMPR & b S

- Internal quality/GMP compliance
audits;

- SEiER (L) (blhe o A&
ST

— Summaries of records where

appropriate (e.g. product quality

review);
- HRERPAEE — Supplier audits.
430 i &L ERHREA KT Kk T | 430 Clear operating procedures should be
2R o available for major items of
manufacturing and test equipment.
431 iz i & AMEEDs iR > 2 23K | 431 Logbooks should be kept for major or
B2 ASAARRBDPIE ST 3% critical analytical testing, production
PR EEFREBEEREY SR % equipment, and areas where product has
F/3 2 RDE CBEFRRE RS ARG been processed. They should be used to
TE > ¢ RFBEHE TP HELR record in chronological order, as
g L oo 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 S FEI PN P B e 4.32  An inventory of documents within the

#® -

Quality Management System should be

maintained.
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¥

¥ 2 A (PRODUCTION)

R Bl (PRINCIPLE)

2AFEFEE pF LR Woms o 2 P Production operations must follow

ERALWE R R EE R R clearly defined procedures; they must

SR A S T A AR R 2 L comply with the principles of Good

WFT o Manufacturing Practice in order to obtain
products of the requisite quality and be in
accordance with the relevant
manufacturing and marketing
authorisations.

- i 4.%7_(GENERAL)

51 Z2ARd RBEFREFLEE - 5.1  Production should be performed and

supervised by competent people.

52 RiREEE Zard RJ2 > Gldedkiz ~ | 5.2 All handling of materials and products,
FE R~ BT 1R e W such as receipt and quarantine, sampling,
PNVER" ST ﬁ%fi& T o AR S 4 4R storage, labelling, dispensing, processing,
(SRR 2= i packaging and distribution should be

done in accordance with written
procedures or instructions and, where
necessary, recorded.

53 T3 R PR SFEES ¥ e iE3e |53 All incoming materials should be
B HpE o R B T BRS 5 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 FEZAFEZHEASFHEETT A2 |54  Damage to containers and any other
A3z mi @ 5 BT B problem which might adversely affect the
H o ST RFESE AR . quality of a material should be

investigated, recorded and reported to the
Quality Control Department.

55 WERAFFZEE¥A R EHE T4 |55  Incoming materials and finished products
6 BT TS Frog B IR should be physically or administratively
BRH G FERR O N FH L quarantined immediately after receipt or

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

56 HMaX@E/P FAEENELS/e KA |56  Intermediate and bulk products purchased
5o AR RAR RO RIE o as such should be handled on receipt as

though they were starting materials.
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5.7 413 Ry 2 A 5 R ® FuE 2 9|57 All materials and products should be
W EET . TG EIR S R stored under the appropriate conditions
WUEFPXDTRIEE B3 Sk o established by the manufacturer and in an

orderly fashion to permit batch
segregation and stock rotation.

58 MREIL -BPHAFZEFLE/HEH |58 Checkson yields, and reconciliation of
foor nrmikgEAL D e RPLR o quantities, should be carried out as

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

59 2R AHRNZAITE 2 E LR~ % |59  Operations on different products should
FPR AL RE "f b g R fe gt not be carried out simultaneously or
TR F Rk R o consecutively in the same room unless

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

510 ®Agensd - FFE S ¥R RI4LZ2 A | 510 Atevery stage of processing, materials
SR AE BB A and products should be protected from

microbial and other contamination.

511 mJ2igE R4 2 & FpF o f@#%’ﬁk’% 5.11 When working with dry materials and

RISl oF R IR ER AN OF S s? SeaES | products, special precautions should be
oo FuEFIEF AR %Trm/%@ﬂl_ ) 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 xR > A1 RAF - L E K% |5.12 Atall times during processing, all

KA DLEIRP 2 L prig * gk
TRRET BB BUIEITY AR
i) EPEL
?FB??’FXJ@—T 3

N
=
ST
34

NS

.

5
£

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 * % ® AR ITEHr ik + K | 5,13 Labels applied to containers, equipment
TR F” FE > B % 07 - Refiil oo or premises should be clear,
i ‘,f ek pEd g H KR unambiguous and in the company's
(Glde: F ~ &1~ 4B ~ Fi K/ agreed format. It is often helpful in
CEE ) A A Fereno addition to the wording on the labels to
use colours to indicate status (for
example, quarantined, accepted, rejected,
clean).
514 LZmiF*wRAPHF 2 Z 5~ B % | 514 Checksshould be carried out to ensure
BT T - R FeE REH that pipelines and other pieces of
KAE G il Bk equipment used for the transportation of
%o materials and products from one area to
another are connected in a correct
manner.
515 Bava#®d kpipsd & FEAAD| 515 Anydeviation from instructions or
ERAL o FAMAR Bd BT AR procedures should be avoided as far as
E R R E R SR AP possible. If a deviation occurs, it should
1% 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.

2APRRFRaB L
(PREVENTION OF CROSS-CONTAMINATION IN PRODUCTION)

5.17

AF AER2 LA RELATFTL A
BEXHY L2 o ,e&riw

Tk 3 F et ok B

2
—a%
2 ?.{Lm#%wo1q-__q,,fn YoR B
PSR SER) HETAL
i/équx%’7rx§'i",§‘u‘f‘+w__ﬁi/

*“} U A ‘Jrﬁx
-—,\«> )"

‘_\4\
-gn‘\

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 RFEL&E SR Y - Ry & 42 | 518 Contamination of a starting material or of
A A e IR PRR G R R R a product by another material or product
BAer AEHl2 A E 2 R should be prevented. This risk of

(Azde gAr? ) 2 &2 5974 4 ahifs accidental cross-contamination resulting
BB FF ~F 5 ARSI from the uncontrolled release of dust,
AP KK PR GE R FTEAR D gases, vapours, aerosol, genetic materials
JREE - AR o %R "G E 10 or organisms from active substances,
BRAPOEEFEIRF LTRSS R R other materials (starting or in-process)
RALEHMNAEE EHE HE S and products in process, from residues on
Z i BE R oA RS Gl equipment, and from operators' clothing
FoRALR > 975 Amais dig B should be assessed. The significance of
% > Kk oo 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 2R FAMEEF = 3ok 5d XL F | 5.19 Cross-contamination should be prevented

SRWHWA LW P o fiaiL
LA & T P AP B TR s 2
PR R
AR MEEAIRR 5 Rk e

#ﬁ%:;:rﬁ‘é' R o I

by attention to design of the premises and
equipment as described in Chapter 3.
This should be supported by 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'eE AR (F4Eon 2 AT §
) R ACIIRE 5 UL R rg«;ﬂ
W2 AFERDIR FLRE Y% o ‘lﬁrt'

T F G RS A KA R AN
Epiioo et R g g s R E2
i WA R IR ARR 0 LA
d A S3Eis ¢ oriE 2 B4 M LR 2
AATae A s YR o F R R
ELRUE IRk R I e AR TRl

CEAEFRETNETAE SN A S T
xm'uﬁr}£ﬁL§ zﬂ_\?«‘{ SR e
LR A& ?E—W z\gfﬁkié_
HE p@r/,l;& b A RE® RS
Rosed AiES U AIRALE bR
Hend A R AF R e

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 &R % F LBALNE S b 5 AL

FAIRR B AR RAITE 2 PR B
B PAH GLET R EELT R

Y5> F P\ g :

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:

P Technical Measures
i B R (s RWER i Dedicated manufacturing facility
&) (premises and equipment);
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PRI ARE > L5 0b
SR VREC IO ' R
(HVAC) & 5t o #-% i 2
WHH W R Y KR
Kae B FBih;

« P¥
| oW O e

&)

—3:\\?,

Self-contained production areas
having separate processing
equipment and separate heating,
ventilation and air-conditioning
(HVAC) systems. It may also be
desirable to isolate certain utilities
from those used in other areas;

BAE ~ S BT E A L,
AR MEE FHFTEDT 2
R F R R R D] B L

Design of manufacturing process,
premises and equipment to
minimize risk for
cross-contamination during
processing, maintenance and
cleaning;

e T ri ) kiF2 G2 iv. Use of “closed systems” for
B Ry A &2 8 processing and material/product
transfer between equipment;
vV oo RFFRER L (2 ERREE v Use of physical barrier systems,
) iT:i 45 including isolators, as containment
measures;
Vi gl 2 BRI b & vi  Controlled removal of dust close to
W Be o BAeiS 1 R IR source of the contaminant e.g.
through localised extraction;
vii BF R A RERPEEN vii  Dedication of equipment,
B ER2ZIEUGFFDFE (4 dedication of product contact parts
WRE) > M2 B G EE or dedication of selected parts
L which are harder to clean (e.g.
filters), dedication of maintenance
tools;
Vill @ F - St 2 Pe N viii  Use of single use disposable
technologies;
X i R AR A iXx  Use of equipment designed for ease
of cleaning;
X @ER*FHEHITERIPR > N X Appropriate use of air-locks and
LT F AL BUEEF T pressure cascade to confine
Bl potential airborne contaminant
within a specified area;
Xi #ed AT IR K 2% F Xi  Minimising the risk of

L RS AT i F s %
BOEE T A

contamination caused by
recirculation or re-entry of
untreated or insufficiently treated
air;

54




Xii &% Gl g oanfiz pE R xii  Use of automatic clean in place
) a) S systems of validated effectiveness;
Xill ¥ & o URE R B K xiii  For common general wash areas,
CIESRER S R T R JER separation of equipment washing,
" B oo drying and storage areas.
LR OE Organisational Measures
[ LR AH Y (MR AR i Dedicating the whole
2B ) REBEEREL D L manufacturing facility or a self
FHLARRELRY > RFER contained production area on a
Frerrd g s iR AT campaign basis (dedicated by
separation in time) followed by a
cleaning process of validated
effectiveness;
i @3 L3R AR i Keeping specific protective
o BT ART 22w E clothing inside areas where
mos products with high risk of
cross-contamination are processed,;
iii THERRB AR LA S F - i Cleaning verification after each
r'c"FE":nEA Ea i JA. N Ragb % ’?ﬁw product campaign should be
ARG - AT RBMELE > 1 considered as a detectability tool to
APFH SR YRR E 2 ”ﬁ L support effectiveness of the Quality
A Risk Management approach for
products deemed to present higher
risk;
IV BAREARR o T EP iv. Depending on the contamination
THEFATLN #“—ﬁ"ﬁ?@?vf: S risk, verification of cleaning of non
AL R Rl IS e TR R product contact surfaces and
BAe GRS IR U RS monitoring of air within the
2R MERES DT F S manufacturing area and/or
adjoining areas in order to
demonstrate effectiveness of
control measures against airborne
contamination or contamination by
mechanical transfer;
Vo BRI R 4 SEMABE A v Specific measures for waste
B2 PReDFF T35 handling, contaminated rinsing
water and soiled gowning;
Vi sE AR ME RS RS vi  Recording of spills, accidental

events or deviations from
procedures;
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Vil R % K E L iR @A vii  Design of cleaning processes for
PR GFRERSET £ IR premises and equipment such that
RALR the cleaning processes in

themselves do not present a
cross-contamination risk;

vili R FRER IR e B viii  Design of detailed records for
TS SR S AR 2 S < 8 cleaning processes to assure

R 2 AR GFERE completion of cleaning in
L accordance with approved
procedures and use of cleaning
status labels on equipment. and
manufacturing areas;

X AR Y - 0k ix  Use of common general wash areas
R on a campaign basis;

X A EFELZER RE X Supervision of working behaviour
FoAREE B EAPM AR B # to ensure training effectiveness and

compliance with the relevant
procedural controls.

PE o R B BR LT A B 7R (T e
L R RS PFE XA
RIS E N R A S
EREf-RZAS

522 iR zALR T KT L R 754 | 5,22 Measures to prevent cross-contamination
SRR ey A and their effectiveness should be
reviewed periodically according to set
procedures.
F£3x (Validation )
523 A7y fese 1t R LR R0 Ik 97 | 523 Validation studies should reinforce Good
Bz hfws o HE%2 B2HRET Manufacturing Practice and be conducted
& o in accordance with defined procedures.
Results and conclusions should be
recorded.
524 § 4 Eearen@igpe & WA 2% | 524 When any new manufacturing formula or

method of preparation is adopted, steps
should be taken to demonstrate its
suitability for routine processing. The
defined process, using the materials and
equipment specified, should be shown to
yield a product consistently of the
required quality.
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525 H@EAET i B TA ST 2/ | 525 Significant amendments to the
WAz PRMEPE A B DT> 2 fERF manufacturing process, including any
Rpfdeniz e g { o A UFEIT o change in equipment or materials, which
may affect product quality and/or the
reproducibility of the process should be
validated.
526 WAz 2K BT BB /T | 526 Processes and procedures should undergo
e M FE R H dFiE AT 2B % et periodic critical re-validation to ensure
4 o that they remain capable of achieving the
intended results.
R (STARTING MATERIALS)
527 RMEER uEHE ~ FTHRIRT ~ B2 | 5.27  The selection, qualification, approval and
BEMEH Rl e RS BT maintenance of suppliers of starting

WE S p s - WA o EAE
REZED B RETEIRZ B &=
Tt R PORR  Wig A B
Jedhchag fefd 2 o 5P bk
Bk RIET - HRF/RALPLG
LR F R E 1 (7 LR
¥ BT ~ HRAEZ ML & T BAT
7 fF o TR R E AR
BT o

materials, together with their purchase
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 W@ s REHl T m & LRE & | 528 The quality requirements established by
BREHmIEN- R4 A~ PIEfriy the manufacturer for the starting
o @ FEH EIE T N A/ F EEE A materials should be discussed and agreed
ZEE I AU A LS - Sl - e S with the suppliers. Appropriate aspects of
T2 R A RR Y A e 2o 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 3t R E B RAIR LR A28 % | 529  For the approval and maintenance of

= e S

suppliers of active substances and
excipients, the following is required:

Active substances

%%ié#%’

P '”I;ﬁ}; FERS ©
SRR DS R .

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.

v R@EBRAF (R RPFLA
be L) ehis sk T i ;ﬂ*‘h‘—umﬁf’ kil
2 a-r'r’@l f’lli ¥ 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.

M RAEL R EHFen
P SRR P S A L Rl

PR RVEMRPEL R QT
RN aﬁﬁﬁfﬁmg@m
. %ﬁgg&tu %4‘4\',&0

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.
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PR R F 2T 2 ER R
GMP &7 2@ 2 PAEHRER © Y &
FIRp »RFHAS R BRI
SoodRL s F P AEPEARY STH
72 AR S P N ER R L
e ER R RIS H
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T e

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.

b R e R TLIEAR Y AR el
Bt ‘é‘jﬁf]“v}*‘ s YL FE R
ZOE G PR i b o

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

BRI % 2 BT 1945 PIC/S 4751 PI
045-1 T i ® 0 & % B 5 pA) 4 2 3§
B R D SR R R
ANIREFRRTERL R Y

¥

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’.

530 R hE - bR A/FHE B | 530 Foreach delivery of starting material the
Kz M ¢ 2B P Rk it containers should be checked for integrity
FoERE R HE - RREFIRT of package, including tamper evident seal
WE A ERgd ek Syaay where relevant, and for correspondence
BREEER TN - R FLf between the delivery note, the purchase
SRR A 20 o 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 R4z - & p4Ad 2 kAl 531 If one material delivery is made up of

t,\:"}g ,_2?_.;1%:’?

B BT o

different batches, each batch must be
considered as separate for sampling,
testing and release.
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532 #E3 R RAERE T ET (’LK 5.32 Starting materials in the storage area
5Lz ,i) BRI S ey should be appropriately labelled (see
L section 13). Labels should bear at least
the following information:
i g L fLE AE e i The designated name of the product
B(F 7F) and the internal code reference
where applicable;
I Bfa Tl S anp gl ii A batch number given at receipt;
i P P FFr ok (bl & iii  Where appropriate, the status of the
SRR ST S4BT ) contents (e.g. in quarantine, on test,
released, rejected);
v S AP R L B OP iv Where appropriate, an expiry date
#p o or a date beyond which retesting is
necessary.
B R it 25k ‘.“»“aiﬁ L s When fully computerised storage systems
FRERALTE LGP N AR are used, all the above information need
;o not necessarily be in a legible form on the
label.
5.33 T F AR A 2% KA R* - @ | 533 There should be appropriate procedures
Em‘ FEZPFFDR- e k2 or measures to assure the identity of the
e XF BRI FYEET GFEL contents of each container of starting
Ea f_) ° material. Bulk containers from which
samples have been drawn should be
identified (see Chapter 6).
534 W3 S&EFEFIM (T ¥R AL % | 534 Only starting materials which have been
PEPp R AT R o released by the Quality Control
department and which are within their
retest date should be used.
535 & ¥ A SWEREF L FTH%R2 535 Manufacturers of finished products are

e ik sk 2 AL 3 iz e BIIE o T U

responsible for any testing of starting

B EF A2 R Rt e & > materials® as described in the marketing

TRRIGRSE % S PR R 8 3 0 5t authorisation dossier. They can utilise

Ep B FEYRE 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.

SEEI AN il At E 545 otk @ 3 A similar approach should apply to

EHHL - packaging materials as stated in section 5.45.
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* |dentity testing of starting materials should

be performed according to the methods and

the specifications of the relevant marketing

authorisation dossier.

5.36

R BT C Y ST

Bre it g st A

5.36

The rationale for the outsourcing of this
testing should be justified and

documented and the following

requirements should be fulfilled:

B RE ST S
]’&i?llgsg ‘g—'.-_‘;:‘i W %@;}; % 2 )g,;}i ,
Bt el i L@ E 4 (EE > ¢

5?’ "}::EII?—E'E‘L%'\)

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;

w’ﬁ#wbﬁﬁﬁm%fﬁp
BHET AR Y B Argy b2 A
Kﬂﬁ1%’%w?m&@é*
FERARGE (2R Hor
2 b R EIE o p RS
WEE =P e

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;

RARE R/ ERRERE2Z AT
HEME o ud L g TR

2T AR EF R FAAE
F-oPAXTEERHP ERRD

A S Kﬁg?LE b E 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;
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v B BB E A R R g iv. The medicinal product
B g 55k (A EERE manufacturer should have
EH ) ¢ 3R AT TR 2 appropriate experience in dealing
R AR DN IRPIEZ W mf* & with the starting material
Ve QI TS W S B e manufacturer (including experience
ARy hiE R E R R L 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;
v TRARPEHE RS ERE R v The medicinal product
B2 s rEM L v Y BE manufacturer should also perform
W R AR & il § T (or via a separately approved
P72tk (NEEY M contract laboratory) a full analysis
BPE TR ) TR RER at appropriate intervals based on
Ve o ok R RN iE P L risk and compare the results with
EOoPIREFBATEHEPH Y # the material manufacturer’s or
oo RS IpEEN T o iR supplier’s certificate of analysis in
ZRAYUZER S ERF DA 1THE order to check the reliability of the
P e 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 Rty @4 dpeht B ixd % 42431 | 537  Starting materials should only be
e JLUFE R Fr e Rl B pw e 4T B dispensed by designated persons,
ErFEIFETOEEY o following a written procedure, to ensure
that the correct materials are accurately
weighed or measured into clean and
properly labelled containers.
538 & -gapz Az E2E£E8 %2 % | 538 Eachdispensed material and its weight or

g@@g ¥BH/PEHT S ek

volume should be independently checked
and the check recorded.
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539 # - I AmRSRFE K - 42> ¥ | 539 Materials dispensed for each batch should
PR AT e be kept together and conspicuously
labelled as such.

HicE LRE BARE FAIE RAR
( PROCESSING OPERATIONS: INTERMEDIATE AND BULK
PRODUCTS)

540 iz ivivkR4p® o 3 P~H 3% 1 | 540 Before any processing operation is

FERITEREREFLFE REFPR started, steps should be taken to ensure
FIEEr2 ZRORF S A5 A FA that the work area and equipment are
T o clean and free from any starting

materials, products, product residues or
documents not required for the current

operation.
541 L ®&/¢ FASSELSIe A SR | 541 Intermediate and bulk products should be
TR G EET o kept under appropriate conditions.
542 madlfesrrc($ L A% 2 "r/ 542 Critical processes should be validated
3L ) e (see "Validation™ in this Chapter).
543 i &Y ¢ 4% kB F 4135 | 543  Any necessary in-process controls and
3 714 5dk o environmental controls should be carried

out and recorded.

544 S A Fhiz P F KL IBES 3 | 544  Any significant deviation from the
B bl g oo expected yield should be recorded and
investigated.

¢ £+ (PACKAGING MATERIALS)

545 ® HE e A2 SERae H44 2 | 545  The selection, qualification, approval and

ERFER RE - FPEE BER maintenance of suppliers of primary and
BRALES B EAR - printed packaging materials shall be

accorded attention similar to that given to
starting materials.

546 e iene RS FRLE 2 %4 | 5.46  Particular attention should be paid to

AR X Ig% 2enif 2?5 8 H & printed materials. They should be stored
™ ;P? "f REPAR BT o 2 2 in adequately secure conditions such as to
EZ e R s B exclude unauthorised access. Cut labels
PHEFEY R TEEBET ULRR S and other loose printed materials should

AP T Fd LB ke 2 be stored and transported in separate
v E e B R o 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.
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547 # - & & & - =tz e flehe | 547  Each delivery or batch of printed or
EHHREE e ZHR 2R ES &5 primary packaging material should be
5 BUIE & PR R o given a specific reference number or

identification mark.

548 EH & (TR DE Fe Ak & B | 548 Outdated or obsolete primary packaging
e AR A8 TR Al 4 Y material or printed packaging material
H = should be destroyed and this disposal

recorded.

&& %iF¥ (PACKAGING OPERATIONS)

549 2z Ahfle RITEFFFRSFHAIL % | 549 When setting up a programme for the
IR TG SRR AR %D A packaging operations, particular attention
o f’ﬁ FRERES > 3 i 53 F should be given to minimising the risk of
R A e K cross-contamination, mix-ups or

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

550 & /e FKiTER 4w 3P Fo i FL ik | 550  Before packaging operations are begun,
TEFR A/ KRR EH s XHG steps should be taken to ensure that the
A REG P gREFIRENT & R2 A work area, packaging lines, printing
mig* NERA&L RS 2 p machines and other equipment are clean
[¢ RRDGFREERF DERAFGT 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 (F¥¥ i B LfLE #5 BHEP &F | 551  The name and batch number of the

- Bale FEehim oo product being handled should be
displayed at each packaging station or
line.

552 i3 A &2 @& ehe Kk > L% 4[| 552 Allproducts and packaging materials to
¢ IR EE A fE#ﬂ L B be used should be checked on delivery to
HHEEE - 22 - R the packaging department for quantity,

identity and conformity with the
Packaging Instructions.
5.53 5.53 Containers for filling should be clean

before filling. Attention should be given
to avoid and remove any contaminants
such as glass fragments and metal
particles.
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554 ¥ 0 REE R EE ST o | 554 Normally, filling and sealing should be
B 2ot o PR PR F AR R 0 TR followed as quickly as possible by
7 g2 RN PEEER o labelling. If it is not the case, appropriate

procedures should be applied to ensure
that no mix-ups or mislabelling can
occur.

555 @& R iTE (bl4c™ B ~ A2xp # ) | 555 The correct performance of any printing
A 0 FoE AR W T A operation (for example code numbers,
FoEITE Y 7 RS UKL/ expiry dates) to be done separately or in
P de ek 2RI LR the course of the packaging should be
TEELR LI checked and recorded. Attention should

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

556 § % Mo FARE P & | 556 Special care should be taken when using
A | J_f‘ c hFIE @ LRR S G 0 F cut-labels and when over-printing is
F i iRatad F oty SR . carried out off-line. Roll-feed labels are

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

557 HFmiFa+ AAH HE A #ELH B | 557  Checks should be made to ensure that any
Ry B kT BREE A/ electronic code readers, label counters or
e similar devices are operating correctly.

558 gE R ME e KAH L ehF i & | 5.58  Printed and embossed information on
PAE T g fEpAR Y s (s packaging materials should be distinct

and resistant to fading or erasing.

559 = a/e XY A SR # F1KEF | 559 On-line control of the product during
%A ST AIER packaging should include at least

checking the following:

i e Eeh- iR

i General appearance of the

packages;

ii E = il Whether the packages are
complete;

i AR A e K, iii ~ Whether the correct products and
packaging materials are used;

iv EREe g E A iv. Whether any over-printing is
correct;

vV o A AR EARBOL B v Correct functioning of line

monitors.

K le ER BNl F3 78w o

Samples taken away from the packaging

line should not be returned.
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560 =& 2 B ¥ EF Lo RS PHE X | 5,60 Products which have been involved in an
RengFsl -3 EL 2RV IS 4@ R unusual event should only be
o le KiBiRT )r’?; FFmTE2 reintroduced into the process after special
A inspection, investigation and approval by

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

561 w@Esle XA FEER2Z ¢ A4 | 561 Anysignificant or unusual discrepancy
e 2 ANE AP Bk B observed during reconciliation of the
PORRIZ EPEFARY OLER amount of bulk product and printed
MAFWERAALIT A LRI E R o packaging materials and the number of

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

562 Als Zix¥-Grafs @A *a | 562 Uponcompletion of a packaging
Py el Bl e AP S M operation, any unused batch-coded
RG T A o AEPPLEL 2 B f] e packaging materials should be destroyed
R O G A f@;ﬁ A 2 and the destruction recorded. A
B oo documented procedure should be

followed if un-coded printed materials
are returned to stock.

& % & % (FINISHED PRODUCTS)

563 H %A &% F R FEITiEET F T | 563 Finished products should be held in
FRBE sk % » B FIE KT 5 0 o quarantine until their final release under

conditions established by the
manufacturer.

564 A &K i EpEEEiTw o BX¥ A SE 2 2 564 Theevaluation of finished products and
TRZFFRRITTE 2 (T E A documentation which is necessary before

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

565 xiTis B4 A S REFERFEITIEE T | 565 After release, finished products should be
VR GSRET stored as usable stock under conditions

established by the manufacturer.

R s

(REJECTED, RECOVERED AND RETURNED MATERIALS )
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566 iE* R H 2 A &G ¥4k H % | 566 Rejected materials and products should
FEH P T BREGFIH R 3% be clearly marked as such and stored
PaEEIr B RR ST EERF A N separately in restricted areas. They
ERIZAHE o 2 HhFEB TR TH YL should either be returned to the suppliers
SHPHEAR m;,:’fv” T4 ZEdk o or, where appropriate, reprocessed or

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

567 4T A RE RJTRHD J ° 3% :a‘_ JJ2 | 5.67 The reprocessing of rejected products
Eapc S § r‘% AR @ R should be exceptional. It is only
o PRI RATR RIS R R YR permitted if the quality of the final
¥ 8 g J%n*i AR e nzF s ¥ H k4R 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 ®EMTFZ&EFZAmP AP 2INA - | 568 The recovery of all or part of earlier
Wa o e TR # ok A batches, which conform to the required

2o BRI avew 0 BREFEAFT o quality by incorporation into a batch of
AT BEE TR R ¢ 7 H the same product at a defined stage of
Rz ZRT AT ?53 i manufacture should be authorised
TEOMER T o 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.

569 S E ITE ~fa w2 & Kz | 5,69 The need for additional testing of any
BRAS d RFEARE Y R EE finished product which has been
Sv iR sk H ° reprocessed, or into which a recovered

product has been incorporated, should be
considered by the Quality Control
Department.
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5.70

fow o B fBIER Y 0 A S AR
FenzmFugEaiEe R RZ B
g oM p e SEEFRE YR
J%“")‘é_ Kéﬁg;&mnbéﬁ‘ L
‘1("““ PR RS A SO TA
)J'*% fawafﬁji‘i

Y o JEEMEIRPEFFER

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

W e 337 F404 W
TEY TN ERERRET ”\’?F'J.'rf’lf?_ il
PURIIE 2 o R PRI T o T B
FEEG AR LR L E
B4R 2 R4 o

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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¥+ % &FF+ (QUALITY CONTROL)

& B (PRINCIPLE)

A% g GMP 4731 ehif 4 b 254 -
Sk

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

ST RHERE R RR A
Bos v FERERAE G Mo iR R 2
e N R T Ty ]
DR R Y SO S
o EASERTF R LA R &
FEHI7 B R sz it o Bl
ﬁ"’Eb"t’ A e B Mt e
SIS AP e ) ok

g {r’f’?ﬁ?# ]

IEECE

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.

- 4.2 (GENERAL)

6.1

G- BEEET ] KOk ST E

FIFRFE o ”"F”f@;k{f‘w'”ﬁ)&?:ﬂ’.
Kodd & ﬂiiﬁﬁﬁ‘« w4 R
R
Tﬁiw??%}i°t€?’f@;ﬁ£$mp
Al lﬁ,ﬁ'—’ﬁ" f";’fe« %*gl‘f”t"‘l‘}irr'ﬁfﬁ
H e g 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 FFEFILE DL RBRFMENS 6.2  The principal duties of the head of Quality
FooFMA S EFEAREOTG EB Control are summarised in Chapter 2. The
SBR 0 Blde D IR SRR AT AT Quality Control Department as a whole
R REAARA B RPOEE A RS2 4 will also have other duties, such as to
BZ /ST aiR&EE ] (FE* ) establish, validate and implement all
FEFERP A A BT Bt ik 0 R quality control procedures, oversee the
A SE DT R F e BT control of the reference and/or retention
FHM2ZY R AR o T ITEY 7@; % samples of materials and products when
THAARPGFT D AERF A 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 EMASIREY e 70T AP M DT 6.3  Finished product assessment should
FoedEA AR ﬁfi A2 P WS % embrace all relevant factors, including
Wit (edap/8 %) 2 2efgit~ B & production conditions, results of
B A SREEES S EE TG - in-process testing, a review of
manufacturing (including packaging)
documentation, compliance with Finished
Product Specification and examination of
the final finished pack.
6.4 LREBEENL E{F ZFFEAIA R |64  Quality Control personnel should have

e r2 A% -

access to production areas for sampling

and investigation as appropriate.

BRETREHREZRF
(GOOD QUALITY CONTROL LABORATORY PRATCTICE)

6.5

FHIRZ PRS2 XK RFEFZF
R SR A ek S
FTHREIXART TR GRS *F"*T)”'J
FEHBE o LR IR FL o

BE 2P ETRTBEFRE N
TR FAOR ERI B

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 FHZFYDAR B >KWEKFERE |66  The personnel, premises, and equipment
W TE DT R F in the laboratories should be appropriate to
EARAL o & & % - R & B R T the tasks imposed by the nature and the
SRR g FEREELd > TR scale of the manufacturing operations. The
FUMFRE c EhST R eSS use of outside laboratories, in conformity
be L FRGE e 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.

< 2 (Documentation )

6.7 FE&E 2 EaY f%f@sﬁ P % e F #72h | 6.7  Laboratory documentation should follow
BBl BREFEHGF HMOEL > B2 the principles given in Chapter 4. An
T & R &R IR B B important part of this documentation deals
* o with Quality Control and the following

details should be readily available to the
Quality Control Department:
(i) (i)  Specifications;
(i) FiEik %k 28 (7 2% (i)  Procedures describing sampling,
1FEZ /A FHRF LR ) ks testing, records (including test
FERLEE R worksheets and/or laboratory
notebooks), recording and
verifying;
(i) REBERI/HFEXGAHEFR D (iii) Procedures for and records of the
2R 2 & calibration/qualification of
instruments and maintenance of
equipment;
(V) 3R 2 BT L5 4 (iv) A procedure for the investigation of
AR Out of Specification and Out of
Trend results;
(V) &L 2/ 4THEP S (v) Testing reports and/or certificates of
analysis;
(vi) ®EH (Z2 4§ ’J<E5’ Hiis %5 ) (vi) Data from environmental (air, water
FOR IR/ TR (& RS and other utilities) monitoring,
where required;
(vii) 5k > 2 duarciesr (V FpF)e (vii) Validation records of test methods,
where applicable.

68 ks Mz SEETE Y 24 6.8  Any Quality Control documentation
i B R AR MR R relating to a batch record should be

Z_ R e retained following the principles given in
Chapter 4 on retention of batch
documentation.
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6.9 FEFAlodcdy (4o w%kEHF A S 2| 6.9  Some kinds of data (e.g. tests results,
BB F]) B LB FEE a7 L yields, environmental controls) should be
b o TP R AARE R TR R By R recorded in a manner permitting trend
HOTEEFAE evaluation. Any Out of Trend or Out of
Specification data should be addressed
and subject to investigation.

6.10 gAr e 22 Fueh > His Jdedic | 6.10 In addition to the information which is
Ppo DA R F LA /N B TR part of the batch documentation, other raw
AT E R NBEE o data such as laboratory notebooks and/or

records should be retained and readily
available.

# # (Sampling )

6.11 FHER/EEFEZ T RLEHNGTE & 6.11 The sample taking should be done and
Bro AR R ETIEP recorded in accordance with approved

written procedures that describe:

(1) D> (i) The method of sampling;

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

(i) $ B~k &S E (ili) The amount of the sample to be
taken;

(iv) Ein & L4 &L s i £ (iv) Instructions for any required
sub-division of the sample;

(V) % 2 &7 Baugi)z 512 (v) The type and condition of the
sample container to be used;

(Vi) SERPt&2 75 Baniyl; (vi) The identification of containers
sampled;

(Vi) e 7 iz o AR L F I 4] (vii) Any special precautions to be

MR FADE G F PR R R observed, especially with regard to

the sampling of sterile or noxious
materials;

(viii) #& 3% i (viii) The storage conditions;

(iX) R & 2 Fapgzadp 4 o (ix) Instructions for the cleaning and
storage of sampling equipment.

6.12 R S¥THBA 2 R ‘= & | 6.12 Samples should be representative of the
BN A e TR R AR ﬁn .'P]Eﬁ‘i’ﬁf R batch of materials or products from which
o AT BH RS (Blde D B4R they are taken. Other samples may also be
Bdnsv B ) 220 o 97t * a3t F taken to monitor the most stressed part of
ARG R 2> TR EPH a process (e.g. beginning or end of a

£ o process). The sampling plan used should
be appropriately justified and based on a
risk management approach.
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6.13 1‘5‘\ SEROERRBEETERN S P 6.13 Sample containers should bear a label
CRHBEPHERETBZFE T indicating the contents, with the batch

fF“ Foriig Riganh R Pl TR number, the date of sampling and the

SR PR AR RIS A containers from which samples have been

Z o 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 MATHEESE T 3RS PE- Hdp5] | 6.14  Further guidance on reference and
SRR 19 o retention samples is given in Annex 19.

¥ %% (Testing)

6.15 &% > K Frrk o 2L {7 RdsFErcen | 6.15  Testing methods should be validated. A
FERE Y %556% iz PR FELE & laboratory that is using a testing method
W o R B FT AR Y T and which did not perform the original
ey SR TE BRGS0 2 validation, should verify the
EL S 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 EFhigk kS o8k o Smiti Mé4ES | 6.16 The results obtained should be recorded.
Ttz S8y % }.ﬁ%-@ TARE L 47 2 Results of parameters identified as critical
WH/PH RS T E - R iZ quality attributes should be trended and
GRS N =) M c A checked to make sure that they are

consistent with each other. Any
calculations should be critically examined.

6.17 7Bk RS 242 1 e 7 7] | 6.17 The tests performed should be recorded
By T and the records should include at least the

following data:

(i) Rl LA 2 EWA (T (i)  Name of the material or product

7P and, where applicable, dosage form;

(i) #5,2 HUERE/AEREF (& (ii) Batch number and, where

E ) appropriate, the manufacturer
and/or supplier;

(i) PR RBEHFAR DL T (iii) References to the relevant
specifications and testing
procedures;

(V) #EHE%s > s ERF - E2 2 (iv) Test results, including observations

PHRREN L DRy T and calculations, and reference to
any certificates of analysis;

(v) t&=p ¥, (v) Dates of testing;
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(vi) ﬁ& Fiitshz A B g L

(vi) Initials of the persons who

performed the testing;

(Vii) &P rEnthsk 2 3-8 S5 2 4 (vii) Initials of the persons who verified
Reng & the testing and the calculations,

where appropriate;

(vili) 128 4B (B H 8 R B aid-2) (viii) A clear statement of approval or
2. Fi RP 2 g2 A st rejection (or other status decision)
Pp#peg i and the dated signature of the

designated responsible person;

(iX) 5liE#7i * a3k & o (ix) Reference to the equipment used.

6.18 =73 WAz g4l #45d 2 A4 A &2 |6.18 All the in-process controls, including
A% P ATRF DR ] BiRETE A1 those made in the production area by
PRa® ™ 27 TR g% o production personnel, should be

performed according to methods approved
by Quality Control and the results
recorded.

6.19 BEFBAZFTHRETEM 3%~ BB E |6.19 Special attention should be given to the
LA gl Jf%‘%-—? SEEAAREL BT quality of laboratory reagents, solutions,
Teied oo B @l H &g 4] o Bz glassware, reference standards and culture
REg AR 2 %y 2 % TR media. They should be prepared and
FiEe controlled in accordance with written

procedures. The level of controls should
be commensurate to their use and to the
available stability data.

6.20 ¥ RiEE LRGN S HIFE T ¥ 0 | 6.20 Reference standards should be established
HE# BB R I Etpmﬂg friedr o § 7 as suitable for their intended use. Their
N KRS TR S A iR qualification and certification, as such,

AT AR MRt e
S AR A - R ST i
Plgrie ™ = stk o ki MY
TR SRS T R B
¢osrki it enp et oo

v kizEm

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.

74




6.21 FEHFHEH - BR HBEESEE | 621 Laboratory reagents, solutions, reference
AREcd e B4t 2 i E’l standards and culture media should be
ER cFBEEBRADA D 0 R marked with the preparation and opening
BH RO GTIEL - BT AR date and the signature of the person who
oo gbth o R AT R 7@;%—:—7 prepared them. The expiry date of reagents
HET- T p P2 BT and culture media should be indicated on
He o 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 & pF R R ITE2Z TP F | 6.22  Where necessary, the date of receipt of
(Glde @ 228 ~ 3R 2 HRIEREE) o any substance used for testing operations
FPPET TR oY 2 G (e.g. reagents, solutions and reference
ip £ A ﬁ Voo R A T standards) should be indicated on the
@ * a0 ¥ oA ’ﬁ B 3T AR e container. Instructions for use and storage
LR 2 e 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.
623 %1 pFIEP] HERPEHH 3% 4 | 623 Culture media should be prepared in
/ﬁ% PR IR Y gk T»?l Koo BT accordance with the media manufacturer’s
BR AT B R a A R o requirements unless scientifically justified.
The performance of all culture media
should be verified prior to use.
6.24 SR kA FERA AL FHRET | 6.24  Used microbiological media and strains
PRI ERFBEFTLFTLE Y > UL should be decontaminated according to a
R FRERTI 2G5 o 2k standard procedure and disposed of in a
AP ERRADERD R T2 manner to prevent the cross-contamination
A, P H R LI o and retention of residues. The in-use shelf
life of microbiological media should be
established, documented and scientifically
justified.
6.25 * nfpEkleSP ~ RS A Sad 0 | 6.25  Animals used for testing components,

EAEPE o R TRY e T PR FE
R S 2= SR TE S

- RV SR LN S RS
T H R AR G R ko

BRI

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.
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e %"’ # (On-going stability programme )

6.26 ZER PP (s HE TP REFFOEF | 6.26  After marketing, the stability of the
VREFE iE'J Fé? REFFR g medicinal product should be monitored
B Y e AR Tk T according to a continuous appropriate
AL (Blde s BFRF 78 0 U5 MR programme that will permit the detection
Mt it g ) o of any stability issue (e.g. changes in
levels of impurities or dissolution profile)
associated with the formulation in the
marketed package.
6.27 #FFiEiFnw M2 P ki % | 627 The purpose of the on-going stability
gy 28 ¢ TRIEA S AR AT programme is to monitor the product over
BT g iE T o A SNE T its shelf life and to determine that the
TR FAF R H RPN o product remains, and can be expected to
remain, within specifications under the
labelled storage conditions.
6.28 i & e KB 2P E 5 w7 | 6.28 This mainly applies to the medicinal

T RMEEL /KA TR RTED o b
ooy EA/E KA R e K 2 /8
BHTERET ¢ KHTR 0 - KL
dfp FEE > Bt e R L2 X T
B e 3R 0 & Al ahp RiEE
TRTF 2o 0 pbth s ¥ SR R 2Rk
G FAEY BET YR TR
AL A Fehd TP ATTC A S

BEDERGEE 358 - B
(Fenk A P TRz o a0 TRF AR
A gin® TP EPET
iR

—

F

114\3115”

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.
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629 #FHieiF2 X TP F > BEAF T F | 629 The ongoing stability programme should
- R nFaPri ek 0 ¥ be described in a written protocol
BH S TN EN - AR o (& * AT E following the general rules of Chapter 4

FeFrxepPtriaond (FHEx and results formalised as a report. The
TR AGE ) RS Z F E R equipment used for the ongoing stability
15 e BT A B o programme (stability chambers among

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

6.30 ¥ rFEFiiT L TP FanE 3 0 | 6.30 The protocol for an on-going stability
il B 1RGP L EL ¥ e g programme should extend to the end of
FORURT S the shelf life period and should include,

but not be limited to, the following
parameters:

(i) *fzEEFFFE2ZP =8P (i) Number of batch(es) per strength

(& PF); and different batch sizes, if
applicable;

(i) AP cndr12 ~ V5 ~jied $H 2 4 (i) Relevant physical, chemical,

PR OwED E microbiological and biological test
methods;

(ii)) TR (ilf) Acceptance criteria;

(iv) s> 25y T4 (iv) Reference to test methods;

(V) 7 BatE kg it (v) Description of the container closure

system(s);

(vi) BIFEFRE (PR (vi) Testing intervals (time points);

(Vii) s iE o (R 2 4 24 (vii) Description of the conditions of

- k2 AR D ICH & 8 3% storage (standardised ICH/VICH
EE ) conditions for long term testing,
consistent with the product
labelling, should be used);
(viii) H s FFulig * 202 %8 o ddk o (viii) Other applicable parameters specific
to the medicinal product.
631 FHFFLePFrH2EE 7 e P HE 631 The protocol for the on-going stability

BEBEA IR @bl

BHEVALEY TR A R TRk
3 F R (blde D RIGEIE S 0 S pe
& ICH 23R % 70 { #7F% ) o

programme can be different from that of
the initial long term stability study as
submitted in the Marketing 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).
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6.32 =t Bop BRIEAIE S v #t & K99 <h#ic | 6,32 The number of batches and frequency of
TRE 0 M FFARS L AT o ik Y 5y testing should provide a sufficient amount
®d o FR TG E- FEEE - of data to allow for trend analysis. Unless
B RGADA S PMEF . FED otherwise justified, at least one batch per
CREF - B FAE RMIEY year of product manufactured in every

(“f FZEP LG LA ) AR I § i strength and every primary packaging
Fend T PERETEERY PR type, if relevant, should be included in the
R e S T e g —?—! pal stability programme (unless none are
IRV Y g RATE TR o SRt produced during that year). For products
FIPHErEPE I PR E where on-going stability monitoring
AR BEEL R DRI o 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.

6.33 Fue R RAFFEFaT ¥ F | 6.33  In certain situations, additional batches
¢SO A de et o Bl o &@li‘ié‘ & 7 should be included in the on-going
FERFEARLAE N BAL  BHRGA stability programme. For example, an
FHREEFDETPFTL o TPE S on-going stability study should be
RIS TE T RL g 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 HFHiEF2Z X THFEHRDES > KM | 6.34 Results of on-going stability studies
GEAR o R EARRIEA L HE o should be made available to key personnel

FFad THREK R LF, /¢ EL
&%ﬁ&*ﬁ%%%ﬂff—%%%%
G ARMES 2T F o Rk e
ﬁlfé B E® @ % 2 % m..:-;-
Roup L ERMRE -

and, in particular, to the Authorised
Person(s). Where on-going stability
studies are carried out at a site other than
the site of manufacture of the 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.
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6.35 7 mALRARE G AEF 2L A1AB$PF > & | 6.35 Out of specification or significant atypical
ARA G ERPEET 2 RPERRE DR trends should be investigated. Any
5 & ﬁ«?‘%" P om ARFPE o e (T R confirmed out of specification result, or
RS T éﬂmﬁ P 0 e A ”g %}ﬁ significant negative trend, affecting
Medr - TR ER RIS product batches released on the market
F % &4 ﬁe@ ERL-B 0 Rl R Y should be reported to the relevant
3 6 b A K2 T il S e competent authorities. The possible impact
#F o 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.
636 A2 2 3 BIp/FoROEER > ¢ 7374 | 6.36 A summary of all the data generated,

v 7= IF%’?’E&VW“LFWI"——P\ ’ ijﬁ%l?g\"}—
A A VA A I 3% %Q@Kﬁp*ﬁv’f

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

subjected to periodic review.

W% s g

#& (Technical transfer of testing methods )

6.37

EAE- BHRR 22 BEETRE
FEHRA S L D P S A
R R Y Ay PR 2 o s
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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 &k E- BF&ET (BN F%ZF) |6.38 The transfer of testing methods from one
Y- BR&EE (BRFHRR)OHE laboratory (transferring laboratory) to
B3 FwmantE 3P /it o another laboratory (receiving laboratory)
should be described in a detailed protocol.
6.39 HBHEIFE L REZEFRZERBINT A4 | 6.39 The transfer protocol should include, but
Bt not be limited to, the following
parameters:
() FHBE2ZEHREP 2 PMHER (i) Identification of the testing to be

b sy -
PESEA- ]

performed and the relevant test

method(s) undergoing transfer;
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(i) A4 RE fampn (ii) Identification of the additional
training requirements;
(i) #7& o 2 8 S8R Ko s (iii) Identification of standards and
samples to be tested;
(iv) t&=* ‘.%IE 2 E P FRE XA (iv) Identification of any special
[ EN g transport and storage conditions of
test items;
(V) BANZHE2ZRLFrRT TN (v) The acceptance criteria which
3 B ICH & e o »]( T’ . should be based upon the current
validation study of the methodology
and with respect to ICH/VICH
requirements.
6.40 H“HESEEARE R > BETE | 640 Deviations from the protocol should be
FETHATH L o FITHEIRL R investigated prior to closure of the
W RS e s H??‘ » T T technical transfer process. The technical
etk E R - L A aie o transfer report should document the
comparative outcome of the process and
should identify areas requiring further test
method revalidation, if applicable.
6.41 &ippFo g3l ? o ¥ ETeH | 6.41  Where appropriate, specific requirements

= ok (mHir" b2 ) 2 8
SECE Lk S SRR

described in other guidelines should be
addressed for the transfer of particular
testing methods (e.g. Near Infrared
Spectroscopy).
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%= % £ %% (OUTSOURCED ACTIVITIES)

R B (PRINCIPLE )

GMP 45 SlenmE2 T4 hiER RS
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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.

- ARz ( GENERAL)

71 B3 Foxaidip A% 3 |71 There should be a written contract
Mz % ¢ ‘«‘éfﬁ SR 2 O ESNERT covering the outsourced activities, the
P TE o products or operations to which they are
related, and any technical arrangements
made in connection with it.
72 i pE L hER A kP> 35 | 7.2 All arrangements for the outsourced
(£35S AT R S pE = EANE R 3 activities including any proposed changes
L S RPERFEREAPM A S} in technical or other arrangements should
WIFT o be in accordance with regulations in force,
and the Marketing Authorisation for the
product concerned, where applicable.
73 rAFET G HERU@EARR 0 |73 Where the Marketing Authorisation holder

R s ?F"r#‘? @BJ@:’MH‘;' i
o

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

described in this chapter.

% =% (THE CONTRACT GIVER)
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7.4

The Pharmaceutical Quality System of the
Contract Giver should include the control
and review of any outsourced activities.
The Contract Giver is 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 A hEEEE 0 LK
TR EREF A REL R
LR AR - A
K4 FHY EEY mEAL
SleT 2 B LS R R R
2dp sl E P8 i

7.4.1 Prior to outsourcing activities, the
Contract Giver is responsible for
assessing the legality, suitability
and the competence of the
Contract Acceptor to carry 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;

AT S s Lk
A SR i ) ¢
ﬁmﬁ%%ajﬁﬁv’Lr%

3 ﬂ S \:EE’E\;J— (A3
FHLEET g HE R

7.4.2 The Contract Giver should 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;

7.4.3 i%ﬁﬁﬁgiﬁﬁﬁ%ﬁﬁi’*gﬁﬁﬁv%
Moo MERGEFAGIRITE D

PTIE 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.
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75 EFEHEEFTFEETRELFERA |75 The Contract Giver should be responsible
M2 ook o mimad A F A for reviewing and assessing the records
£ &*’? KX 2 IR A durL o £ 3L and the results related to the outsourced
H R X )“Jﬁ T2y ASE R activities. He/she should also ensure,
%L”’ ALy ik GMP 2 F 3 35 ¥ R {7 T o 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"f (THE CONTRACT ACCEPTOR )
76 KEF i LS A BRLERFTLFEH AT | 7.6 The Contract Acceptor must be able to
MERL T Bldeg 3R PR x> K E K carry out satisfactorily the work ordered
BN ATES BERE LB EA R o by the Contract Giver such as having
adequate premises, equipment,
knowledge, experience, and competent
personnel.
7.7 X3t ﬁ ATk 2 1 et A& ~ R | 7.7 The Contract Acceptor should ensure that
PRy LRI P Do all products, materials and knowledge
delivered to him/her are suitable for their
intended purpose.
78 % %i—%‘ AEL %i—%‘ 22 A®R 2 FX > |78 The Contract Acceptor should not
FEEEZ ML hiERL (FTHEL LS subcontract to a third party any of the
B o XPFHEERE 2 F ARG work entrusted to him/her under the
TR R R FZ 2 A contract without the Contract Giver’s prior
FERT MR o R ?’-%‘ B evaluation and approval of the
FROL R SRR 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.
79 X3= —“z F L K E R A ;_:E:%EL 7.9  The Contract Acceptor should not make
R FHEVaHLEFL LN ES unauthorised changes, outside the terms of

. @ R,
&r%%ﬁ’% Elm%,.gﬁ

the Contract, which may adversely affect
the quality of the outsourced activities for

the Contract Giver.

83




710 %z= —“‘Ff BB 2L b iEd (¢ 5% %) |7.10 The Contract Acceptor should understand
GEITR - FVER-E 3 ES I that outsourced activities, including
contract analysis, may be subject to
inspection by the competent authorities.
£ % (THE CONTRACT)

711 #% %’-—“Ff B2 —“‘ FREEZE %55 | 711 A contract should be drawn up between
PR ﬁe@ *“i hEE RN F ER R the Contract Giver and the Contract
HARR o 2X° chfjk o Bd &5 48 Acceptor which specifies their respective
M b s fﬁ g R G é s responsibilities and communication
RS IEA BT o & hE R T R processes relating to the outsourced
PR A AP 2 ITIERE B FT activities. Technical aspects of the contract
R T A ATRR e 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.

7112 E5°¢ ki ¥ f P 3Li74 *hE# 2% - | 7.12 The contract should describe clearly
HIEP G FE S e SRR I which party to the contract has
HRAE S s L Rtz responsibility for conducting each step of
B RRM RPR 2 ek E T~ JE the outsourced activity, e.g. knowledge
FA2AZEFEA (e ZRAEY g4 management, technology transfer, supply
PRZ2 k%) chain, subcontracting, quality and

purchasing of materials, testing and
releasing materials, undertaking
production and quality controls (including
in-process controls, sampling and
analysis).

713 47y A hEE 2 ApM K &Y L35 % | 713 All records related to the outsourced
EAMEARE I o Rl CERN L L S activities, e.g. manufacturing, analytical
o2 B4 2 B2 HR S F 7 ¢ and distribution records, and reference
FEMRFERBREDENE BEA S samples, should be kept by, or be available
o a PR Ere RS0 M to, the Contract Giver. Any records
iER s TR EAINE L —‘ﬁ Z_1p B relevant to assessing the quality of a
AR P o 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.
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7.14 The contract should permit the Contract

Giver to audit outsourced activities,
performed by the Contract Acceptor or

their mutually agreed subcontractors.

85




¥~F ¢ e g vt (COMPLAINTS AND PRODUCT RECALL)

& B (PRINCIPLE)
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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.

FieFere (leme ARRF
FRPRp &I EELDFT AR SR
bk d e 8 it BRI i
T O TR ERESAFL Y E LW
REY A T 2 AL 1SRN TR R U
STl ESENCE Y-S Ay, 3
WHER LD ET fERT o § R
WArAp M L F M o St A2 R
oo

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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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 F 81 2 3 (PERSONNEL AND ORGANISATION)

81 Rd SWEEFIREFSH2Z AR L F |81 Appropriately trained and experienced
FILY RS R AL A TR personnel should be responsible for
245 %5 14 B o BAE (¢ 4R T) AT managing complaint and quality defect
¥ hkeiz PR o F i HBEA investigations and for deciding the
AR BB LI ook & measures to be taken to manage any
AR AT (- S potential risk(s) presented by those issues,
PR EP Z AR A R R E including recalls. These persons should be
FE e REFEPAE T PR G MAEF independent of the sales and marketing
w2 TP w TiTE o 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.
82 ¥ R RS RJE 7R - A | 8.2 Sufficient trained personnel and resources

Ztezt o A FGERRGRMNED L
GRS R SR Y
N oS- EUNRED Cy PR TR Rk SR
B2 ik e

should be made available for the handling,
assessment, investigation and review of
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.

87




8.3

By R BB ¢ RS s

RO FERAR ap -

8.3 The use of inter-disciplinary teams should
be considered, including appropriately
trained Quality Management personnel.

8.4

G e e R L
SEFILOERT A L i b &
LR N A R S

B RERGFEDEE I autiE o

8.4 Insituations 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.

B IEBA LY 3TN SR RR R
(PROCEDURES FOR HANDLING AND INVESTIGATING COMPLAINTS
INCLUDING POSSIBLE QUALITY DEFECTS)

85 B3 o AR M IHEY FPFFATE B | 85  There should be written procedures
2 fAds o 1 F ¥ FEpA I LR T describing the actions to be taken upon
MFET AT N A B EDE T RS receipt of a complaint. All complaints
B4R o should be documented and assessed to
establish if they represent a potential
quality defect or other issue.
86 R#HFBlLAFEEY FLR NS T4 KHE | 8.6 Special attention should be given to
Toiady Mo establishing whether a complaint or
suspected quality defect relates to
falsification.
87 d P2 oty ¥ LR AR |87  Asnotall complaints received by a
g Ak e se R dp B B & T A B2 company may represent actual quality
VRS e e R T BELE A defects, complaints which do not indicate a
e IipipY Rerdp MBI A | o potential quality defect should be
S Pl S A CE 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 7 AIFALATIRIFAREMA LE # 5k | 8.8 There should be procedures in place to
EHARAE MR LB G 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 FEFEFANAR RE K ARA MfE |89 When aquality defect investigation is

AT ET AR

initiated, procedures should be in place to
address at least the following:
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The description of the reported
quality defect.

R AL R ] H R [P g
FRELEASRRRERALG H Y
- %KA\ » .1-th ) e S f’%«*ﬁ‘ I

Fron Wi e PARGRT B AR

A e g (4B AR R AR D

A &) 25t e

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.

7R IR R A SR
R Ir R X0 hg kRS
PEo ZREEYF aRTE e

The need to request a sample, or the
return, of the defective product from
the complainant and, where a sample
is provided, the need for an
appropriate evaluation to be carried
out.

iv A A R E R AR R 0 3 iv. The assessment of the risk(s) posed

R e R ) S by the quality defect, based on the
severity and extent of the quality
defect.

Vv B i@alied > ¥ F PR v The decision-making process that is
R TR (Aot A ST to be used concerning the potential
BH s TR e B AR o need for risk-reducing actions to be

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

Vi XwrfeFd L ZRD 5 1 vi  The assessment of the impact that
AERTEMEE TR T any recall action may have on the
RO i B A E HRRE - availability of the medicinal product

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

Vil RS TR T RR R g vii  The internal and external
CI i communications that should be made

in relation to a quality defect and its
investigation.
viii B SR R i A R B o viii  The identification of the potential

root cause(s) of the quality defect.
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The need for appropriate Corrective
and Preventive Actions (CAPAS) to
be identified and implemented for the
issue, and for the assessment of the
effectiveness of those CAPAsS.

# 524K (INVESTIGATION AND D

ECISION-MAKING )

810 *THRFHET w2 FF A7 MOF
A ek & 4R R4S AR o b A
FATTRPZAPM A L2 P TR AR D
AT AR r\?r.%‘ré,ifgqﬁv_,} FElt % %f:
Bl &R TR G EIERA e 2
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8.10 The information reported in relation to
possible quality defects should be recorded,
including all the original details. The
validity and extent of all reported quality
defects 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- =t v 4@ R AR TF S F B | 811 Ifaquality defect is discovered or
oY R A B AR suspected in a batch, consideration should
MTHRAEEB AR URETHEALTS X be given to checking other batches and in
P FHET 7 G BRI some cases other products, in order to
IR B e e B A B determine whether they are also affected. In
%o particular, other batches which may contain

portions of the defective batch or defective
components should be investigated.

812 S F4 Ko A ke FHHiE 2 & W4 adR | 8.12 Quality defect investigations should include
4 rizmH e #E MR iRt MBI E a review of previous quality defect reports
ARE TR HEPFRETE T or any other relevant information for any
REBFMRPE DT R o indication of specific or recurring problems

requiring attention and possibly further
regulatory action.

8.13 & fakfmh AiEARY 2 H 2 {5 #7i% ) | 8.13 The decisions that are made during and

2 AT F PR TR R R AR
Boo 2GR E R FEVIE SRR

& GMP & fenpd i o 22 /A2 B
TR BRI R IR b 'SRARR

AL 3 0 R s LR 2

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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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
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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.

RARFIA T2 FHLBIEHFH
(ROOT CAUSE ANALYSIS AND CORRECTIVE AND PREVENTATIVE

ACTIONS)
816 “ &4k ka AT BT A2R | 8.16 Anappropriate level of root cause analysis
2R R F AT (e B E R AT ST A work should be applied during the
o A R o 4 s B 7 o e investigation of quality defects. In cases
R FE R AT AR o 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.
8.17 st & A L 43RG i 2 54 Kad | 8.17 Where human error is suspected or
BRI B EMHE YT identified as the cause of a quality defect,
Mo UFE A Y Lok WA S ARR B AT K this should be formally justified and care
SR R (B pF) o 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 i b I 42 B~ & 3 2 % ¢ | 8.18 Appropriate CAPAs should be identified
B AR RE R TREZE TG and taken in response to a quality defect.
Pt o The effectiveness of such actions should be
monitored and assessed.
819 Z F AR F T & £ % LA iE @ |8.19 Quality defect records should be reviewed
%o B ETERE S D BTG and trend analyses should be performed
AgF o 47 o regularly for any indication of specific or

recurring problems requiring attention.
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AP RELE VTR 2R GHFKITH
(PRODUCT RECALLS AND OTHER POTENTIAL RISK-REDUCING

ACTIONS)
820 FiiFEmwritE AR {TE®H = b | 820 There should be established written
R AR RED T G ORE T TR procedures, regularly reviewed and updated
oA EPES UL AT when necessary, in order to undertake any
recall activity or implement any other
risk-reducing actions.
8.21 A S Hris o d 3 Ak e JEGE 4 | 8.21 After a product has been placed on the
P2 ERITBMR G F LT YT TR market, any retrieval of it from the
TLo(PH AR G * 2 JEEH P Bow (& distribution network as a result of a quality
Ww )2 AR A WAL ST defect should be regarded and managed as a
2 R RE/HAF o) 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.)
822 wiz v ¥ Jii B3 ¥ Aix o PFigfads o & | 8.22 Recall operations should be capable of
FEFRTVRZEAS T ICITE LA being initiated promptly and at any time. In
FE T 4 Fadit A | Flfeu & A2 & 2 certain cases recall operations may need to
iR KR o be 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 k& F 5 f F v fxeh X | 8.23 The batch/product distribution records

BB P e GH T EERER
2B AT (s by TF
PR e A/ E BE AR N iE % et 27 i

B) e gl PAERFRT RE AP

should 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
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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.

8.25
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8.25

Consideration should be given following
consultation with the concerned Competent
Authorities, as to how far into the
distribution network a recall action should
extend, taking into account the potential
risk to public or 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.)
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8.26

All concerned Competent Authorities
should be informed in advance in cases
where products are intended to be recalled.
For very serious issues (i.e. those with the
potential to 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.

8.27
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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
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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 decision to rework recalled products
should 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.
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8.29

The progress of the recall process should be
recorded until closure and a final report
issued, including a reconciliation between
the delivered and recovered quantities of
the concerned products/batches.

8.30
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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

e 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.

831 &1 FEEFHISTERDR G "f % 4z | 8.31 In addition to recalls, there are other

ORI 4V : S TR W DAL ER S potential risk-reducing actions that may be

ZEFHT LT EERES X LR considered in order to manage the risks

FEMTR YT 75 # Fnz L=t T presented by quality defects. Such actions

MEE oo Bd 2 BB k2 A#H Y may include the issuance of cautionary

Jo » TRk A 455?5;? A e 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)

& B (PRINCIPLE)
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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.

91 A F ~Fx ~EWEE ~2E 42 F 101  Personnel matters, premises, equipment,
SR A B g MY s documentation, production, quality
JeenE g E g AF R YRR AL control, distribution of the medicinal
P2 E IR B? FiEfitedh > 1 products, arrangements for dealing with
HREPEET EEORR 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.

92 pAEPRd 2P LB iEaht B0 |92 Self inspections should be conducted in an
MR ¥ e U3 F e I E Teh independent and detailed way by
W2 T as A3 % o designated competent person(s) from the

company. Independent audits by external
experts may also be useful.

93 “TF pAAPIRS s LR 7 & |93 Allself inspections should be recorded.
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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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v 22 Document map
3 & _ it Section Number General overview
s — 1.Scope Includes additional areas (other
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2.Principle

General principles as applied to
the manufacture of sterile
products.

3.Pharmaceutical

Highlights the specific

Quality System requirements of the PQS when
(PQS) applied to sterile products.
4.Premises General guidance regarding the

specific needs for premises
design and also guidance on the
qualification of premises
including the use of Barrier
Technology.

5.Equipment

General guidance on the design
and operation of equipment.

6.Utilities

Guidance regarding the special
requirements of utilities such as
water, gas and vacuum.

7.Personnel

Guidance on the requirements
for specific training, knowledge
and skills. Also gives guidance
regarding the qualification of
personnel.

8.Production and
specific
technologies

Guidance on the approaches to
be taken regarding aseptic and
terminal sterilization processes.
Guidance on the approaches to
sterilization of products,
equipment and packaging
components. Also guidance on
different technologies such as
lyophilization and
Form-Fill-Seal where specific
requirements apply.

9.Environmental
and process
monitoring

This section differs from
guidance given in section 4 in
that the guidance here applies to
ongoing routine monitoring
regarding the design of systems
and setting of action limits alert
levels and reviewing trend data.
The section also gives guidance
on the requirements of Aseptic
Process Simulations (APS).

10.Quality
control (QC)

Guidance on some of the
specific Quality Control
requirements relating to sterile
products.

11.Glossary

Explanation of specific
terminology.
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The manufacture of sterile products covers a wide
range of sterile product types (active substance,
excipient, primary packaging material and finished
dosage form), packed sizes (single unit to multiple
units), processes (from highly automated systems to
manual processes) and technologies (e.g.
biotechnology, classical small molecule

Wit 2 491y F]g g PR 5 KO8 manufacturing systems and closed systems). This
E O RN ﬁ.r-ﬁ‘ T ?‘r b gL Annex provides general guidance that should be
(QRM) hpl ki i m* X 3iks used in the design and control of facilities,

PR 2 NFE B/BRAS L o equipment, systems and procedures used for the
manufacture of all sterile products applying the
principles of Quality Risk Management (QRM), to
ensure that microbial, particulate and
endotoxin/pyrogen contamination is prevented in
the final product.

QRM % 2 * A2 22 F& ¥ 7 ¢ QRM applies to this document in its entirety and
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will not, normally, be referred to in specific
paragraphs. Where specific limits or frequencies or
ranges are specified, these should be considered as
a minimum requirement. They are stated due to
historical regulatory experience of issues that have
been identified and have impacted the safety of
patients.
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The intent of the Annex is to provide guidance for
the manufacture of sterile products. However, some
of the principles and guidance, such as
contamination control strategy, design of premises,
cleanroom classification, qualification, validation,
monitoring and personnel gowning, may be used to
support the manufacture of other products that are
not intended to be sterile such as certain liquids,
creams, ointments and low bioburden biological
intermediates, but where the control and reduction
of microbial, particulate and endotoxin/pyrogen
contamination is considered important. Where a
manufacturer elects to apply guidance herein to
non-sterile products, the manufacturer should
clearly document which principles have been
applied and acknowledge that compliance with
those principles should be demonstrated.

2. Bl (Principle)
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2.1 The manufacture of sterile products is subject
to special requirements in order to minimize
risks of microbial, particulate and
endotoxin/pyrogen contamination. The
following key areas should be considered:

RS R ER R

Lo B A /N T AR op
T T BESE LR
# (GMP) :hjph & $ie (7454
Fash o % g %y e (B
berld)ie » B 4 % (RABS) - IE
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I.  Facility, equipment and process should
be appropriately designed, qualified
and/or validated and where applicable,
subjected to ongoing verification
according to the relevant sections of the
Good Manufacturing Practices (GMP)
guide. The use of appropriate
technologies (e.g. Restricted Access
Barriers Systems (RABS), isolators,
robotic systems, rapid/alternative
methods and continuous monitoring
systems) should be considered to
increase the protection of the product
from potential extraneous sources of
endotoxin/pyrogen, particulate and
microbial contamination such as
personnel, materials and the surrounding
environment, and assist in the rapid
detection of potential contaminants in
the environment and the product.

ARBEE G eAh T RE SR
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A EARY A o T R
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ii. Personnel should have adequate
qualifications and experience, training
and behaviour with a specific focus on
the principles involved in the protection
of sterile product during the
manufacturing, packaging and

distribution processes.

AAASN G TuEARE TR AR
dEG iy A AR A PR
e A B RGBS
TRIEEHEL o

iii. Processes and monitoring systems for
sterile product manufacture should be
designed, commissioned, qualified,
monitored and regularly reviewed by
personnel with appropriate process,
engineering and microbiological

knowledge.

RALZ & SRR E T LA F 2
BRI RS f RN A F/R
Rk g &g o

Sy

Iv. Raw materials and packaging materials
should be adequately controlled and
tested to ensure that level of bioburden
and endotoxin/pyrogen are suitable for
use.

99




22 A~ %W YUBFEHRER 2.2 Processes, equipment, facilities and
QRM B B g F ? LR S manufacturing activities should be managed in
. 7FL BTz ? IF S W R accordance with QRM principles to provide a
oo B AR aRT o it o proactive means of identifying, scientifically
B R ATRED b RIER A L% evall.latmg and controll.lng potential risks to
o R quality. Where alternative approaches are
AR N S L LA used, these should be supported by
?1: £ QRM i # 30 & 5 53K % K appropriate rationale, risk assessment and
H R ARy R REEE O KE mitigation, and should meet the intent of this
24K m?&:ﬁ" I mf@; Annex.In the first instance, QRM priorities
oo P ITLAEMRIERAE S Y should include appropriate design of the
RS i,&, g\ W EIEY o ;_g,: =HhE facility, equipment and processes, followed by
IR BT A 5 R Jﬁ 3 the implementation of well—fles1.gned
procedures, and finally application of
monitoring systems as the element that
demonstrates that the design and procedures
have been correctly implemented and continue
to perform in line with expectations.
Monitoring or testing alone does not give
assurance of sterility.
23 AR EHIKE (CCS) B 2R F %60 11 2.3 A Contamination Control Strategy (CCS)
Hogeord M E FIBT R T should be implemented across the facility in
(2K A2 B R ek (A2 % ICH Q7) order to define all critical control points and
1eh) 2% % f veld > 1L TR asse.ss the effectiveness of. all the controls
= Fra % 3l e CCS il & oz (des1gn, Procedural, tech.mctcll and
[tk 2 8 T 1 55 A B3 o OCS b organisational) and mc?mtormg méa.sures
employed to manage risks to medicinal
fFied h o i g R T R T AT o product quality and safety. The combined
b CFCA R IRC AL I VP ER g A strategy of the CCS should establish robust
By oad g o TP FERF H - 30 assurance of contamination prevention. The
o drk I m? #] ke BRI TE CCS should be actively reviewed and, where
Flag g "”"Ef W B AT A T BAR appropriate, updated and should drive
Bt s et CCS ¥ 3l > ¥ 0 f continual improvement of the manufacturing
GRAR BT % SLe P enfp T (v o and control methodé. It.s effectiveness shoyld
form part of the periodic management review.
Where existing control systems are in place
and are appropriately managed, these may not
require replacement but should be referenced
in the CCS and the associated interactions
between systems should be understood.
24 FSAFAINE SRR MR A 2.4 Contamination control and steps taken to
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minimize the risk of contamination from
microbial, endotoxin/pyrogen and particle
sources includes a series of interrelated events
and measures. These are typically assessed,
controlled and monitored individually but
their collective effectiveness should be
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considered together.
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2.5 The development of the CCS requires detailed
technical and process knowledge. Potential

sources of contamination are attributable to

microbial and cellular debris (e.g. pyrogen,

endotoxin) as well as particulate (e.g. glass

and other visible and sub-visible particles).

Elements to be considered within a CCS

should include (but are not limited to):

L RE e ARERE Y > e iEARAE

P

= >

design of both the plant and processes
including the associated documentation;

ii. fu5®E 2 &G ii. premises and equipment;
i, magr L iii. personnel;
v, =% %5 iv. utilities;
V. R dl—e 2 RARY E A V. raw material controls — including
in-process controls;
Vi. A 5 F B2 HE vi. product containers and closures;
Vii. RER P A—F vkt ik vii. vendor approval — such as key component
IR EI ﬁ 5 — i or (SUS) suppliers, sterilisation of components and
"R BREEPRIA R R S single use systems (SUS), and critical
service providers;
viil. 2 hER R o 2 BFMET BT viii. management of outsourced activities and
/gggagm? 5 Gldod LR E:]pp.zz» ; availability/transfer of critical information
between parties, e.g. contract sterilisation
services;
ix. WARh 'Gp T iX. process risk management;
X. @ AeFEsT ] X. process validation;
Xi. = Eﬂ%ﬂ AR T AT ; Xi. validation of sterilisation processes;
Xil. qFPHEFEFE LG ~ 2% K% Xii. preventative maintenance — maintaining
AR sk (FEP Rl equipment, utilities and premises (planned
k) FEFAERLG ARG and unplanned maintenance) to a standard
SR that will ensure there is no additional risk
of contamination;
xiii. &2 W& Xiii. cleaning and disinfection;
Xiv. BB ii—s B 0 15 20 Xiv. monitoring systems - including an
FRIZRCERFLER DT F assessment of the feasibility of the
M introduction of scientifically sound,
alternative methods that optimize the
detection of environmental contamination;
XV. JEF 4 —A5 247~ FwB 4 > 9 XV. prevention mechanisms — trend analysis,
R FlFRE R~ B R #ﬁ 5 detailed investigation, root cause
(CAPA) 113 %5 &3 41 2 g determination, corrective and preventive
+ actions (CAPA) and the need for
comprehensive investigational tools;
XVi. R b aE T endE g o XVi. continuous improvement based on
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information derived from the above.

26 CCS BH A A g Fr5 doe > T2 2.6 The CCS should consider all aspects of
GEE S K - ,’}_ij el contamination control with ongoing and
BWESH e HIRGF PR L B periodic review resulting in updates within the
FuwisTr ¥ CCS smizm P58 - pharmaceutical quality system as appropriate.
Changes to the systems in place should be
assessed for any impact on the CCS before
and after implementation.
2.7 W RBEHFE-TF & & IR #F," 2.7 The manufacturer should take all steps and

o R AR LA 2 R KR
it e A B B kG 4 F
For B W B ¥ A ik o

precautions necessary to assure the sterility of
the products manufactured within its facilities.
Sole reliance for sterility or other quality
aspects should not be placed on any terminal
process or finished product test.

3.9 % W?" St (Pharmaceutical Quality System, PQS)

31 2 A& PRI - FAFfeDEER » § 3.1 The manufacture of sterile products is a
_@ Bz 'Lm"p‘:‘ ) 2 # W RFEETA A A T complex activity that requires specific
H 5 fF’-’r o ] @i B3 B PQS ik E A controls and measures to ensure the quality of
12 f?] A s B ME £ YRR products manjlfactured. Accordingly, the
4 ‘%’VS #3)7 *% ? B0 s R F?] manufacturer’s I-DQS sh01.11d encompass e.lnd
N T R on address the specific requirements of sterile
Ay et i 4,&,_& P RRRT R product manufacture and ensure that all
S A Kﬁ‘t 7 GMP iﬁ 31 - activities are effectively controlled so that the
We-FRAARR) 51 D risk of microbial, particulate and
PQS -% ;T'» o & A &R PQS & endotoxin/pyrogen contamination is
e i - minimized in sterile products. In addition to
the PQS requirements detailed in Chapter 1 of
the GMP Guide (Part I — Basic Requirements
for Medicinal Products), the PQS for sterile
product manufacture should also ensure that:
. - BEEINASZ FEY T 2% i. An effective risk management system is
BT k5o g AR KA PG R integrated into all areas of the product life
[ rata. FE Y & *E;] A S ?fr R cycle with the aim to minimize microbial
contamination and to ensure the quality of
sterile products manufactured.

i, fWd s Elldz 2 500 F Arg ii. The manufacturer has sufficient knowledge
2k s Rotol U b - =g g SR A i and expertise in relation to the products
g2 G ez B L o manufactured and the equipment,

engineering and manufacturing methods
employed that have an impact on product
quality.

i, W FEEsw 2 LR A R R e 5N iii. Root cause analysis of procedural, process

EFARA S WARS KK A 2T A R
Flo Ao K R EE g G LE R R
5 (CAPA) -

or equipment failure is performed in such a
way that the risk to product is correctly
identified and understood so that suitable
corrective and preventive actions (CAPA)

are implemented.
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iv. h'&F K CCS vz =2 iv. Risk management is applied in the
Eoouwmu ;L s RS K/!rt (4 development and maintenance of the CCS,
) x ? HEFAR % o b ? il 8 to identify, assess, reduce/eliminate (where
G rrdat HUE ML GE R applicable) and control contamination risks.
SRR G . Risk management should be documented

and should include the rationale for
decisions taken in relation to risk reduction
and acceptance of residual risk.

V. BI¢E B BT R E ‘E‘ﬁ’f % A & V. Senior management should effectively
4 &ix m? kAL o b e rg ELUR=R S oversee the state of control throughout the
BEHFH > TR {PF IR facility and product lifecycle. Risk

AR AT A ?ﬁ i manellgelment Ol:,:C(;IET should.be rev1;t:ved
regularly as part of the on-going quali
Fﬂf \j&‘ﬁ SR A ?ﬁ ? e minageyment, during changge, ingthe eve};lt of
A a significant emerging problem, and during
the periodic product quality review.

Vi. BEFA DA REFE @ﬁ%#ﬁ R vi. iProcesses associated with the finishing,
FEEAE BT A FAE &S BT R storage and transport of sterile products
GG R R BEAEM N FAE ALE should not compromise the sterile product.
FEA SR AR e i Aspe?ts th.at sh(?uld Pe considered i.nch‘lde:

B E M O AL R G contamejr integrity, risks ot" contarnlnat%on
and avoidance of degradation by ensuring
that products are stored and maintained in
accordance with the registered storage
conditions.

Vii. fFERAA&SWRT/RFHARET vii. Persons responsible for the
FErRTEARE RFFEN T A certification/release of sterile products have
*Eg] A enflid 2 Ap B chR 4 5 /?r % appropriate access to manufacturing and
B 6 det B iz g 5@ - quality information and possess adequate

]

#%ﬁéﬁ.%%f‘;ai *Mé&% A m%ilﬁ;_

knowledge and experience in the
manufacture of sterile products and the
associated critical quality attributes. This is
in order to allow such persons to determine
if the sterile products have been
manufactured in accordance with the
registered specifications and approved
process and are of the required quality.

3.2

TF AR AR 0 blAcE FRsR A T
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3.2 All non-conformities, such as sterility test
failures, environmental monitoring excursions
or deviations from established procedures
should be adequately investigated before
certification/release of the batch. The
investigation should determine the potential
impact upon process and product quality and
whether any other processes or batches are
potentially impacted. The reason for including
or excluding a product or batch from the
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scope of the investigation should be clearly
justified and recorded.

4.8 % 3K *% (Premises)

41 sRASPRERERE FEFY 2 4.1 The manufacture of sterile products should be
FoAREMNFEZREFBLRAF 0 { carried out in appropriate cleanrooms, entry to
HEIELARErZFHF 0 ok R g which should be through change rooms that
2 Rp RS hf 0 FET R act as airlocks for personnel and airlocks for

\ [ = =] x R x
» equipment and materials. Cleanrooms and
2% dE i f iR R RS KR
2 Bl P ¥ change rooms should be maintained to an
ﬂ—”‘gﬁg_‘i'g*,{i“fgﬁj*? g
S 24 2 E < L Z_ Y £ ° . : 1
T T ? appropriate cleanliness standard and supplied
1 BZ B % gl ol ) he A . . .
2 ERET P F 6 EEP 0 2 ki with air which has passed through filters of an
R FER  F 435" ?—- LRVACR: %5 appropriate efficiency. Controls and
g o monitoring should be scientifically justified
and should effectively evaluate the state of
environmental conditions of cleanrooms,
airlocks and pass-through hatches.

42 ity s A Ra8EE LEZET R 4.2 The various operations of component
TERBFEFT RGP Y F R EA preparation, product preparation and filling
F % 3 Ta IR %ﬁ#ﬁ i (T 0 TLF kR should be carried out with appropriate
2 A o technical and operational separation measures
™ { VAN

within the cleanroom or facility to prevent
mix up and contamination.
43 @& % A4~ Bk 5o (RABS) & Ff 4.3 Restricted Access Barrier Systems (RABS) or
B WEERAT R 2 BB R T 1solators are beneficial in assuring require
BEE IR A B E R & isol beneficial in assuring required
A BB RN MERRS ERZ i conditions and minimizing microbial
47, 5 A Pl B L o Bt CCS SRR contamination associated with direct human
= (TN R =4
2 o &( A r RABS #[fdt interventions in the critical zone. Their use
3; o ¥ H v E . .
o should be considered in the CCS. Any
% ZERREY T AR N e A .
alternative approaches to the use of RABS or
isolators should be justified.
44 mRAASDOWUE > ®BA e BEEOE 4.4 For the manufacture of sterile products there

‘/‘i' E/T& °

are four grades of cleanroom/zone.

A Bt R R IR AR AT S (blde

AEFTER LHET B EIFR BT
ﬁﬁ% HEEREFLH S - L35
%émﬁﬁéﬁi&%)wﬁﬁ’”ﬁ
BB g o iE > & RABS

RIEHEEE e F 1 T H e §
AR NEP T REY LK
B ALTHE BEERSES KAE
AR E ARR KT R IFEARE £
(Glde > 7 56 AR 2 ii?dL#iﬁf) dl
> ABRTERE

Grade A: The critical zone for high-risk
operations (e.g. aseptic processing line, filling
zone, stopper bowl, open primary packaging
or for making aseptic connections under the
protection of first air). Normally, such
conditions are provided by a localised airflow
protection, such as unidirectional airflow
workstations within RABS or isolators. The
maintenance of unidirectional airflow should
be demonstrated and qualified across the
whole of the grade A area. Direct intervention
(e.g. without the protection of barrier and
glove port technology) into the grade A area
by operators should be minimized by
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premises, equipment, process and procedural
design.
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Grade B: For aseptic preparation and filling,
this is the background cleanroom for grade A
(where it is not an isolator). Air pressure
differences should be continuously monitored.
Cleanrooms of lower grade than grade B can

* A B sanFEzE (20 % 420 : . _
i be considered where isolator technology is
) used (see paragraph 4.20).

C %8 DS ICHEDSBRRTNFEZR Grade C and D: These are cleanrooms used

ﬁ**mﬁﬂﬁwa g e b

SUES T RBEXE 2T IR
B oo b B A S KA
77 o (F MBS i B

for carrying out less critical stages in the
manufacture of aseptically filled sterile
products or as a background for isolators.
They can also be used for the
preparation/filling of terminally sterilised
products. (See section 8 for the specific details
on terminal sterilisation activities).

45 BREZEZMETREP 0 T A B DL 4.5 In cleanrooms and critical zones, all exposed
BT P BB ABA R surfaces should be smooth, impervious and
A BB A R R P o unbroken in order to minimize the shedding or

accumulation of particles or micro-organisms.

46 U Benfp B ﬂf IRAS SR N 4.6 To reduce accumulation of dust and to
E2 RN RS M S TR FI R R R facilitate cleaning there should be no recesses
RAE S REE %%_,. L Rt that are difficult to clean effectively, therefore
2p L A # +om i B T s * prOJ.ectlng ledges, shelves, cupbo.ar-ds and
PR L equipment should be. kept to a ml.mmum.

Doors should be designed to avoid recesses
that cannot be cleaned. Sliding doors may be
undesirable for this reason.

47 FEZ Y 24 mhE 35 B 4.7 Materials used in cleanrooms, both in the
SHEBATSE PR Y PR " RiE construction of the room and for items used
BEER MR SAS H  TTRHER within the room, should be selected to
® g S R e ERTETE Il 4ot it minimize generat'lon'of partlcles.and to permit
Y o tl?e.repeated apphcatl.oTl of cleaning,

disinfectant and sporicidal agents where used.

48 = FHRBXFE DU K H 4.8 Ceilings should be designed and sealed to
TR o prevent contamination from the space above

them.

49 AABFEBABRRZL R YL LR 4.9 Sinks and drains should be prohibited in the
Kk F e AHBEEEY O RARE grade A and grade B areas. In other
-k ﬁ:l PR KR 2 YR 7‘{7 fo s gt cleanrooms, air breaks should be fitted
® . f{ @ £ moeniiE g p oo H OB g between the machine or sink and the drains.

K3k e BB A R R Floor dram.s in lower grade cleanroorrls should
- ‘ e be fitted with traps or water seals designed to
PPt & f’% i 7 PR ARk prevent back flow and should be regularly
cleaned, disinfected and maintained.
410 %K % 2 iyl » 2 @R 3 2 Mat 4.10 The transfer of equipment and materials into
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and out of the cleanrooms and critical zones is
one of the greatest potential sources of
contamination. Any activities with the
potential to compromise the cleanliness of
cleanrooms or the critical zone should be
assessed and if they cannot be eliminated,
appropriate controls should be implemented.
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4.11 The transfer of materials, equipment, and

components into the grade A or B areas should
be carried out via a unidirectional process.
Where possible, items should be sterilised and
passed into these areas through double-ended
sterilisers (e.g. through a double-door
autoclave or depyrogenation oven/tunnel)
sealed into the wall. Where sterilisation upon
transfer of the items is not possible, a
procedure which achieves the same objective
of not introducing contamination should be
validated and implemented, (e.g. using an
effective transfer disinfection process, rapid
transfer systems for isolators or, for gaseous
or liquid materials, a bacteria-retentive filter).
The removal of items from the grade A and B
areas (e.g. materials, waste, environmental
samples) should be carried out via a separate
unidirectional process. If this is not possible,
time-based separation of movement
(incoming/exiting material) by procedure
should be considered and controls applied to
avoid potential contamination of incoming

items.
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4.12 Airlocks should be designed and used to

provide physical separation and to minimize
microbial and particle contamination of the
different areas and should be present for
material and personnel moving between
different grades. Wherever possible, airlocks
used for personnel movement should be
separated from those used for material
movement. Where this is not practical,
time-based separation of movement
(personnel/material) by procedure should be
considered. Airlocks should be flushed
effectively with filtered air to ensure that the
grade of the cleanroom is maintained. The
final stage of the airlock should, in the “at
rest” state, be of the same cleanliness grade

106




158
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(viable and total particle) as the cleanroom
into which it leads. The use of separate change
rooms for entering and leaving the grade B
area is desirable. Where this is not practical,
time-based separation of activities
(ingress/egress) by procedure should be
considered. Where the CCS indicates that the
risk of contamination is high, separate change
rooms for entering and leaving production
areas should be used. Airlocks should be
designed as follows:

CRFHE R R (R RERL
T8 (bl4c 5D 5% 3 C &F 1
FBEFR) o HF o REIEFRE L
RFhy - BRAEEE D FREKE A

i

BEXBAEREDLAFP o

i. Personnel airlocks: Areas of increasing
cleanliness used for entry of personnel
(e.g. from the grade D area to the grade C
area to the grade B area). In general hand
washing facilities should be provided only
in the first stage of the changing room and
not be present in changing rooms directly
accessing the grade B area.

Ry F 82 0 S RPHEE X ii. Material airlocks: used for materials and
# o equipment transfer.
a. P e iEEAmaocd) FFSEIFE | * Only materials and equipment that have been
E R - =g }'gr Pl 2 % included on an approved list and assessed
B ey e 3 B E 4 4 1% 7 during validation of the transfer process, should
ABA B o o %2 A KRB be transferred into the grade A or grade B areas

2R Al B R RS Y
T f R G AP
B enTE p ‘%’K)@E"M;‘iﬁ,a o Hix ol
Bt dx flig 4 o0 CCS » % 2 o8
iém&%?migh%w’j@
¢ ied BT R E PR g )
L S T

via an airlock or pass-through hatches.
Equipment and materials (intended for use in
the grade A area) should be protected when
transiting through the grade B area. Any
unapproved items that require transfer should be
pre-approved as an exception. Appropriate risk
assessment and mitigation measures should be
applied and recorded as per the manufacturer's
CCS and should include a specific disinfection

and monitoring programme approved by quality

assurance.

b. @i BRI 5 N RERSE £ % | e Pass-through hatches should be designed to
IR Bldrd B R RSE RS protect the higher-grade environment, for
FE ok o example by effective flushing with an active

filtered air supply.

C. B laizk s ,?ifjﬂ M % % AL % | Themovement of material or equipment from

lower grade or unclassified area to higher grade
clean areas should be subject to cleaning and
disinfection commensurate with the risk and in
line with the CCS.
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413 H{A B E g4 (R A 4.13 For pass-through hatches and airlocks (for

B> ;l 2% Rl PR o NI AL material and personnel), the entry and exit
A2 BREBOFAE T B r 34 doors should not be opened simultaneously.
Ko i e C &3 D AR i“* S 4 For airlocks leading to the grade A and grade

B areas, an interlocking system should be

i‘ , i@: AR i{ i_ R gﬂ; & used. For airlocks leading to grade C and D
Hoo bR R ARSI DERT areas, a visual and/or audible warning system
EEIHEFMP R R 2R e Aps should be operated as a minimum. Where

a e required to maintain area segregation, a time

delay between the closing and opening of
interlocked doors should be established.

414 By FiEEET > REZTRERLE 4.14 Cleanrooms should be supplied with a filtered
3; ¥ §RB air supply that maintains a positive pressure
EEY SN g S S Rt and/or an airflow relative to the background
RIS 0 A b E Al BRTE E R E environment of a lower grade under all
operational conditions and should flush the

3 #1 10pa <# B SRL - M area effectively. Adjacent rooms of different
i ehif sk ;P‘ Wl HEAL é 7 & grades should have an air pressure difference
ﬁ FEP o blArR L e # fLeh of a minimum of 10 Pascals (guidance value).
S EAas) RS miﬁﬁ F 2w f?] ot Particular attention should be paid to the
o RT R R 53’-75 B i}? l—*—}?& 5 R protection of the critical zone. The
AcuEk o BTV A ¢ FEMEE R G recommendations regarding air supplies and
BA AT g ,}; 3 Frﬁ _;lL B % pressures may need to be modified where it is
Boo #E B R 2w (GlaeFE R necessary to contain certain materials (e.g.
REn) hd A REEHEF 2 @ pathogenic, I-ughl}-/ toxic or rad.loactlve.

] products or live viral or bacterial materials).
VoA H% S o u.%]ij“ﬂf PR 2R F

The modification may include positively or
T B AETE B mﬂi/\zﬁr ’_:y_ip j\/},%l}@j\

PR RE

negatively pressurized airlocks that prevent
FHARB o the hazardous material from contaminating
surrounding areas. Decontamination of
facilities (e.g. the cleanrooms and the heating,
ventilation, and air conditioning (HVAC)
systems) and the treatment of air leaving a
clean area, may be necessary for some
operations. Where containment requires air to
flow into a critical zone, the source of the air
should be from an area of the same or higher

grade.

415 %23 2 R i P\ 7 & ot A AL BT AR 4.15 Airflow patterns within cleanrooms and zones
Y A should be visualised to demonstrate that there
§ is no ingress from lower grade to higher grade
& i iE 3‘5 2 areas and that air does not travel from less
clean areas (such as the floor) or over

ﬁ R E e R EERRE R P
AAESIFEZERE DRE o ok
-

mERT Ee g RIEER Where unidirectional airflow is required,
THUFRRE B EM(SRSE 44 2 419 visualisation studies should be performed to

operators or equipment that may transfer

contamination to the higher-grade areas.
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determine compliance, (see paragraphs 4.4 &
4.19). When filled, closed products are
transferred to an adjacent cleanroom of a
lower grade via a small egress point, airflow
visualization studies should demonstrate that
air does not ingress from the lower grade
cleanrooms to the grade B area. Where air
movement is shown to be a contamination risk
to the clean area or critical zone, corrective
actions, such as design improvement, should
be implemented. Airflow pattern studies
should be performed both at rest and in
operation (e.g. simulating operator
interventions). Video recordings of the airflow
patterns should be retained. The outcome of
the air visualisation studies should be
documented and considered when establishing
the facility's environmental monitoring

programme.

4.16

FERZZRFR /AL e dFF 2
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4.16 Indicators of air pressure differences should
be fitted between cleanrooms and/or between
isolators and their background. Set-points and
the criticality of air pressure differences
should be considered within the CCS. Air
pressure differences identified as critical
should be continuously monitored and
recorded. A warning system should be in place
to instantly indicate and warn operators of any
failure in the air supply or reduction of air
pressure differences (below set limits for those
identified as critical). The warning signal
should not be overridden without assessment
and a procedure should be available to outline
the steps to be taken when a warning signal is
given. Where alarm delays are set, these
should be assessed and justified within the
CCS. Other air pressure differences should be

monitored and recorded at regular intervals.

4.17

R IR LF A B2 B R Y
thenp 2 RS B EE (Glde > LR
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4.17 Facilities should be designed to permit
observation of production activities from
outside the grade A and B areas (e.g. through
the provision of windows or remote cameras
with a full view of the area and processes to
allow observation and supervision without
entry). This requirement should be considered
when designing new facilities or during

refurbishment of existing facilities.
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Barrier Technologies
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4.18

Isolators or RABS, which are different
technologies, and the associated processes,
should be designed to provide protection
through separation of the grade A environment
from the environment of the surrounding
room. The hazards introduced from entry or
removal of items during processing should be
minimized and supported by high capability
transfer technologies or validated systems that
robustly prevent contamination and are
appropriate for the respective technology.

4.19
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The design of the technology and processes
used should ensure appropriate conditions are
maintained in the critical zone to protect the
exposed product during operations.

i FRAEXE

1. Isolators:

a BN EE R P REFR A
BAER S AMERRLIE- 2
TFRE aflgEaer g
T B EFOAS] LR

\!.
(=1

a.  The design of open isolators should
ensure grade A conditions with first air
protection in the critical zone and
unidirectional airflow that sweeps over

and away from exposed products during

4 - .
processing.
b. 3FNIRHEY R BAEF A b. The design of closed isolators should
Bkt o AW ERY HEBD ensure grade A conditions with
AR B Y R e adequate protection for exposed
TP PNIRHPEEE Y - F products during pro-ce-ssinglg. Airﬂow
PR A AR N E e L E may noit be fully unldlre.ctlonal in
o3 53] e 4 b closed isolators where simple
kA0 RS T AR operations are conducted. However, any
BASDT LR G 4ok k2 turbulent airflow should not increase
A # ’FK mE R P RA K risk of contamination of the exposed
P RIBFEREA BiEET Fﬁ‘? product. Where processing lines are
WRBLIS - 25§ %E ¥ included in closed isolators, grade A
T Al EaY 1 5{ B F i conditions should be ensured with first
ERA S L R4 air protection in the critical zone and
unidirectional airflow that sweeps over
and away from exposed products during
processing.
C. fRIFHAYE TRARS S c. Negative pressure isolators should only

éw(m%ﬁ%ﬁ%m)kﬁ@
&ﬁﬂ%ré F o T R B T b
AR IR AT e R

vy

g

X~

be used when containment of the
product is considered essential (e.g.
radiopharmaceutical products) and
specialized risk control measures
should be applied to ensure the critical

zone is not compromised.
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ii. "4~ Bk s (RABS):

ii. RABS:

RABS 38 RBAEE A &iEiZ > A
[ e g L [ H '?'SF R %
F DR R M AR R T
BB DL w F o

The design of RABS should ensure grade A
conditions with unidirectional airflow and
first air protection in the critical zone. A
positive airflow from the critical zone to
the supporting background environment
should be maintained.

4.20 J‘&%ﬁ*‘: % & RABS &% § B8 Brg % 4.20 The background environment for isolators or
Beim A R G E S B o RABS should ensure the risk of transfer of
contamination is minimized.
1L fE3EAR i. Isolators:
a. Bt Fd@g}ﬁ‘. BPa¥ BB - & a. The background environment for open
it h C o ENIGHRER isolators should generally correspond to
R FRT L D B F ﬁ i a minimum of grade C. The background
BAYR G e At > ¥4 CCS for clo.se.d isolators should correspc.)n.d
CREmH LT . to a minimum of grade D Th.e decision
on the background classification should
be based on risk assessment and
justified in the CCS.
b, A¥IE4E e a7 CCS BT h *&3T b. Key considerations when performing

FROLEYRFIERH (L7
AN ) A3 S LA p Bt
AR~ T EHRITT AL Z E?iff?ifj_
BEAFR - £ % 5 R R
A EREE/E 2R f{iff*m
fg_fi\fé’lf g E A 2 T EGEAT
R R AR EEEFARN A
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) G NG WAL G

P p L h
ERD S LERE

CCS ¢ 1&%?‘;&];19 A\;al
=X A

&mg

the risk assessment for the CCS of an
isolator should include (but are not
limited to); the bio-decontamination
programme, the extent of automation,
the impact of glove manipulations that
may potentially compromise ‘first air’
protection of critical process points, the
impact of potential loss of barrier/glove
integrity, transfer mechanisms used and
activities such as set-up or maintenance
that may require the doors to be opened
prior to the final bio-decontamination
of the isolator. Where additional
process risks are identified, a higher
grade of background should be
considered unless appropriately
justified in the CCS.

C. BEFE TN ESE 2R A

de A ke

c. Airflow pattern studies should be

ZF B A RAETT o UEP LG performed at the interfaces of open

ZE Er isolators to demonstrate the absence of
air ingress.
ii. RABS : ii. RABS:

TE& AWF 9 RABS % i The background environment for RABS
LS5 B %X REFTF AR used for aseptic processing, should
A AT P A~ F"* RFEEFE correspond to a minimum of grade B and
airflow  pattern  studies should be

IN ,ﬁﬁrfﬁ’)‘@g#éﬁm%“r}%@o
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performed to demonstrate the absence of
air ingress during interventions, including
door openings if applicable.

421 * 342 ki (HIR4EE 2 RABS)

R P L R g
g e £ E UH SRR L CCS

o

4.21 The materials used for glove systems (for both
isolators and RABS) should be demonstrated
to have appropriate mechanical and chemical
resistance. The frequency of glove
replacement should be defined within the
CCS.

1L fE3EAR

1. Isolators:
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a. For isolators, leak testing of the glove
system should be performed using a
methodology demonstrated to be
suitable for the task and criticality. The
testing should be performed at defined
intervals. Generally glove integrity
testing should be performed at a
minimum frequency of the beginning
and end of each batch or campaign.
Additional glove integrity testing may
be necessary depending on the
validated campaign length. Glove
integrity monitoring should include a
visual inspection associated with each
use and following any manipulation
that may affect the integrity of the
system. For manual aseptic processing
activities where single unit or small
batch sizes are produced, the frequency
of integrity verification may be based
on other criteria, such as the beginning

and end of each manufacturing session.

b. FEALE B i soen B/ 08 F P 2
et TR IRRF o

b. Integrity / leak testing of isolator

systems should be performed at defined

intervals.
1. RABS : 1. RABS:
¥t RABS» * 3> A &R B hE 3 For RABS, gloves used in the grade A area

Tt XPEFRE T dﬂ—uﬁr‘%
AW R TR
BFRAP LT L o ek bR ITHRE
ERETERB PR AFZRBS
%?Fﬁﬁ%%%@ﬁﬁioig@
hEXRYPFEFTPARKRE TR
PR Y e

5
3

should be sterilised before installation and
sterilised or effectively bio-decontaminated
by a validated method prior to each
manufacturing campaign. If exposed to the
background environment during operation,
disinfection using an approved
methodology following each exposure
should be completed. Gloves should be
visually examined with each use, and

integrity testing should be performed at
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periodic intervals.
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4.22 Decontamination methods (cleaning and
bio-decontamination, and where applicable
inactivation for biological materials) should
be appropriately defined and controlled. The
cleaning process prior to the
bio-decontamination step is essential; any
residues that remain may inhibit the
effectiveness of the decontamination process.
Evidence should also be available to
demonstrate that the cleaning and
bio-decontamination agents used do not have
adverse impact on the product produced
within the RABS or isolator.
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i. For isolators
The bio-decontamination process of the
interior should be automated, validated and
controlled within defined cycle parameters
and should include a sporicidal agent in a
suitable form (e.g. gaseous or vaporized
form). Gloves should be appropriately
extended with fingers separated to ensure
contact with the agent. Methods used
(cleaning and sporicidal
bio-decontamination) should render the
interior surfaces and critical zone of the

isolator free from viable microorganisms.

ii. ¥*> RABS
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ii. For RABS
The sporicidal disinfection should include
the routine application of a sporicidal agent
using a method that has been validated and
demonstrated to robustly include all areas
of the interior surfaces and ensure a suitable

environment for aseptic processing.

REFZFEZFRARE

Cleanroom and clean air equipment

qualification
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4.23 Cleanrooms and clean air equipment such as
unidirectional airflow units (UDAFs), RABS
and isolators, used for the manufacture of
sterile products, should be qualified according
to the required characteristics of the
environment. Each manufacturing operation
requires an appropriate environmental
cleanliness level in the operational state in
order to minimize the risk of contamination of
the product or materials being handled.
Appropriate cleanliness levels in the “at rest”
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and “operational” states should be maintained.

A28 REZ 2 FEZF KA KR * & &0 4.24 Cleanrooms and clean air equipment should

15 &8 o3 22 F75%E - FETHRE be qualified using methodology in accordance

(& 3= &) 2 4 (B AL TR B T P with the requirements of Annex 15.

Fi % 4 Cleanroom qualification (including
classification) should be clearly differentiated
from operational environmental monitoring.

A FEZEFEZF RARBEAGTRFE 4.25 Cleanroom and clean air equipment
FEREZFAAPEE R 22 B2 qualification is the overall process of

ﬁﬂ?ﬁmﬁ%ﬁﬁomawm g

HTE L - I o FE R R RE 3'; F

assessing the level of compliance of a
classified cleanroom or clean air equipment
with its intended use. As part of the

R TR 7 A (kSRR AT qualification requirements of Annex 15, the
AR ) qualification of cleanrooms and clean air
equipment should include (where relevant to
the design/operation of the installation):
I %2 i8R ¢ S8R R R R i. installed filter system leakage and integrity
e testing,
o F 7R -k 22 b o ii. airflow tests - volume and velocity,
i, B Z PR iii. air pressure difference test,
iv. F i e iplE2 HE AR iv. airflow direction test and visualisation,
V., AR e S V. microbial airborne and surface
contamination,
vi. B R ERIRGE Vi. temperature measurement test,
Vii. PR R GBI Vii. relative humidity test,
vill. ™ 4R HREE Viil. recovery test,
iX. F i‘ﬁ IR RRR o iX. containment leak test.
FEZEFELFRADKRET 57 Reference for the qualification of the

ISO 14644 % 5 |4&%

cleanrooms and clean air equipment can be
found in the ISO 14644 series of standards.

4.26 /%/* z A &{1%/* _-t_:%;’ e— 'KA"\ ’ {
- RBEEREFEFNFEZFRA D
BcEIER L EHEARRITG L R

N
=

EREBDNDF o M BB IFERR
7 'lﬁguﬁ’%ﬂﬁiﬁ r-rvr-c"?frﬁ}’ 4 T

o dr o A7 do A B Bt iRk (T

,h’
ﬁ-f vom A B AR AR (T Hp R
nE FEAEHE (APS) IR -

4.26 Cleanroom classification is part of the
cleanroom qualification and is a method of
assessing the level of air cleanliness against a
specification for a cleanroom or clean air
equipment by measuring the total particle
concentration. Classification activities should
be scheduled and performed in order to avoid
any impact on process or product quality. For
example, initial classification should be
performed during simulated operations and
reclassification performed during simulated
operations or during aseptic process
simulation (APS).

A27 $125 KL 7 A 5 Rl B E 0 A 40

0.5 % 5 um chpick it dic o 2R iR

4.27 For cleanroom classification, the total of
particles equal to or greater than 0.5 and 5 um
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pE 1l P RETOVERFFLEFLZE & should be measured. This measurement
Hokgends iy ? B (7 should be performed both at rest and in
simulated operations in accordance with the
limits specified in Table 1.
2 1% 30055 X FHIMPEER Table 1: Maximum permitted total particle
i\i/[n?i)ilsm;'l(:? total Maximum  limits
F &3 N g >3 0w g% article for total particle
£ 43005 pmp | &4 %5 pmk e |||Grad P ; > 5 pm/m?
| B2 ik ded | 8ok dead || o | 205um/m
Bt LR + g at in at
& - . - . . in operation
" #1 o8 ) # 1 B A rest |operation rest
Not specified| Not specified
Al 3520 | 3520 20 2@ | xp @ A | 3520 ] 3920 (a) @)
Not specified
B 3520 352 000 AR i(a) 2930 B 3520 | 352000 ?a) 2930
c 352000 |3 520 000 2930 29300 C |352000 |3 520000 2930 29 300
R AIFLiTR TS AL Not Not
3520 000 29 300 D 3520000 predeter- 29300 |predetermined
(b) (b) ) )
mined (b)

(@)

(b)

#h CCS R ERE SuET il R

¢ 4
0

Sum fgk o
D :

Uit o g FUBTI

(i * pF) £ =

T

s 2 P ¥ #cdy

A EFIUE o

(b)

concentration for classification

(@) Classification including Spm particles may be

considered where indicated by the CCS or

historical trends.

For grade D, in operation limits are not

predetermined. The manufacturer should

establish in operation limits based on a risk

assessment and routine data where applicable.

4.28 $57%i% %

B0 A2
B oo ¥ a R
HiL A %% B
ZEE P
3

o

’ ul]vlzr'/uiﬂ Q‘hi
2 o Mawirg

B R E)
IR T F&gﬁf%ﬂﬁi&
B E i pr
Bd 2 it mf T

R g R B el AR 3R TF e

4,28 For classification of the cleanroom, the

minimum number of sampling locations and

their positioning can be found in ISO 14644

Part 1. For the aseptic processing area and the

background environment (the grade A and

grade B areas, respectively), additional sample

locations should be considered and all critical

processing areas such as the point of fill and

container closure feeder bowls should be

El R evaluated. Critical processing locations should
be determined by documented risk assessment
and knowledge of the process and operations
to be performed in the area.

429 FEZABRBAEFRE DR RT 4.29 Cleanroom classification should be carried out

in the “at rest” and “in operation” states.

BRGNS R
Fe D IRl ¥ ETeh
HVAC 2 & i3 # ¢ A TE K
RAEH F PR AR A FP D
'Tﬁ o

i. The definition of “at rest” state is the

condition whereby the installation of all

the utilities is complete including any
functioning HVAC, with the main

manufacturing equipment installed as
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specified but not operating and without
personnel present in the room.

i “BAER RO E R IFER L K ii. The definition of “in operation” state is
% s HVAC 5 So 2308 (7 ~ % & the condition where the installation of the
S TAR EY P R i cleanroom is complete, the HVAC system
TR Bt A B TR fully operational, equipment installed and
e A LB i s functioning in the manufacturer’s defined

AU =gl A . . :
operating mode with the maximum
number of personnel present performing
or simulating routine operational work.

MG =+ 3 T2 FRGFFE LD iii. The total particle limits given in Table 1
st “,f PHPRFE D A1 ¢ epiTeE A above for the “at rest” state should be
4 4'_;1{{;;3_35\1 ,"g_ o “.;%_ % »Hp ¥ (#ﬂ 5l achieved after a “clean up” period on
L é@‘?_ VDS SR completion of operations and line
B iekie (PR ¢ SRR L kAL cle'flranc.:e/clear.nng activities. The "clean
S ir L R L E] © B uP period (guidance Value. of less ‘fhan 20

) - / minutes) should be determined during the

i qualification of the rooms, documented
and adhered to in procedures to reinstate a
qualified state of cleanliness if disrupted
during operation.

A30 H o § it d ek # B A %E TS 4.30 The speed of air supplied by unidirectional
20 PEREN o SR BERE DR o airflow systems should be clearly justified in
BoiE BT K BIRE RAE S UL the qualification protocol including the

ERCRS R I R S E T 2 location for ai.r speed measurement. A.ir speed
2 B g R (Glhe B2 BB should be designed, @easurgd fmd r.namta%ned

to ensure that appropriate unidirectional air
AR TR R R RR R R ) ¢ movement provides protection of the product
m2E CCS ¥ 3 #28 &P » H o § 0 &

T,,_
rf*ﬁé&P-o36 0.54 m/s

#l (dp 3! é) NEESER ¥
s h ik R R AP o

‘°-$/n‘=;fﬁ-‘

and open components at the working position
(e.g. where high-risk operations occur and
where product and/or components are
exposed). Unidirectional airflow systems
should provide a homogeneous air speed in a
range of 0.36 — 0.54 m/s (guidance value) at
the working position, unless otherwise
scientifically justified in the CCS. Airflow
visualization studies should correlate with the
air speed measurement.

431
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‘R -

A P AR TS IRERR
TR o B R AT 2
Lk G EE R S B A
AT R R R R T e

AR RS L F B
BB A P54k A )
o 2o BRBER/E IFFLEHB LTI A
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4.31 The microbial contamination level of the
cleanrooms should be determined as part of
the cleanroom qualification. The number of
sampling locations should be based on a
documented risk assessment and the results
obtained from room classification, air
visualization studies and knowledge of the
process and operations to be performed in the

area. The maximum limits for microbial
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contamination during qualification for each
grade are given in Table 2. Qualification
should include both “at rest” and “in
operation” states.

o 2 HRBEBDF RS FFMASELAER

Table 2: Maximum  permitted microbial
contamination level during qualification

TFHE A }f; bl Ralichetes Settle plates | Contact plates
% | : (Z/& 9 | (& 55 Air sample |(diameter 90| (diameter 55
CFU/m3 mm) CFU/4 mm) Grade 3 |mm) CFU/4
1 @ |CFUB %= CFU/m mm)
5 hours (® | CFU/plate
A &4k
- A No growth
B 10 5 5
C 100 50 25 B 10 5 5
D 200 100 50 C 100 50 25
D 200 100 50

@ EHR A ok TR EBD bh s

4 R ETE{H - RBFRFRBAYRAE

,p;i PR R TR gj—yi%%%a@p}; °

() Settle plates should be exposed for the duration
of operations and changed as required after a
maximum of 4 hours. Exposure time should be
based on recovery studies and should not allow
desiccation of the media used.

?'j_—_ 1 : %\ t’ f—l—‘li:]‘*}) i& ‘?‘: ]IJ '>| mMTJF = / _;}glg
B N ERBETF AR ORS o Aok
Ak H TN A iz - fE ik AR
POFR R MR ER R

2 ERRE AR s

-

Note 1: All methods indicated for a specific grade
in the table should be used for qualifying
the area of that specific grade. If one of
the methods tabulated is not used, or
alternative methods are used, the
approach taken should be appropriately
justified.

2R Y CFU iT5 "WTE
oo dodk @ % A Jp e FrendipEs A
et CFU e AR E % > plEd
RO H R R f g
B A ehfm T eH & CFU Ap B
E31§ °

Note 2: Limits are applied using CFU throughout
the document. If different or new
technologies are used that present results
in a manner different from CFU, the
manufacturer should scientifically justify
the limits applied and where possible
correlate them to CFU.

EIIER AR F AR BHT A 6 U H
Ee i 2 ig;}ﬁav_mulfl_ \

f

Note 3: For the qualification of personnel
gowning, the limits given for contact

plates and glove prints in Table 6 should
apply.

Note 4: Sampling methods should not pose a risk
of contamination to the manufacturing

operations.

A2 FEFZEFELF ARG DL RFRER
R THEFT L HRFI RS
FHUTRE S

4.32 The requalification of cleanrooms and clean
air equipment should be carried out
periodically following defined procedures.
The requalification should include at a

minimum the following:

i EEE AR (BACRIER )

i. cleanroom classification (total particle

concentration),
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il B i B BRIE ii. integrity test of final filters,

. k £R£ iii. airflow volume measurement,

iv. 53 BRI GEEIR iv. verification of air pressure difference

between rooms, and

V. R oiE PR V. air velocity test
(%> B~C 2 D % ki ip (Note: For grade B, C and D the air
FERpL G ERET > B R velocity test should be performed
CCS eh— 2R o e £ » 430 B 2 H » according to a risk assessment documented
*’F R (Glde o E I s as part of the CCS. However, it is required

FPF 2 A% % RABS e
%E‘*) bEPEAET & o N E
/—-_%{ ‘?’ {q ‘/H"“ E‘r’& SF ’ ),"%I'( w ’f; 'H:.‘/E fz

SRR R E R o

for filling zones supplied with
unidirectional airflow (e.g. when filling
terminally sterilised products or
background to grade A and RABS). For
grades with non-unidirectional airflow, a
measurement of recovery testing should
replace velocity testing).

A%%2 Boairlahmadbh LT mFiEs:
6 " o

The maximum time interval for requalification of
grade A & B areas, is 6 months.

CuruREDAFLHZAENIEBEFFFE S 12
B oo

The maximum time interval for requalification of

grade C & D areas, is 12 months.

b Br A PERTOEF ARG KD F Appropriate requalification consisting of at least the
25 f(# R AE o N ARTRF ‘e_yq%”’ above tests should also be carried out following
AP ) BREFT OV $ completion of remedial action implemented to
PR LG B TR PR rectif?y- an out of compliance equ.ipment or fa.cility
%1 ? T R L S ey % bl ¢ condition or after char?ges to equl}')me.nt, facility or
. b sn o e processes as appropriate. The significance of a
FRAITTAT R G change should be determined through the change
management process. Examples of changes to be
considered include but are not limited to the
following:
L F T e REEY EH o i. interruption of air movement which affects the
operation of the installation,
. =% & 3 a3kt ¢ HVAC & suendk ii.  ii. change in the design of the cleanroom or of
T3k T_%-¥c o the operational setting parameters of the
HVAC system,
i, L@ REE (4o #H 5 lii. special maintenance which affects the
HERE) o operation of the installation (e.g. change of
final filters).
- Disinfection
AR FEZ WA FLER - BREI » 42 4.33 The disinfection of cleanrooms is particularly

BB RFRAFHRE NS o 2R3
P BFEALEAFHENIL LG T
Ao R FAR G ond g A Al A
F oo - gm0 i) & A 2
Fie# 238 iR e s g * v

EY

7 /{

important. They should be cleaned and
disinfected thoroughly in accordance with a
written programme. For disinfection to be
effective, prior cleaning to remove surface
contamination should be performed. Cleaning
programmes should effectively remove
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= o

R EF i F e PR
IR o T EF TR R
3 25 fT’)a Pt R F 1:‘_55]- 73] rﬂé@
v ( mle M A PR w R )&

S

disinfectant residues. More than one type of
disinfecting agent should be employed to
ensure that where they have different modes
of action, their combined usage is effective
against bacteria and fungi. Disinfection should

ER R UE D ) o .
include the periodic use of a sporicidal agent.
Monitoring should be undertaken regularly in
order to assess the effectiveness of the
disinfection programme and to detect changes
in types of microbial flora (e.g. organisms
resistant to the disinfection regime currently
in use).

434 ) ERRY @ FEPT o FEPHT § FE P 4.34 The disinfection process should be validated.
S BV = SN A A e AL Validation studies should demonstrate the
SURSELE I %\ s mﬁ‘} (P L£12h suitability and effectiveness of disinfectants in

SrRLE R R B A R % e arg Lo

the specific manner in which they are used
and on the type of surface material, or
representative material if justified, and should
support the in-use expiry periods of prepared
solutions.

435A %% B L‘&»?\:f)‘ g # m/}’ ’?‘—f’

Al b

/F‘}’?
b it % LA Fehe &R CCS ik
T C %2 D &FEP YOI H
#?gbﬁ_‘ﬁq\mmmo'&r%/ﬂ | 2 F
FaAD & F A& RAFR/ AR R
B A N T TR T R
2PA G o FRREFG AT AT RS

MEBY (T AV FafFRTEFR

4.35 Disinfectants and detergents used in grade A
and grade B areas should be sterile prior to
use. Disinfectants used in grade C and D may
also be required to be sterile where
determined in the CCS. Where the
disinfectants and detergents are diluted /
prepared by the sterile product manufacturer,
this should be done in a manner to prevent

contamination and they should be monitored

Eﬁ) IR G AR AP BT o Ao for microbial contamination. Dilutions should
@D BT ) F AR # o be kept in previously cleaned containers (and

SR T $ e )@ BEkws o TR sterilized where applicable) and should only

LA BPEN G L BRP E AL o be stored for the defined period. If the
disinfectants and detergents are supplied
“ready-made” then results from certificates of
analysis or conformance can be accepted
subject to successful completion of the
appropriate vendor qualification.

436 FHFEZZAPM Ao & WM E S F AP 4.36 Where fumigation or vapour disinfection (e.g.
A (bl4og tpiEF 43 ) ):‘l% R Vapour-phase Hydrogen Peroxide) of
FOFEAE PR R A 8Tk Behd ok cleanrooms and associated surfaces are used,
Moo the effectiveness of any fumigation agent and

dispersion system should be understood and
validated.

3k % (Equipment)

Slﬁﬁwﬂﬁafm%ﬁﬁ@im(m%

5.1 A written, detailed description of the

equipment design should be available
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ARRARE RE REART )2k

(including process and instrumentation

Ao dnBevE S E - INL TR L AT e diagrams as appropriate). This should form
part of the initial qualification package and be
kept up to date.

52 X HF AT RETRRBARFAHIrc@ 5.2 Equipment monitoring requirements should be
—“f % j‘\#ﬁ,ﬁ;” PGt T ABRERS MR defined in “user requirements specifications”
o ARl AR R % # o gy FE R during early stages of development, and
L H AR A H MAEAEA iy K conﬁrmed dlllring qualiﬁc;tiolrll. l1:rocess and

oD e . equipment alarm events should be

WerpEiom g (Mot FREZTE 8)e ajanZ)wledged and evaluated for trends. The
frequency at which alarms are assessed should
be based on their criticality (with critical
alarms reviewed immediately).

53 k# ~peit 2 LERMBZ KT EL K 5.3 As far as practicable, equipment, fittings and
BEVR#EITE s RQERLZ BTN services should be designed and installed so
AFEERANT ot RERELF A that operations, maintenance, and repairs can
EE RPN T A AR T A be performed outside the cleanroom. If
AR Rl WERE/A R ?]'H— g maintenance has to be pc.arformed in the
B R BT e T cleanr?om, and the requllred standards of

f ' A cleanliness and/or asepsis cannot be

Kﬂ;‘l}fﬂ LA REN T TERE ~ FILP AR maintained, then precautions such as

feeha T35 3 2 M RARAE X - & restricting access to the work area to specified

s RIS E I F 2 RBRER - personnel, generation of clearly defined work

h2n % % 2 ﬁ JI:]( s RV xS e protocols and maintenance procedures should

IS L 2 o be considered. Additional cleaning,
disinfection and environmental monitoring
should also be considered. If sterilisation of
equipment is required, it should be carried out,
wherever possible, after complete reassembly.

5.4 GikALR igrrrt o @ B dy 5.4 The cleaning process should be validated to be

able to:

i. ‘}Fi “ﬁi ERRE S S ) F W ey A i. remove any residue or debris that would

43 JIR BRI ARR o detrimentally impact the effectiveness of
the disinfecting agent used,
il. ’&_/ FERAEPZFAVERR AN ii. minimize chemical, microbial and
it 8 jird fe % ,{ﬂg(—}ﬂ i A particulate contamination of the product
during the process and prior to
disinfection.

55 fa Ffr B2 FEREA &S 5.5 For aseptic processes, direct and indirect
e «'Igrs BB 7R ‘;F’] o I EREMA ST NE product contact parts should be sterilised.

(4 g\#] 4 A S E R Gldr LA Direct product contact parts are those that the

BR e FRENASEELT 24N product passes through, such as filling needles

BT R aAE R ﬁ% 25 3249 or p'umps. Indirect product contact parts are

cgen . HE ?ﬁ’]ﬂf_ﬂ KR A S ﬁ—"] equipment parts that do -not contact th?

' ' product, but may come into contact with other

MIMER (b4 BEEF2e i sterilised surfaces, the sterility of which is

A RFEER RS critical to the overall product sterility (e.g.
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sterilised items such as stopper bowls and
guides, and sterilised components).

56 *TF KA R FH T F L E(e 5.6 All equipment such as sterilisers, air handling
iR %Kk gu?rs yi ;3@55; EAR systems (including air filtration) and water
PRI S VR Lt %( o M IRA R systems should be subject to qualification,
Xk T TR monitoring and planned maintenance. Upon

completion of maintenance, their return to use
should be approved.

57 HASEFAEIMER #2733 5.7 Where unplanned maintenance of equipment
A ERER o B A SR AR L critical to the sterility of the product is to be
PR TG TS ek o carried out, an assessment of the potential

impact to the sterility of the product should be
performed and recorded.

5.8 ﬁia?l EFFFFELEA A KN B HF 5.8 A conveyor belt should not pass through a
BRETFFERLTERTSRER/ partition between a grade A or B area and a
PR xﬁ; 23y %] EA A R Eg R processing area of lower air cleanliness,

1 (Blde D RS FERE Y ) e unless the belt itself is continually sterilised
(e.g. in a sterilising tunnel).
59 gk i ® g ﬁt BB ERE 5.9 Particle counters, including sampling tubing,
g oz 89 L5 Y e @1 e should be qualified. The manufacturer’s
Tk eELF o Kf g @y s EpH 'Ef recommended specifications should be
IR RN R 1 2 E D REER considered for tube dial.neter and bend radii.
LW e i L EBe ? i Tube 1engt¥1 sh.ould typically be no longer than
g s R 5 R A o F o Im unless justified and the number of bends
AT MAT I FETHRER S & " should be minimized. Portable particle
Foom ok ST o R X aE R counters with a short length of sample tubing
(isokinetic sample heads ) o o 1% & 14 i should be used for classification purposes.
TR LRI TN ATMEERE o Isokinetic sampling heads should be used in
FEWHR AL G Ao unidirectional airflow systems. They should
be oriented appropriately and positioned as
close as possible to the critical location to
ensure that samples are representative.

6.2 #* X % (Utilities)

6.1 =% % sH 'g &) e ?‘r 2 AR R ke 6.1 The nature and extent of controls applied to
F A R 1 e g ) s ?‘r b AR AL o utility systems should be commensurate with
H 8 _gg BEd bR AET 0 T the risk to product quality associated with the
i fe s CCS the 204 o utility. The impact should be determined via a

risk assessment and documented as part of the
CCS.

6.2 — B KRFE G RF RGO R 4oT 6.2 In general, higher risk utilities are those that:

L EREBENA S0 ® K35 0 bl4ot 3T I. directly contact product e.g. water for
GRS R B R aVR AR ‘;F?] g 482 washing and rinsing, gases and steam for
e sterilisation,

. BB #a 2 R engie il 4 Ii. contact materials that will ultimately become
part of the product,
i, o €2 4 4558 "}?, ) iii. contact surfaces that come into contact with
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the product,

iv. 27 i EFEE r‘%‘};}f ° IV. otherwise directly impact the product.

6.3 o WAF KT S X K S BREE T 6.3 Utilities should be designed, installed,

W Z T OPIRAE R F KNk SLdoIR Hp qualified, operated, maintained and monitored
FE o in a manner to ensure that the utility system
functions as expected.

6.4 B h'e® XA LEE MBS (4 6.4 Results for critical parameters and critical
Y e skl N M R A A AW LR 3 quality attributes of high risk utilities should
AN I S A be subject to regular trend analysis to ensure

that system capabilities remain appropriate.

6.5 =% %k Meh® E R sl itk ueh 6.5 Records of utility system installation should
BRAeFHPN S UEGT MR be maintained throughout the system’s
FPHILGRE T LR EAHE ‘;Fi ¥ z life-cycle. Such records should include current
G WK ERFME T drawings.and schel.nati.c diagrams,

. construction material lists and system
g specifications. Typically, important
information includes attributes such as:
LEgine R ~EEEER i. pipeline flow direction, slopes, diameter
and length,
L H 2 BanimE A il. tank and vessel details,
i, R~ Bg® ~#ky ~HFHREE R iii. valves, filters, drains, sampling and user
* gl points,

66 FAM~FEEHE 0% AFA IR 6.6 Pipes, ducts and other utilities should not be
FEZRY o Ark A VHEL MEZTER present in cleanrooms. If unavoidable, then
FHFAS WE A BB T E R they should be installed so that they do not
A TR Y ? ey R w4 create reces§es, unsefiled openings and
Loy surfaces which are difficult to clean.

W eI FE /ﬂ F+ ° . .
Installation should allow cleaning and
disinfection of outer surface of the pipes.

ks Water systems

6.7 ‘KAEJIZE % 2 ﬁ%l WA BER 2 6.7 Water treatment plant and distribution systems
B XA REEFRE TR AR should be designed, constructed, installed,
TGV Y i R A At ) }’ i ¥ commissioned, qualified, monitored and

ST RK R o Rk By 0 AR
RSN F RN NS JE-Y R

B E D i (Glde AR G i R
”‘mi#kﬁiﬁ%p?)‘&r%i” &
FERE M BFNALHEEFTET PR
2aEmAg o TAWARER £
B 2L iR o

maintained to prevent microbiological
contamination and to ensure a reliable source
of water of an appropriate quality. Measures
should be taken to minimize the risk of
presence of particulates, microbial
contamination/proliferation and
endotoxin/pyrogen (e.g. sloping of piping to
provide complete drainage and the avoidance
of dead legs). Where filters are included in the
system, special attention should be given to
their monitoring and maintenance. Water
produced should comply with the current
monograph of the relevant Pharmacopeia.
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6.8 -k i AL ERE R KL 1A
NTE RS SR X RIS W

LTI RIFERTREL

e T8

6.8 Water systems should be qualified and
validated to maintain the appropriate levels of
physical, chemical and microbial control,
taking the effect of seasonal variation into

account.
6.9 ﬁ_ﬁ%*] K u? PR R ﬁ“ I 6.9 Water flow should remain turbulent through
FER L R E A A the pipes in water distribution systems to
b Y o S kT E AT TR T 2P minimize the risk of microbial adhesion, and
T pl o subsequent biofilm formation. The flow rate
should be established during qualification and
be routinely monitored.
6.10 ;2 &+ * -k (WFI) J& ¢ * & & %k E A2 6.10 Water for injections (WFI) should be
vy Rk 4 Ao T A B4k produced from water meeting specifications

B d] int N 2 %?*"f(i”' de i 70

°oC 11 Lr LVLI%) o WFI ﬁ%ﬁ—@i“%é
E R A RLR I E A S e

P FEHR G P B R
2 3+ (EDD)~ RiEpe 7 X &Bim °

that have been defined during the qualification
process, stored and distributed in a manner
which minimizes the risk of microbial growth
(e.g. by constant circulation at a temperature
above 70°C). WFI should be produced by
distillation or by a purification process that is
equivalent to distillation. This may include
reverse osmosis coupled with other
appropriate techniques such as
electrodeionization (EDI), ultrafiltration or

nanofiltration.

6.11 WFI &5+ pe i gr KL ‘“’T?]/%’é{’ i &
/ﬁﬁﬁ’@/ﬁﬁl}@ 5\1—54;&’5‘:"2
£ %737’1 e % IQ/?JH‘%_@,)%PP_ %f}_’;

1 f

Moo AR PE 146 (bl )
IL—@/}%W'—T}%\' wR o

6.11 Where WFI storage tanks are equipped with
hydrophobic bacteria retentive vent filters, the
filters should not be a source of contamination
and the integrity of the filter tested before
installation and after use. Controls should be
in place to prevent condensation formation on
the filter (e.g. by heating).

6.12 5 B S A P A R g o ok A
FlCoF a2 BRI O
2T X P FAAR DT E R RS
HATH % o I F Bk kR
F 180 B T E A TR R/ P R
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6.12 To minimize the risk of biofilm formation,
sterilisation, disinfection or regeneration of
water systems should be carried out according
to a predetermined schedule and as a remedial
action following out-of-limit or specification
results. Disinfection of a water system with
chemicals should be followed by a validated
rinsing/flushing procedure. Water should be
tested after disinfection/regeneration.
Chemical testing results should be approved
before the water system is returned to use and
microbiological/endotoxin results verified to
be within specification and approved before
batches manufactured using water from the
system are considered for certification/release.

6.13 B3 7 W FF vk kAL F 2 fed 4o

6.13 Regular ongoing chemical and microbial
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monitoring of water systems should be
performed to ensure that the water continues
to meet compendial expectations. Alert levels
should be based on the initial qualification
data and thereafter periodically reassessed on
data obtained during subsequent
re-qualifications, routine monitoring, and
investigations. Review of ongoing monitoring
data should be carried out to identify any
adverse trend in system performance.
Sampling programmes should reflect the
requirements of the CCS and should include
all outlets and points of use, at a specified
interval, to ensure that representative water
samples are obtained for analysis on a regular
basis. Sample plans should be based on the
qualification data, should consider the
potential worst case sampling locations and
should ensure that at least one representative
sample is included every day of the water that

is used for manufacturing processes.
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6.14 Alert level excursions should be documented
and reviewed, and include an investigation to
determine whether the excursion is a single
(isolated) event or if results are indicative of
an adverse trend or system deterioration. Each
action limit excursion should be investigated
to determine the probable root causes and any
potential impact on the quality of products and
manufacturing processes as a result of the use

of the water.
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6.15 WFI systems should include continuous
monitoring systems such as Total Organic
Carbon (TOC) and conductivity, as these may
give a better indication of overall system
performance than discrete sampling. Sensor
locations should be based on risk.
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Steam used as a direct sterilising agent
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6.16 Feed water to a pure steam (clean steam)
generator should be appropriately purified.
Pure steam generators should be designed,
qualified and operated in a manner to ensure
that the quality of steam produced meets
defined chemical and endotoxin levels.
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6.17 Steam used as a direct sterilising agent should
be of suitable quality and should not contain
additives at a level which could cause
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contamination of product or equipment. For a
generator supplying pure steam used for the
direct sterilisation of materials or
product-contact surfaces (e.g. porous /
hard-good autoclave loads), steam condensate
should meet the current monograph for WFI
of the relevant Pharmacopeia (microbial
testing is not mandatory for steam
condensate). A suitable sampling schedule
should be in place to ensure that
representative pure steam is obtained for
analysis on a regular basis. Other aspects of
the quality of pure steam used for sterilisation
should be assessed periodically against
validated parameters. These parameters
should include the following (unless otherwise
justified): non-condensable gases, dryness
value (dryness fraction) and superheat.

Fwsgy s

Gases and vacuum systems
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6.18 Gases that come in direct contact with the
product/primary container surfaces should be
of appropriate chemical, particulate and
microbial quality. All relevant parameters,
including oil and water content, should be
specified, taking into account the use and type
of the gas, the design of the gas generation
system and, where applicable, comply with
the current monograph of the relevant
Pharmacopeia or the product quality
requirement.
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6.19 Gases used in aseptic processes should be
filtered through a sterilising grade filter (with
a nominal pore size of a maximum of 0.22
um) at the point of use. Where the filter is
used on a batch basis (e.g. for filtration of gas
used for overlay of aseptically filled products)
or as product vessel vent filter, then the filter
should be integrity tested and the results
reviewed as part of the batch
certification/release process. Any transfer
pipework or tubing that is located after the

T F M A TR final sterilising grade filter should be
sterilised. When gases are used in the process,
microbial monitoring of the gas should be
performed periodically at the point of use.

6.20 F E 7 B4 Liaw A S B 6.20 Where backflow from vacuum or pressure

systems poses a potential risk to the product,
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there should be mechanism(s) to prevent
backflow when the vacuum or pressure
system is shut off.
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Heating and cooling and hydraulic systems
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6.21 Major items of equipment associated with
hydraulic, heating and cooling systems
should, where possible, be located outside the
filling room. There should be appropriate
controls to contain any spillage and/or cross
contamination associated with the system
fluids.

6.22
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6.22 Any leaks from these systems that would
present a risk to the product should be
detectable (e.g. an indication system for

leakage).

7 ¥ L % (Personnel)

71 W R g FA SRS 2 R ER 7.1 The manufacturer should ensure that there are
TR AR o E OE RS ﬁ sufficient appropriate personnel, suitably
Zomsh o E LA TR AR hiE e qualified, trained and experienced in the
B Al R AR A i manufacture and testing of sterile products,

5 T f?] A =60 GMP - and any of the specific manufacturing
technologies used in the site’s manufacturing
operations, to ensure compliance with GMP
applicable to the manufacture and handling of
sterile products.

72 BEF g2 "A A7 FEZ -k 7.2 Only the minimum number of personnel
LA dnBhZEE APS S E® Y T required should be present in cleanrooms. The
Bk Y BRI E TR AR hEok B maximum number of operators in cleanrooms
DR T B%]— T shou'ld be deteltmlnedi d.o.cumented a.n(.i.

considered during activities such as initial
qualification and APS, so as not to
compromise sterility assurance.

73 T3 AR 0 FAERIEFFF - BB ER 7.3 All personnel including those performing
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cleaning, maintenance, monitoring and those
that access cleanrooms should receive regular
training, gowning qualification and
assessment in disciplines relevant to the
correct manufacture of sterile products. This
training should include the basic elements of
microbiology and hygiene, with a specific
focus on cleanroom practices, contamination
control, aseptic techniques and the protection
of sterile products (for those operators
entering the grade B cleanrooms and/or
intervening into grade A) and the potential
safety implications to the patient if the product
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is not sterile. The level of training should be
based on the criticality of the function and

area in which the personnel are working.

74 &> Az Ba®iFdt i BEL AR 7.4 The personnel accessing grade A and B areas
I *%2 & *]ﬁ 7R o & ‘p;—]‘ g * 45 should be trained for aseptic gowning and
ml% LEa et SRR AR ¥ 3OV EE R aseptic behaviours. Compliance with aseptic
WAL TR T R 45 P ARE At gowning procedures should be confirmed by
S (B TR R 0 ¢ et 2 assessment and per10f11c reassessme.nt at least
E g AR 2NE ST (6 %A annually, and should involve both visual and
i ;}F] " 9302 (o §/330) microbial assessment (using monitoring
oo R g 2 A é” 930 B)- & locations such as gloved fingers, forearms,
Frr e WiF 2RI S chest and hood (facemask / forehead). See
APS zZ_if ¥ &4 ﬁ VAR R paragraph 9.30 for the expected limits). The

AR EFR “ﬁjﬁg itemm A %32 B unsupervised access to the grade A and grade
% ?F oo B areas where aseptic operations are or will be
conducted should be restricted to
appropriately qualified personnel, who have
passed the gowning assessment and have
participated in a successful APS.

75 AR EFTRIFEZALA 2 FENTE? 7.5 Unqualified personnel should not enter grade
FIBBFETNABTE o 4ok ¥R F B cleanrooms or grade A in operation. If
TG T R %f\ls,g B T2 6 4w needed in exceptional cases, manufacturers
J=) f‘&ﬁﬁ ek L FRmEL A ﬁ a4 x should establish W.ritten proc.edures outlining
B i ABTBAEL bARET the process l?y which unqualified personnel

are brought into the grade B and A areas. An
RisE t R ® B w o o gl Rk % authorized person from the manufacturer
LR EHEERE E& gyl should supervise the unqualified personnel
FEHRBFERDPE g LR o during their activities and should assess the
95 PQS B3R 2 jobk o impact of these activities on the cleanliness of
the area. Access by these persons should be
assessed and recorded in accordance with the
PQS.

7.6 BiE = /ﬂ AR BREFLITFT RSB 7.6 There should be systems in place for the
WEA £ T E“E NEAEZFT RO disqualification of personnel from working in
TEAN S Gy B Bl R2EF o or given unsupervised entry into cleanrooms
ST /R R AR T RG] mul ) e that is based on asp?ects .mclu'dlng ongoing
3 A ABH A A HR APS 4 pro — LAt assessment and/or identification of an adverse

i T B R AR R

BT RS PRE TR

WHE oMW EEr B ARFETAH A
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trend from the personnel monitoring
programme and/or after being implicated in a
failed APS. Once disqualified, retraining and
requalification should be completed before
permitting the operator to have any further
involvement in aseptic practices. For
operators entering grade B cleanrooms or
performing intervention into grade A, this
requalification should include consideration of
participation in a successful APS.
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17 BHER A G 2 R P A 7.7 High standards of personal hygiene and
WRAME AW A N A P A LR cleanliness are essential to prevent excessive
FRBho it a *];;—]* A Gl et R shedding or increased risk of introduction of
3 ;}F] EHEET AR P A 474 microbial contamination. Personnel involved
2RI i e R B A in t.he manufacture of sterile pr(.)ducts should

) ) be instructed to report any specific health

"II’A5 P X K’% FEAFEECGHT conditions or ailments which may cause the

G alALT G L kA e A |2 shedding of abnormal numbers or types of

Bk iR 2 R B e 25 o dp iR PE i contaminants and therefore preclude

AR I AARR P AR o cleanroom access. Health conditions and
actions to be taken with regard to personnel
who could be introducing an undue microbial
hazard should be provided by the designated
competent person and described in
procedures.

78 ¢ fg2tp m WG EARR DA FE B 7.8 Personnel who have been engaged in the
P e 7%&., HEAKE2FEZFANETRT N processing of human or animal tissue
HETAL [ & BB E (blaoid materials or of cultures of micro-organisms,
B )2 AR A W AT other than those used in the current
o2y e ﬁ o %_ § 9 %A 4 skend 5 4 manufacturing prf)ces.s, or any aCth.ltleS that
T N m?ly ha.Ve a negatl.ve 1-mpact to quality (e.g.

= - microbial contamination), should not enter
clean areas unless clearly defined and
effective decontamination and entry
procedures have been followed and
documented.

79 &S -HKF-HE BASE (40 7.9 Wristwatches, make-up, jewellery, other
L) 2 EeHd 8202 A BF N personal items such as mobile phones and any
EEHR o EEEY R NT FUE 0 Aok other non-essential items should not be
SR LR B LB H @ AuTE s allow'ed in clean areas. Electr?nic devices

. m/ﬁ HE AR R BT RS b used in cleanrooms, e..g. mobile phones and
; tablets, that are supplied by the manufacturer
dod R B SRR E O solely for use in the cleanrooms, may be
TH T e AR Y 2 A e acceptable if suitably designed to permit
#ECCS ¥ - cleaning and disinfection commensurate with
the grade in which they are used. The use and
disinfection of such equipment should be
included in the CCS.

710 F2zehEF &2 a2 )’@ \% fadp T2 e 7.10 Cleanroom gowning and hand washing should
B UEBEFREFTRAEFNFTLEAF K follow a written procedure designed to
TR AL E D & " o minimize contamination of cleanroom

clothing and/or the transfer of contaminants to
the clean areas.

711 2 F 2 8 S F ki 630 WAL ¥ % H | 7.11 The clothing and its quality should be

o B REA LR F|F L
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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
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contamination. When the type of clothing
chosen needs to provide the operator
protection from the product, it should not
compromise the protection of the product
from contamination. Garments should be
visually checked for cleanliness and integrity
immediately prior to and after gowning. Gown
integrity should also be checked upon exit.
For sterilised garments and eye coverings,
particular attention should be taken to ensure
they have been subject to the sterilisation
process, are within their specified hold time
and that the packaging is visually inspected to
ensure it is integral before use. Reusable
garments (including eye coverings) should be
replaced if damage is identified, or at a set
frequency that is determined during
qualification studies. The qualification of
garments should consider any necessary
garment testing requirements, including
damage to garments that may not be identified
by visual inspection alone.

P o R AR

7.12 Clothing should be chosen to limit shedding

#om EL due to operators’ movement.
713 % - FEEE®TE L2 L) 2% > 2 7.13 A description of typical clothing required for
PP 4T each cleanliness grade is given below:

i Ba (&3 r/ir» As%®) i
Fal x5 B3 FH ¥ ahig § IRE
(0% 7.148)° &3 £ 5B
2 PRPF S S b S g R e A
kR A NS R FEE
Te#irg LB (e WNLE) R
Ao koo dod B gpR et e §4
By Pl #-H A~ B FIROA
Fhoc R EF K2 EFRE
(4o p &) REZ ¢ B9TT o
FRA T o Tk R F R BORR T o
TEP G R AR (GlirR )
A AR R RPN o PR ¢
FES -CFARTEY LI EREY
B EAAPERGUREL £ Loy
IR & B RS SRR ok air

#ed BRI ok T

PR P o PR e SR 2 ok

/%’T

i. Grade B (including access / interventions
into grade A): appropriate garments that
are dedicated for use under a sterilised suit
should be worn before gowning (see
paragraph 7.14). Appropriately sterilised,
non-powdered, rubber or plastic gloves
should be worn while donning the
sterilised garments. Sterile headgear should
enclose all hair (including facial hair) and
where separate from the rest of the gown, it
should be tucked into the neck of the
sterile suit. A sterile facemask and sterile
eye coverings (e.g. goggles) should be
worn to cover and enclose all facial skin
and prevent the shedding of droplets and
particles. Appropriate sterilised footwear
(e.g. over-boots) should be worn. Trouser
legs should be tucked inside the footwear.
Garment sleeves should be tucked into a
second pair of sterile gloves worn over the
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pair worn while donning the gown. The
protective clothing should minimize
shedding of fibres or particles and retain
particles shed by the body. The particle
shedding and the particle retention
efficiencies of the garments should be
assessed during the garment qualification.
Garments should be packed and folded in
such a way as to allow operators to don the
gown without contacting the outer surface
of the garment and to prevent the garment
from touching the floor.

. Grade C: Hair, beards and moustaches
should be covered. A single or two-piece
trouser suit gathered at the wrists and with
high neck and appropriately disinfected
shoes or overshoes should be worn. They
should minimize the shedding of fibres and
particles.
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iii. Grade D: Hair, beards and moustaches
should be covered. A general protective
suit and appropriately disinfected shoes or
overshoes should be worn. Appropriate
measures should be taken to avoid any

ingress of contaminants from outside the

clean area.
iv. # & C%%2 D%F® »iE{7d CCS iv. Additional gowning including gloves and
MR EPE G AR GRS facemask may be required in grade C and
NETRIFNTRELERCE o D areas when performing activities
considered to be a contamination risk as
defined by the CCS.
114 FEZF g5 FEERD] 23 7.14 Cleanroom gowning should be performed in
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change rooms of an appropriate cleanliness
grade to ensure gown cleanliness is
maintained. Outdoor clothing including socks
(other than personal underwear) should not be
brought into changing rooms leading directly
to grade B and C areas. Single or two-piece
facility trouser suits, covering the full length
of the arms and the legs, and facility socks
covering the feet, should be worn before entry
to change rooms for grades B and C. Facility
suits and socks should not present a risk of
contamination to the gowning area or

Processes.
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7.15 Every operator entering grade B or A areas

should gown into clean, sterilised protective
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garments (including eye coverings and masks)
of an appropriate size at each entry. The
maximum period for which the sterilised
gown may be worn before replacement during
a shift should be defined as part of the
garment qualification.

716 TEDHFREH G E L E o Aok IRE 7.16 Gloves should be regularly disinfected during
L EFHT G EEIPE LA TR R operations. Garments and gloves should be
B T He o changed immediately if they become damaged
and present any risk of product contamination.
T FEAFRY FERRFREELAF 7.17 Reusable clean area clothing should be
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cleaned in a laundry facility adequately
segregated from production operations, using
a qualified process ensuring that the clothing
is not damaged and/or contaminated by fibres
or particles during the repeated laundry
process. Laundry facilities used should not
introduce risk of contamination or
cross-contamination. Inappropriate handling
and use of clothing may damage fibres and
increase the risk of shedding of particles.
After washing and before packing, garments
should be visually inspected for damage and
visual cleanliness. The garment management
processes should be evaluated and determined
as part of the garment qualification
programme and should include a maximum

number of laundry and sterilisation cycles.
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7.18 Activities in clean areas that are not critical to
the production processes should be kept to a
minimum, especially when aseptic operations
are in progress. Movement of personnel
should be slow, controlled and methodical to
avoid excessive shedding of particles and
organisms due to over-vigorous activity.
Operators performing aseptic operations
should adhere to aseptic technique at all times
to prevent changes in air currents that may
introduce air of lower quality into the critical
zone. Movement adjacent to the critical zone
should be restricted and the obstruction of the
path of the unidirectional (first air) airflow
should be avoided. A review of airflow
visualisation studies should be considered as
part of the training programme.

8 4 & 2 #F T i (Production and Speci

ific Technologies)

B3 HA &

Terminally sterilised products
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8lueitz pitlen® i 3 » A D &% 8.1 Preparation of components and materials

FYEF UMM SR E /AR should be performed in at least a grade D

Z prdeis _;1L . uﬁ CRASEERF cleanroom in order to limit the risk of

A AT B AR B d s microbi_al, éndotoxin/pyrogen and Parti?le

L9 (e A g et A E A contam'lr_latlt')n, so that the product |s. sunabl_e

e a e g s for sterilisation. Where the product is at a high

St R RAIE T R PR T &R 5 or unusual risk of microbial contamination

PAERFF ?,5; Phel) o RILCEEC (e.g. the product actively supports microbial

BB WE T A TR R growth, the product must be held for long

2RO R ARRFRHVEL SR C periods before filling or the product is not

HIRB P BT o processed mostly in closed vessels), then
preparation should be carried out in at least a
grade C environment. Preparation of
ointments, creams, suspensions and emulsions
should be carried out in at least a grade C
environment before terminal sterilisation.
Specific guidance regarding terminally
sterilised veterinary medicinal products can be
found within Annex 4 of the GMP Guide.

8 dxv KF 2 PR * Tlm 8.2 Primary packaging containers and
R FR o MR EATE A /f_{;‘g % components should be cleaned using validated

é\ b= F]mzﬁ 4?&3@&#' °

processes to ensure that particle,
endotoxin/pyrogen and bioburden
contamination is appropriately controlled.

8.3 Filling of products for terminal sterilisation
should be carried out in at least a grade C

environment.
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8.4 Where the CCS identifies that the product is at
an unusual risk of contamination from the
environment because, for example, the filling
operation is slow, the containers are wide
necked or are necessarily exposed for more
than a few seconds before closing, then the
product should be filled in grade A with at

least a grade C background.
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8.5 Processing of the bulk solution should include
a filtration step with a microorganism
retaining filter, where possible, to reduce
bioburden levels and particles prior to filling
into the final product containers and there
should be a maximum permissible time

between preparation and filling.

86% 3 "HRELIFEFRDNTEFG -

8.6 Examples of operations to be carried out in

the various grades are given in Table 3
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Table 3: Examples of operations and grades for
terminally sterilised preparation and processing
operations
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A BT - B A SO LE SR F b ' ||| Grade A | - Filling of products, when unusually at
o risk.

C %% - EananEUE R F R % Grade C | - Preparation of solutions, when
o unusually at risk.
LA A - Filling of products.

D %% VI I n Grade D | - Preparation of solutions and |
T %' ] " components for subsequent filling.

® Eﬁﬂ R A1 Aseptic preparation and processing

8.7 IuM FE r T F AR BN TR E R 8.7 The aseptic process should be clearly defined.

FEAE R AN DR G R _Q The risks associated with the aseptic process,

Foa Fg\rnCCS TP FEfr T & F H14
iR S Tir g k2 H 5 91]4%

é‘,o)@wzﬂnl‘a%rg#'@g& ’é}m"v,‘él

and any associated requirements, should be
identified, assessed and appropriately
controlled. The site’s CCS should clearly
define the acceptance criteria for these

RS o L BN DR TR G controls, requirements for monitoring and the
review of their effectiveness. Methods and
procedures to control these risks should be
described and implemented. Accepted residual
risks should be formally documented.

88 & AR B W EAY > TG TEFE 8.8 Precautions to minimize microbial,
(¢ FLHE L FHZ 2 2 {8 g endotoxin/pyrogenic and particle

B) N2 EFASHBHARLEE R contamination should be taken, as per the

e t2 45 B ff e CCS 45 B~7F F?% %ol s1te’s-CCS,-dur1ng the pr?paratlon of th-e

PR P N AR BRE AR 5 aseptic ?nwro'nment, during all processing

] ) stages (including the stages before and after

ACKEZY BEER T F AL MRS bulk product sterilisation), and until the
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product is sealed in its final container. The
presence of materials liable to generate
particles and fibres should be minimized in
cleanrooms.

8.9 BT B * RABS- I

SLETE O MECH A
&éﬁi’/\mﬁlﬁmi&ﬁ#&‘ﬁ“ﬁ
iﬁwiu T ERE AR fAep B0
ﬁvﬁzmeiﬂ'“,fﬁa‘%A S o~ (Bde

SERKE KAt AR R R ) -

.
s

8.9 Where possible, the use of equipment such as
RABS, isolators or other systems, should be
considered in order to reduce the need for
critical interventions into grade A and to
minimize the risk of contamination. Robotics
and automation of processes can also be
considered to eliminate direct human critical
interventions (e.g. dry heat tunnel, automated

lyophilizer loading, sterilisation in place).

8104 4 7| M At e ®wHE TRITNITE 8.10 Examples of operations to be carried out in
F R the various environmental grades are given in
Table 4.
4 A BT REERE R ];]?gl B2 4 Table 4: Examples of operations and grades for
i3 % B aseptic preparation and processing operations
N e L F hE r}fli = GradeA | - Aseptlc assembly of filling
equipment.
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= Connections made under aseptic
conditions (where sterilised product
contact surfaces are exposed) that
are post the final sterilising grade
filter. These connections should be
sterilised by steam-in-place
whenever possible.

= Aseptic compounding and mixing.

= Replenishment of sterile bulk
product, containers and closures.

= Removal and cooling of unprotected
(e.g. with no packaging) items from
sterilisers.

= Staging and conveying of sterile
primary packaging components in
the aseptic filling line while not
wrapped.

= Aseptic filling, sealing of containers
such as ampoules, vial closure,
transfer of open or partially
stoppered vials.

= Loading of a lyophilizer.

Grade B | = Background support for grade A

(when not in an isolator).

B'&?F - &%ﬁ)\A&\gpm‘ilﬁ\‘E
PR RTRE AR o
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= Conveying or staging, while
protected from the surrounding
environment, of equipment,
components and ancillary items for

introduction into grade A.

Grade C | = Preparation of solutions to be
filtered including sampling and

dispensing.

Grade D | = Cleaning of equipment.

= Handling of components, equipment

and accessories after cleaning.

= Assembly under HEPA filtered
airflow of cleaned components,
equipment and accessories prior to
sterilisation.

= Assembly of closed and sterilised
SUS using intrinsic sterile

connection devices.
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8.11 For sterile products where the final
formulation cannot be filtered, the following
should be considered

“Lry BARE E R R G B

all product and component contact equipment should

be sterilised prior to use,
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Al (7

i 973 Rt L9 500k F) ¥ 0 & F | all raw materials or intermediates should be sterilised
He v 50 ,77]‘ 4y o and aseptically added,
i fF A K2 3R 2 W SR F e bulk solutions or intermediates should be sterilised.
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8.12 The unwrapping, assembly and preparation of
sterilised equipment, components and
ancillary items with direct or indirect product
contact should be treated as an aseptic process
and performed in grade A with a grade B
background. The filling line set-up and filling
of the sterile product should be treated as an
aseptic process and performed in grade A with
a grade B background. Where an isolator is
used, the background should be in accordance
with paragraph 4.20.

B813& FA &ardi T ~ 5 F ~ B H 2 544
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8.13 Preparation and filling of sterile products
such as ointments, creams, suspensions and
emulsions should be performed in grade A
with a grade B background when the product
and components are exposed to the
environment and the product is not
subsequently filtered (via a sterilising grade
filter) or terminally sterilised. Where an
isolator or RABS is used, the background
should be in accordance with paragraph 4.20.

Bz FREHEELF B eaFFa A%k
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8.14 Aseptic connections should be performed in
grade A with a grade B background unless
subsequently sterilised in place or conducted
with intrinsic sterile connection devices that
minimize any potential contamination from
the immediate environment. Intrinsic sterile
connection devices should be designed to
mitigate risk of contamination.

TRFIRAES 2 F F R 14 é‘» % 4.20 Where an isolator is used, the background

gL o )@ F R TR Eﬂ A T § ook should be in accordance with paragraph 4.20.

ot MpEaE Eﬂ j 5 ¥ o Q PR 3 Aseptic connections should be appropriately

0% 8.1 29 % 8130 2k o assessed and their effectiveness verified. For
requirements regarding intrinsic sterile
connection devices, see paragraphs 8.129 and
8.130.

BISEEF L AKX > 2 RERF A FAHET 8.15 Aseptic manipulations (including non-intrinsic
(& FE2Ep = hg ﬁ]’@ Pz:3 ;Et;%_ ) f;lezr;L?:— sterile connection devices) should be
BRI NR l?] ¥ "y minimized through the use of engineering
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design solutions such as preassembled and
sterilised equipment. Whenever feasible,
product contact piping and equipment should
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be pre-assembled, and sterilised in place.
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8.16 There should be an authorized list of allowed
and qualified interventions, both inherent and
corrective, that may occur during production
(see paragraph 9.34). Interventions should be
carefully designed to ensure that the risk of
contamination of the environment, process
and product is effectively minimized. The
process of designing interventions should
include the consideration of any impact on
air-flows and critical surfaces and products.
Engineering solutions should be used
whenever possible to minimize incursion by
operators during the intervention. Aseptic
technique should be observed at all times,
including the appropriate use of sterile tools
for manipulations. The procedures listing the
types of inherent and corrective interventions,
and how to perform them, should be first
evaluated via risk management and APS and
be kept up to date. Non-qualified interventions
should only be used in exceptional
circumstances, with due consideration of the
risks associated with the intervention and with
the authorisation of the quality unit. The
details of the intervention conducted should
be subject to risk assessment, recorded and
fully investigated under the manufacturer's
PQS. Any non-qualified interventions should
be thoroughly assessed by the quality
department and considered during batch
disposition.
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8.17 Interventions and stoppages should be
recorded in the batch record. Each line
stoppage or intervention should be sufficiently
documented in batch records with the
associated time, duration of the event, and
operators involved (ref to paragraph 9.34).

BIBR WA 2 HiTeht 1wl Tk £ 45
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8.18 The duration of each aspect of aseptic
preparation and processing should be

SRR P = minimized and limited to a defined and
validated maximum time, including:
L RA~BEE R EOGFE R R i. the holding time between equipment,

2 B eniRFpE R

component, and container cleaning, drying

and sterilisation;

Ve RAG Y

i, R A
B R R

ii. the holding time for sterilised equipment,

components, and containers before use and
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during filling/assembly;

. ¢ 2 342 BBOEFFF(H4rA iii. the holding time for a decontaminated
RABS & FR3gsEy & * o ) environment, such as the RABS or isolator

before use;

iv. €A SR B AT R iv. the time between the start of the preparation
AT REEREET ) EIER of a product and its sterilisation or filtration
AL m]:’ﬁ ot BIlA & through a microorganism-retaining filter (if
R R GG S A A applicable), through to the end of the faseptic

BB % E L EPER ﬁlhng p'roces's There should be a maximum
permissible time for each product that takes
into account its composition and the
prescribed method of storage;

V. P RFASECET DERFERT v. the holding time for sterilised product prior

to filling;

Vi. &R TER vi. the aseptic processing time;

Vii. L EPER o vii. the filling time.
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8.19 Aseptic operations (including APS) should be
observed on a regular basis by personnel with
specific expertise in aseptic processing to
verify the correct performance of operations
including operator behaviour in the cleanroom
and address inappropriate practices if
detected.

Finishing of sterile products
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8.20 Open primary packaging containers should be
maintained under grade A conditions with the
appropriate background for the technology as
described in paragraph 4.20. For partially

FEFLAES 81268 - _ _ _
stoppered vials or prefilled syringes (see
paragraph 8.126).
821lH % 7 BRE* SiEF § FArten 2 B 8.21 Final containers should be closed by
£+ o appropriately validated methods.
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8.22 Where final containers are closed by fusion,
e.g. Blow-Fill-Seal (BFS), Form-Fill-Seal
(FFS), Small and Large Volume Parenteral
(SVP & LVP) bags, glass or plastic ampoules,
the critical parameters and variables that
affect seal integrity should be evaluated,
determined, effectively controlled and
monitored during operations. Glass ampoules,
BFS units and small volume containers (<100
ml) closed by fusion should be subject to
100% integrity testing using validated
methods. For large volume containers (>100
ml) closed by fusion, reduced sampling may
be acceptable where scientifically justified
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and based on data demonstrating the
consistency of the existing process, and a high
level of process control. It should be noted
that visual inspection is not considered as an
acceptable integrity test method.
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8.23 Samples of products using systems other than
fusion should be taken and checked for
integrity using validated methods. The
frequency of testing should be based on the
knowledge and experience of the container
and closure systems being used. A
scientifically justified sampling plan should be
used. The sample size should be based on
information such as supplier management,
packaging component specifications and
process knowledge.

¥ /AR fE A2
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8.24 Containers sealed under vacuum should be

S e ek e = BEHPRY o i tested for maintenance of vacuum after an
RH PR o appropriate pre-determined period prior to
certification/release and during shelf life.
8257 B it M aursc Y g¥ i ¥ 8.25 The container closure integrity validation
FEREMAES |5 P EDER Lﬁ%g\l should take into consideration any
EE 2 R (e BRRAEEER ) transportation or shipping requirements that

may negatively impact the integrity of the
container (e.g. by decompression or extreme
temperatures).
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8.26 Where the equipment used to crimp vial caps
can generate large quantities of non-viable
particle, measures to prevent particle
contamination such as locating the equipment
at a physically separate station equipped with
adequate air extraction should be taken.
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8.27 Vial capping of aseptically filled products can
be undertaken as an aseptic process using
sterilised caps or as a clean process outside
the aseptic processing area. Where the latter
approach is adopted, vials should be protected
by grade A conditions up to the point 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. The supporting background
environment of grade A air supply should
meet at least grade D requirements. Where
capping is a manual process, it should be
performed under grade A conditions either in
an appropriately designed isolator or in grade
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A with a grade B background.

828% A F A KT ELEREA LY 8.28 Where capping of aseptically filled sterile
FOREF AR LU ET R product is conducted as a clean process with
A 'f—jﬁ s it E A xf o ¥ gr_ad(_e A air s_upply protection, vials with
BE RS G EEp f 2R E missing or displaced stoppers should be
3R - rejected prior to capping. Appropriately

qualified, automated methods for stopper
height detection should be in place.

820 F £+ (T Z B AR A4 »pF > R 8.29 Where human intervention is required at the
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capping station, appropriate technological and
organizational measures should be used to
prevent direct contact with the vials and to
minimize contamination. RABS and isolators
may be beneficial in assuring the required
conditions.
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8.30 All filled containers of parenteral products
should be inspected individually for
extraneous contamination or other defects.
Defect classification and criticality should be
determined during qualification and based on
risk and historical knowledge. Factors to
consider include, but are not limited to, the
potential impact of the defect to the patient
and the route of administration. Different
defect types should be categorized and batch
performance analysed. Batches with unusual
levels of defects, when compared with routine
defect numbers for the process (based on
routine and trend data), should be
investigated. A defect library should be
generated and maintained which captures all
known classes of defects. The defect library
should be used for the training of production
and quality assurance personnel. Critical
defects should not be identified during any
subsequent sampling and inspection of
acceptable containers. Any critical defect
identified subsequently should trigger an
investigation as it indicates a possible failure
of the original inspection process.
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8.31 When inspection is performed manually, it
should be conducted under suitable and
controlled conditions of illumination and
background. Inspection rates should be
appropriately controlled and qualified.
Operators performing the inspection should
undergo visual inspection qualification (whilst
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wearing corrective lenses, if these are
normally worn) at least annually. The
qualification should be undertaken using
appropriate samples from the manufacturer's
defect library sets and taking into
consideration worst case scenarios (e.g.
inspection time, line speed where the product
is transferred to the operator by a conveyor
system, container size or fatigue) and should
include consideration of eyesight checks.
Operator distractions should be minimized
and frequent breaks, of an appropriate
duration, should be taken from inspection.
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8.32 Where automated methods of inspection are
used, the process should be validated to detect
known defects (which may impact product
quality or safety) and be equal to, or better
than, manual inspection methods. The
performance of the equipment should be
challenged using representative defects prior
to start up and at regular intervals throughout
the batch.
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8.33 Results of the inspection should be recorded
and defect types and numbers trended. Reject
levels for the various defect types should also
be trended based on statistical principles.
Impact to product on the market should be
assessed as part of the investigation when
adverse trends are observed.
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Sterilisation
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8.34 Where possible, finished product should be
terminally sterilised, using a validated and
controlled sterilisation process, as this
provides a greater assurance of sterility than a
validated and controlled sterile filtration
process and/or aseptic processing. Where it is
not possible for a product to undergo terminal
sterilisation, consideration should be given to
using post-aseptic processing terminal heat
treatment, combined with aseptic process to
give improved sterility assurance.
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8.35 The selection, design and location of the
equipment and cycle/programme used for
sterilisation should be based on scientific
principles and data which demonstrate
repeatability and reliability of the sterilisation
process. All parameters should be defined,
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and where critical, these should be controlled,
monitored and recorded.
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8.36 All sterilisation processes should be validated.
Validation studies should take into account
the product composition, storage conditions
and maximum time between the start of the
preparation of a product or material to be
sterilised and its sterilisation. Before any
sterilisation process is adopted, its suitability
for the product and equipment, and its
efficacy in consistently achieving the desired
sterilising conditions in all parts of each type
of load to be processed should be validated
notably by physical measurements and where
appropriate by Biological Indicators (BI). For
effective sterilisation, the whole of the
product, and surfaces of equipment and
components should be subject to the required
treatment and the process should be designed
to ensure that this is achieved.
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8.37 Particular attention should be given when the
adopted product sterilisation method is not
described in the current edition of the
Pharmacopoeia, or when it is used for a
product which is not a simple aqueous
solution. Where possible, heat sterilisation is
the method of choice.
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8.38 Validated loading patterns should be
established for all sterilisation processes and
load patterns should be subject to periodic
revalidation. Maximum and minimum loads
should also be considered as part of the
overall load validation strategy.
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8.39 The validity of the sterilizing process should
be reviewed and verified at scheduled
intervals based on risk. Heat sterilization
cycles should be revalidated with a minimum
frequency of at least annually for load patterns
that are considered worst case. Other load
patterns should be validated at a frequency
justified in the CCS.

840 i = & ¥ 40 i B AL D] (74 F
Sl blde PR ERAN

8.40 Routine operating parameters should be
established and adhered to for all sterilisation
processes, e.g. physical parameters and
loading patterns.
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8.41 There should be mechanisms in place to detect
a sterilisation cycle that does not conform to
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the validated parameters. Any failed
sterilisation or sterilisation that deviated from
the validated process (e.g. have longer or
shorter phases such as heating cycles) should
be investigated.
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8.42 Suitable Bls placed at appropriate locations
should be considered as an additional method
to support the validation of the sterilisation
process. Bls should be stored and used
according to the manufacturer’s instructions.
Where Bls are used to support validation
and/or to monitor a sterilisation process (e.g.
with ethylene oxide), positive controls should
be tested for each sterilisation cycle. If Bls are
used, strict precautions should be taken to
avoid transferring microbial contamination to
the manufacturing or other testing processes.
Bl results in isolation should not be used to
override other critical parameters and process
design elements.
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8.43 The reliability of Bls is important. Suppliers
should be qualified and transportation and
storage conditions should be controlled in
order that BI quality is not compromised.
Prior to use of a new batch/lot of Bls, the
population, purity and identity of the indicator
organism of the batch/lot should be verified.
For other critical parameters, e.g. D-value,
Z-value, the batch certificate provided by the
qualified supplier can normally be used.
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8.44 There should be a clear means of
differentiating products, equipment and
components, which have not been subjected to
the sterilisation process from those which
have. Equipment such as baskets or trays used
to carry products, other items of equipment
and/or components should be clearly labelled
(or electronically tracked) with the product
name and batch number and an indication of
whether or not it has been sterilised.
Indicators such as autoclave tape, or
irradiation indicators may be used, where
appropriate, to indicate whether or not a batch
(or sub-batch material, component,
equipment) has passed through a sterilisation
process. However, these indicators show only
that the sterilisation process has occurred,
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they do not indicate product sterility or
achievement of the required sterility assurance
level.
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8.45 Sterilisation records should be available for

each sterilisation run. Each cycle should have
a unique identifier. Their conformity should
be reviewed and approved as part of the batch
certification/release procedure.
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8.46 Where required, materials, equipment and

components should be sterilised by validated
methods appropriate to the specific material.
Suitable protection after sterilisation should be
provided to prevent recontamination. If
sterilised items are not used immediately after
sterilisation, these should be stored using
appropriately sealed packaging and a
maximum hold time should be established.
Where justified, components that have been
packaged with multiple sterile packaging
layers need not be stored in a cleanroom if the
integrity and configuration of the sterile pack
allows the items to be readily disinfected
during transfer by operators into grade A (e.g.
by the use of multiple sterile coverings that
can be removed at each transfer from lower to
higher grade). Where protection is achieved
by containment in sealed packaging, this
packaging process should be undertaken prior
to sterilisation.
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8.47 Where materials, equipment, components and

ancillary items are sterilised in sealed
packaging and then transferred into grade A,
this should be done using appropriate
validated methods (for example, airlocks or
pass-through hatches) with accompanying
disinfection of the exterior of the sealed
packaging. The use of rapid transfer port
technology should also be considered. These
methods should be demonstrated to effectively
control the potential risk of contamination of
the grade A and grade B areas and, likewise,
the disinfection procedure should be
demonstrated to be effective in reducing any
contamination on the packaging to acceptable
levels for entry of the item into the grade B
and grade A areas.
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8.48 Where materials, equipment, components and
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ancillary items are sterilised in sealed
packaging or containers, the packaging should
be qualified for minimizing the risk of
particulate, microbial, endotoxin/pyrogen or
chemical contamination, and for compatibility
with the selected sterilisation method. The
packaging sealing process should be
validated. The validation should consider the
integrity of the sterile protective barrier
system, the maximum hold time before
sterilisation and the maximum shelf life
assigned to the sterilised items. The integrity
of the sterile protective barrier system for each
of the sterilised items should be checked prior
to use.
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8.49 For materials, equipment, components and
ancillary items that are not a direct or indirect
product contact part and are necessary for
aseptic processing but cannot be sterilised, an
effective and validated disinfection and
transfer process should be in place. These
items, once disinfected, should be protected to
prevent recontamination. These items, and
others representing potential routes of
contamination, should be included in the
environmental monitoring programme.
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Sterilisation by heat
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8.50 Each heat sterilisation cycle should be
recorded either electronically or by hardcopy,
using equipment with suitable accuracy and
precision. The system should have safeguards
and/or redundancy in its control and
monitoring instrumentation to detect a cycle
not conforming to the validated cycle
parameter requirements and abort or fail this
cycle (e.g. by the use of duplex/double probes
connected to independent control and
monitoring systems).
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8.51 The position of the temperature probes used
for controlling and/or recording should be
determined during the validation and selected
based on system design and in order to
correctly record and represent routine cycle
conditions. Validation studies should be
designed to demonstrate the suitability of
system control and recording probe locations,
and should include the verification of the
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function and location of these probes by the
use of an independent monitoring probe
located at the same position during validation.
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8.52 The whole of the load should reach the
required temperature before measurement of
the sterilising time-period starts. For
sterilisation cycles controlled by using a
reference probe within the load, specific
consideration should be given to ensuring the
load probe temperature is controlled within
defined temperature range prior to cycle
commencement.
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8.53 After completion of the high temperature
phase of a heat sterilisation cycle, precautions
should be taken against contamination of a
sterilised load during cooling. Any cooling
liquid or gas that comes into contact with the
product or sterilised material should be
sterilised.
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8.54 In those cases where parametric release has
been authorized, a robust system should be
applied to the product lifecycle validation and
the routine monitoring of the manufacturing
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. process. This system should be periodically
%o . . :
reviewed. Further guidance regarding
parametric release is provided in Annex 17.
BERF Moist heat sterilisation
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8.55 Moist heat sterilisation can be achieved using
steam, (direct or indirect contact), but also
includes other systems such as superheated
water systems (cascade or immersion cycles)
that could be used for containers that may be
damaged by other cycle designs (e.g.
Blow-Fill-Seal containers, plastic bags).
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8.56 The items to be sterilised, other than products
in sealed containers, should be dry, packaged
in a protective barrier system which allows
removal of air and penetration of steam and
prevents recontamination after sterilisation.
All loaded items should be dry upon removal
from the steriliser. Load dryness should be
confirmed by visual inspection as a part of the
sterilisation process acceptance.
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8.57 For porous cycles (hard goods), time,
temperature and pressure should be used to
monitor the process and be recorded. Each
sterilised item should be inspected for
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damage, packaging material integrity and
moisture on removal from the autoclave. Any

K}@;ﬁ; NEERBIEEFAG o item found not to be fit for purpose should be
removed from the manufacturing area and an
investigation performed.
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prevacuum sterilisation cycles, the
temperature should be recorded at the
chamber drain throughout the sterilisation
period. Load probes may also be used where
appropriate but the controlling system should
remain related to the load validation. For

R e steam in place systems, the temperature
should be recorded at appropriate condensate
drain locations throughout the sterilisation
period.
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time, correlation of pressure and temperature
and the minimum/maximum temperature
range during exposure. Validation of fluid
cycles should include temperature, time
and/or FO. Critical processing parameters

FED 7 R AR G- e o should be subject to defined limits (including
appropriate tolerances) and be confirmed as
part of the sterilisation validation and routine
cycle acceptance criteria.
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out periodically (normally weekly) when a
vacuum phase is part of the cycle or the
system is returned, post-sterilisation, to a
pressure lower than the environment
surrounding the steriliser.
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8.61 There should be adequate assurance of air
removal prior to and during sterilisation when
the sterilisation process includes air purging
(e.g. porous autoclave loads, lyophilizer
chambers). For autoclaves, this should include
an air removal test cycle (normally performed
on a daily basis) or the use of an air detector
system. Loads to be sterilised should be
designed to support effective air removal and
be free draining to prevent the build-up of
condensate.
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8.62 Distortion and damage of non-rigid containers
that are terminally sterilised, such as
containers produced by Blow-Fill-Seal or
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Form-Fill-Seal technologies, should be
prevented by appropriate cycle design and
control (for instance setting correct pressure,
heating and cooling rates and loading
patterns).
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8.63 Where steam in place systems are used for
sterilisation (e.g. for fixed pipework, vessels
and lyophilizer chambers), the system should
be appropriately designed and validated to
assure all parts of the system are subjected to
the required treatment. The system should be
monitored for temperature, pressure and time
at appropriate locations during routine use to
ensure all areas are effectively and
reproducibly sterilised. These locations should
be demonstrated as being representative of,
and correlated with, the slowest to heat
locations during initial and routine validation.
Once a system has been sterilised by steam in
place, it should remain integral and where
operations require, maintained under positive
pressure or otherwise equipped with a
sterilising vent filter prior to use.
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8.64 In fluids load cycles where superheated water
is used as the heat transfer medium, the heated
water should consistently reach all of the
required contact points. Initial qualification
studies should include temperature mapping
of the entire load. There should be routine
checks on the equipment to ensure that
nozzles (where the water is introduced) are
not blocked and drains remain free from
debris.
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8.65 Validation of the sterilisation of fluids loads in
a superheated water autoclave should include
temperature mapping of the entire load and
heat penetration and reproducibility studies.
All parts of the load should heat up uniformly
and achieve the desired temperature for the

ALY Fr b AR R A specified time. Routine temperature
5 o monitoring probes should be correlated to the
worst case positions identified during the
qualification process.
FCERR R Dry heat sterilisation
BO6icE A FTI* BE T & f WHA & 8.66 Dry heat sterilisation utilizes high
P FLIE TR R [;] Fo R ﬁ#’i‘ IR AR nlP] temperatures of air or gas to sterilise a product

or article. Dry heat sterilisation is of particular
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use in the thermal removal of
difficult-to-eliminate thermally robust
contaminants such as endotoxin/pyrogen and
is often used in the preparation of components
for aseptic filling. The combination of time
and temperature to which product,
components or equipment are exposed should
produce an adequate and reproducible level of
lethality and/or endotoxin/pyrogen
inactivation/removal when operated routinely
within the established limits. The process may
be operated in an oven or in a continuous
tunnel process, e.g. for sterilisation and
depyrogenation of glass containers.
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8.67 Dry heat sterilisation/depyrogenation tunnels
should be configured to ensure that airflow
protects the integrity and performance of the
grade A sterilising zone by maintaining
appropriate pressure differentials and airflow
through the tunnel. Air pressure difference
profiles should be assessed. The impact of any
airflow change should be assessed to ensure
the heating profile is maintained. All air
supplied to the tunnel should pass through at
least a HEPA filter and periodic tests (at least
biannually) should be performed to
demonstrate air filter integrity. Any tunnel
parts that come into contact with sterilised
components should be appropriately sterilised
or disinfected. Critical process parameters that
should be considered during validation and/or
routine processing should include, but are not
limited to:

L BEFLRAEER N PRGET

i. belt speed or dwell time within the

sterilising zone,

i R - M2 EABEE

ii. temperature — minimum and maximum

temperatures,
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iii. heat penetration of the material/article,
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heat distribution/uniformity,
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v. airflows determined by air pressure
difference profiles correlated with the heat
distribution and penetration studies.
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8.68 When a thermal process is used as part of the
depyrogenation process for any component or
product contact equipment/material,
validation studies should be performed to

148




x%ﬂ%m éédé—%ﬁ% X

demonstrate that the process provides a
suitable Fh value and results in a minimum 3
log10 reduction in endotoxin concentration.
When this is attained, there is no additional
requirement to demonstrate sterilisation in
these cases.
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8.69 Containers spiked with endotoxin should be
used during validation and should be carefully
managed with a full reconciliation performed.
Containers should be representative of the
materials normally processed (in respect to
composition of the packaging materials,
porosity, dimensions, nominal volume).
Endotoxin guantification and recovery
efficiency should also be demonstrated.
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8.70 Dry heat ovens are typically employed to
sterilise or depyrogenate primary packaging
components, starting materials or active
substances but may be used for other
processes. They should be maintained at a
positive pressure relative to lower grade clean
areas throughout the sterilisation and post
sterilisation hold process unless the integrity
of the packaging is maintained. All air
entering the oven should pass through a
HEPA filter. Critical process parameters that
should be considered in qualification and/or
routine processing should include, but are not
limited to:
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i. temperature,

i. ERYET/PEE

ii. exposure period/time,
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iii. chamber pressure (for maintenance of

over pressure),

iv. kg o

iv. air speed,
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V. air quality within the oven,
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Vi. heat penetration of material/article (slow

to heat spots),

vii. #A /g

vii. heat distribution/uniformity,
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viii. load pattern and configuration of articles
to be sterilised/depyrogenated including

minimum and maximum loads.
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Sterilisation by radiation
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8.71 Sterilisation by radiation is used mainly for
the sterilisation of heat sensitive materials and
products. Ultraviolet irradiation is not an
acceptable method of sterilisation. Guidance
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regarding ionising radiation sterilisation can
be found within Annex 12.

B72fs AL RFE RS ZT EA SRR E ¢ & 8.72 Validation procedures should ensure that the
FRBPE effects of variation in density of the product
and packages are considered.
B L RPBE Sterilisation with ethylene oxide
BI3 A E I F ¥ wixF His 327 % 8.73 This method should only be used when no
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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
result in the reduction of any residual ethylene
oxide (EO) gas and reaction products to
defined acceptable limits for the given product
or material.
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8.74 Direct contact between gas and microbial cells
is essential, precautions should be taken to
avoid the presence of organisms likely to be
enclosed in material such as crystals or dried
protein. The nature, porosity and quantity of
packaging materials can significantly affect
the process.
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8.75 Before exposure to the gas, materials should
be brought into equilibrium with the humidity
and temperature required by the process.
Where steam is used to condition the load for
sterilisation, it should be of an appropriate
quality. The time required for this should be
balanced against the opposing need to
minimize the time before sterilisation.
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8.76 Each sterilisation cycle should be monitored
with suitable Bls, using the appropriate
number of test units distributed throughout the
load at defined locations that have been shown
to be worst case locations during validation.
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8.77 Critical process parameters that could be
considered as part of the sterilisation process
validation and routine monitoring include, but
are not limited to:

i. EO # BER >

i.  EO gas concentration,

@ 4 ii. pressure,
L% EO § BE iii. amount of EO gas used,
iii. 7}9 HRR iv. relative humidity,
iv. 8 & V. temperature,
V. RERR - Vi. exposure time.
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8.78 After sterilisation, the load should be aerated
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to allow EO gas and/or its reaction products to
desorb from the packaged product to
predetermined levels. Aeration can occur
within a steriliser chamber and/or in a separate
aeration chamber or aeration room. The
aeration phase should be validated as part of
the overall EO sterilisation process validation.

HEEh

Filter sterilisation of products which cannot be
sterilised in their final container
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8.79 If the product cannot be sterilised in its final
container, solutions or liquids should be
sterilised by filtration through a sterile
sterilising grade filter (with a nominal pore
size of a maximum of 0.22 um that has been
appropriately validated to obtain a sterile
filtrate) and subsequently aseptically filled
into a previously sterilised container. The
selection of the filter used should ensure that
it is compatible with the product and as
described in the marketing authorization (see
paragraph 8.135).
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8.80 Suitable bioburden reduction prefilters and/or
sterilising grade filters may be used at
multiple points during the manufacturing
process to ensure a low and controlled
bioburden of the liquid prior to the final
sterilising filter. Due to the potential
additional risks of a sterile filtration process,
as compared with other sterilisation processes,
an additional filtration through a sterile
sterilising grade filter, as close to the point of
fill as possible, should be considered as part of
an overall CCS.
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8.81 The selection of components for the filtration
system and their interconnection and
arrangement within the filtration system,
including pre-filters, should be based on the
critical quality attributes of the product,
justified and documented. The filtration
system should minimize the generation of
fibres and particles, not cause or contribute to
unacceptable levels of impurities, or possess
characteristics that otherwise alter the quality
and efficacy of the product. Similarly, the
filter characteristics should be compatible
with the fluid and not be adversely affected by
the product to be filtered. Adsorption of
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product components and extraction/leaching
of filter components should be evaluated (see
paragraph 8.135).
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8.82 The filtration system should be designed to:
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I. allow operation within validated
process parameters;

i, R R

Il. maintain the sterility of the filtrate;
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ili. minimize the number of aseptic

connections required between the
final sterilising grade filter and the

final filling of the product;

V. § &P LFRE RS iv. allow cleaning procedures to be
conducted as necessary;

V. LFRELR PR EFRE 0 R v. allow sterilisation procedures,

PN *J;]* o including sterilisation in place, to be
conducted as necessary;

Viev3F A2 w2 2 6% 0.22 um vi. permit in-place integrity testing, of

B S B R B 7R R R
ﬁ’&%{—%@?kﬁo@gﬁ@

’Eﬁrr}/?lpi"‘k ’ 'lﬁguxfﬁ e
’F"’rgt_ ERERV IS TP-¥

the 0.22 um final sterilising grade
filter, preferably as a closed system,
both prior to, and following filtration
as necessary. In-place integrity testing
methods should be selected to avoid
any adverse impact on the quality of
the product.

8.83/% & ik BB AP M F L & it
FREPC o FEAXT NI A &Fihh b 5 B &
R e e RBEHELDFRE

(7o Amesld R sms e Bt o

8.83 Sterile filtration of liquids should be validated
in accordance with relevant Pharmacopeia
requirements. Validation can be grouped by
different strengths or variations of a product
but should be done under worst case
conditions. The rationale for grouping should
be justified and documented.

8.84 Ll BAE e H > ET iv 16 % i
TahA S AR Fa R E T
AR AR BB NA ST e
FlF g RGE o PIBEP G ENTRA S
PN L AL o A F TRk
®F PR PG EILER o

8.84 During filter validation, wherever possible,
the product to be filtered should be used for
bacterial retention testing of the sterilising
grade filter. Where the product to be filtered is
not suitable for use in bacterial retention
testing, a suitable surrogate product should be
justified for use in the test. The challenge
organism used in the bacterial retention test
should be justified.

8.85/E P+ b % iE 2 hiliR S B¢ 4

e A

8.85 Filtration parameters that should be
considered and established during validation
should include, but are not limited to:

* iR B R R R

i. The wetting fluid used for filter integrity
testing:

cRATHE R E U P RN

¢ It should be based on the filter




ik o it 2 i E R PRI

manufacturer’s recommendation or the

HFE o fluid to be filtered. The appropriate
integrity test value specification should be
established.

ohrd gt kAL LR e iR (T * If the system is flushed or integrity tested

e B R BRI R PR in-situ with a fluid other than the product,

%L YA ,Fgr At iEwed 3 appropriate actions are taken to avoid any

248 deleterious effect on product quality.

i, i@ ARIER e 45 0 ii.Filtration process conditions including:
SRR DEIFRERE 2 HA e fluid pre-filtration holding time and

RSl e- effect on bioburden,

* i Jﬁ% Bl » S R PFER* R efilter conditioning, with fluid if
necessary,

L mﬁféfﬁ P&/ﬁ/@ggfui’ %"’#&-W

emaximum filtration time/total time

ks PR filter is in contact with the fluid,
*h A IERA * maximum operating pressure,
o ik o * flow rate,
*H X iERE * maximum filtration volume,
B * temperature,

ik R S LR T e
PEEEERE L TR L -

sthe time taken to filter a known
volume of bulk solution and the
pressure difference to be used across
the filter.

8.86 &7 5 b (7 WARE 4] A
e S8 o MmO EE R
AP b o F I U
AR 2 LW SRR TR bR

RS T RL . WdE R

13—3 SEGW T REe

8.86 Routine process controls should be
implemented to ensure adherence to validated
filtration parameters. Results of critical
process parameters should be included in the
batch record, including but not limited to the
minimum time taken to filter a known volume

MEEFgnz P Y L3 k7 =880 of bulk solution and pressure difference across
i e the filter. Any significant difference from
critical parameters during manufacturing
should be documented and investigated.
88T R A E e XAl il F= i 8.87 The integrity of the sterilised filter assembly
B pi‘ A (R *p;;]’ N ea should be verified by integrity testing before
BlaE A PUPSIT) > M & & * % B4 use (pre-use post sterilisation integrity test or

EaRnEARTE Yl R = AR
A oo h N HR AR (7R F R S g
£ /ﬁ% ®F S AEEABREREFE
B B HE R (housmg)t’ e R
£ "bﬁ.'f' PR ARG R 3T PR
2R BB IﬁFF“”TL*L\ﬁ,@
AP EF A APRE o R P DPREAF B
FoAze BE S PR~ R R 0 B AFRPIGE o

A_:,

~

2p)ie

1:

PUPSIT), to check for damage and loss of
integrity caused by the filter preparation prior
to use. A sterilising grade filter that is used to
sterilise a fluid should be subject to a
non-destructive integrity test post-use prior to
removal of the filter from its housing. The
integrity test process should be validated and
test results should correlate to the microbial
retention capability of the filter established
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during validation. Examples of tests that are
used include bubble point, diffusive flow,
water intrusion or pressure hold test. It is
recognized that PUPSIT may not always be
possible after sterilisation due to process
constraints (e.g. the filtration of very small
volumes of solution). In these cases, an
alternative approach may be taken providing
that a thorough risk assessment has been

Z IR S performed and compliance is achieved by the
implementation of appropriate controls to
mitigate any risk of a non-integral filtration
system. Points to consider in such a risk
assessment should include but are not limited
to:

oA fRE R RS B A AR i. in depth knowledge and control of the filter

FE - #-38 g B ;}Fi@ ST Ca B sterilisation process to ensure that the
i o potential for damage to the filter is

minimized,

i B2 A ¢ 4

ii. in depth knowledge and control of the
supply chain to include:

e contract sterilisation facilities,

P FEEE 87 )

* defined transport mechanisms,

A REREE KDL
REEARY HHRERE o

i 4 2

* packaging of the sterilised filter, to
prevent damage to the filter during
transportation and storage.

iii. in depth process knowledge such as:

GFE O AR TR Bilde
cF AL ¢ e R
’4\? x% [£95- %ﬁ/@w’bﬁrr}g =8
b Bldei R R E T R
M ¥ A b Al wﬁﬁaw%g e
R R 2% B i g B 5
z

1 &
e

ethe specific product type, including
particle burden and whether there
exists any risk of impact on filter
integrity values, such as the potential
to alter integrity-testing values and
therefore prevent the detection of a
non-integral filter during a post-use

filter integrity test; and

b pﬁh%«mﬂf ]5{] 5‘@/&%
/}%’;; ﬁl%iﬁt%
a3 AR AT

é%ﬁ%o

e pre-filtration and processing steps,
prior to the final sterilising grade
filter, which would remove particle
burden and clarify the product prior to
the sterile filtration.

888MuRAFHME T F# U F 2L HRE (&

8.88 The integrity of critical sterile gas and air vent

AEDR AL BN DR FER A filters (that are directly linked to the sterility
® s ﬁl?lpf‘ﬁw s PR RET A of the product) should be verified by testing
B E R L AR after use, with the filter remaining in the filter
assembly or housing.
8892 4T 5 & F M F Wi Bw FL 8.89 The integrity of non-critical air or gas vent
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filters should be confirmed and recorded at
appropriate intervals. Where gas filters are in
place for extended periods, integrity testing
should be carried out at installation and prior
to replacement. The maximum duration of use
should be specified and monitored based on
risk (e.g. considering the maximum number of
uses and heat treatment/ sterilisation cycles
permitted as applicable).

8.90 ¥ F Mg > i LU & BipK &

j’:ik”?ﬁ};m)‘/‘? /Fﬁﬂo

8.90 For gas filtration, unintended moistening or
wetting of the filter or filter equipment should
be avoided.

8.914r % & FiB R AL A s o § B
ﬁ$?$i?%u&ﬁ%iﬁwﬁﬁﬁ
Mo Rl i 8 sk s ALH - R
HA o Jop it BREatr Bk
Wi R EMRRE

8.91 If the sterilising filtration process has been
validated as a system consisting of multiple
filters to achieve the sterility for a given fluid,
the filtration system is considered to be a
single sterilising unit and all filters within the
system should satisfactorily pass integrity
testing after use.

8.92 b AR & sd (A
E«f}&_@,}aggltp,{

F o B ARR
SRR R

iaf‘?

ABFZE- BPERE ) BEFLER
Flelip F R S R FERRE o ek
HWP A P2 G R (L)
Wi BBTR Y SR EPIE

hod % - BiBR Ben@ * 52 ERR
Zpo PIBHS - B () BpEiE
FR*LCRERRR FFEFARZ
BT s METERY - BERER
R4 PR F o

8.92 In a redundant filtration system (where a
second redundant sterilising grade filter is
present as a backup but the sterilising process
is validated as only requiring one filter),
post-use integrity test of the primary
sterilising grade filter should be performed
and if demonstrated to be integral, then a
post-use integrity test of the redundant
(backup) filter is not necessary. However, in
the event of a failure of the post-use integrity
test on the primary filter, post-use integrity
test on the secondary (redundant) filter should
be performed, in conjunction with an
investigation and risk assessment to determine
the reason for the primary filter test failure.

B.93 J 7 M S i L W o o i E
BAMEFERTED o ok * T
B AR PR EY - BEREZ
AT o Bofh AR B A S S

g

8.93 Bioburden samples should be taken from the
bulk product and immediately prior to the
final sterile filtration. In case where a
redundant filtration set-up is used, it should be
taken prior to the first filter. Systems for

o taking samples should be designed so as not to
introduce contamination.
894k M Fl e Bip B e H - =t WARS 8.94 Liquid sterilising grade filters should be
TR P-BRES BB ATE - discarded after the processing of a single
BLiEp o % PLBFE R C FEAC o batch and the same filter should not be used

continuously for more than one working day
unless such use has been validated.

8.954r% & S-eud  Wi$ ¢ A CCS @ {#FF]:f

8.95 Where campaign manufacture of a product
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has been appropriately justified in the CCS
and validated, the filter user should:

i PP E s R OE B R AR
PR ER Y AR R

i. assess and document the risks associated
with the duration of filter use for the sterile
filtration process for a given fluid;

—r_ﬂl: cf;‘}a {rﬂ 9:15&\7 l‘fﬂw’

P TR FER AR U

(A,

ii. conduct and document effective validation
and qualification studies to demonstrate

B B i £ BB that the duration of filter use for a given
% 5 F] Bl R E i i AR sterile filtration process and for a given
fluid does not compromise performance of
HFT the final sterilising grade filter or filtrate
quality;
. 7588 ip B b & FErcie * FE T iii. document the maximum validated duration

YR R &lﬁvs@;@%mx% * 7 A i
FErTindb L IFFER o @,ﬁ:@vg%?

of use for the filter and implement controls
to ensure that filters are not used beyond
the validated maximum duration. Records

+) % 4,
of these controls should be maintained;
iv. § 35 g Fl4 5 1 FE CAES SR i Bl b | iv. implement controls to ensure that filters
RFPAFL S iEmd B 3 Nk contaminated with fluid or cleaning agent
e F i Fep il V,ﬁ = 7 g A o residues, or considered defective in any

other way, are removed from use.

= 3|-2g-R 3 (FFS)

Form-Fill-Seal (FFS)

8.96 % & % 3 FA &-en FFS {8 % chix &
it & AR % 83 2 84 ZLamkB &
feo® 2t g FHlid eh FFS 8 B enif &
BE AR S 810 BheTh B B R o

8.96 The conditions for FFS machines used for
terminally sterilised products should comply
with the environmental requirements of
paragraphs 8.3 and 8.4 of this Annex. The
conditions for FFS machines used in aseptic
manufacture should comply with the
environmental requirements of paragraph 8.10
of this Annex.

897 ® i #it ~ B2 AJLEMY > Bi5iE
% e - FFS flazd % 2 ¢
mﬁi%iiﬁoﬁ*éf
Mo R ARG LR TR B d
FERTARRT L F§ ST
RHEER R BR L2 RS S

FUE ~ REFREARM O RBl Y o B
B PQS ¥ &~ pile KR #B ff e 2
B SF ~ fFE o MEFT AR P

i%@&ﬂinm@asdﬂu%@°

8.97 Contamination of the packaging films used in
the FFS process should be minimized by
appropriate controls during component
fabrication, supply and handling. Due to the
criticality of packaging films, procedures
should be implemented to ensure that the
films supplied meet defined specifications and
are of the appropriate quality, including
material thickness and strength, microbial and
particulate contamination, integrity and
artwork, as relevant. The sampling frequency,
the bioburden and, where applicable,
endotoxin/pyrogen levels of packaging films
and associated components should be defined
and controlled within the PQS and considered
in the CCS.
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8.98 Particular attention should be given to
understanding and assessing the operation of
the equipment, including set-up, filling,
sealing and cutting processes, so that critical
process parameters are understood, validated,
controlled and monitored appropriately.
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8.99 Any product contact gases, e.g. those used to
inflate the container or used as a product
overlay, should be appropriately filtered, as
close to the point of use as possible. The
quality of gases used and the effectiveness of
gas filtration systems should be verified
periodically in accordance with paragraphs
6.18 and 6.19.

8.100 FFS s ) I e 414 % o2 CCS %
F-ReFEITRDG » o e

A

8.100 The controls identified during qualification
of FFS should be in alignment with the CCS.
Aspects to be considered include but are not
limited to:

i. determination of the boundaries of

the critical zone,

i BRBEEFI2ER > e HEBRFE VAT ii. environmental control and
hend § o monitoring, both of the machine and
the background in which it is placed,

. A R FER R lii. personnel gowning requirements,
iv. A& CEME g L LR N Iv. integrity testing of the product

BlE (AP BEPE)

filling lines and filtration systems

(as relevant),

V. PR LEEREFRER

V. duration of the batch or filling

campaign,

Vi. & EWHE ] ¢ ¥ e EWE 3
g

2 FAeEe & R

vi. control of packaging films,
including any requirements for film

decontamination or sterilisation,

Vii. & & PEHX R F R ZFFE R

R

vii. cleaning-in-place and
sterilisation-in-place of equipment

as necessary,

vili 8 B (k2 EHEE (4aH

) e

viii. machine operation, settings and

alarm management (as relevant).

8.101FFS erif 42l /2 S8 fb Bk B R

FET_ 0 TR FE A A

8.101 Critical process parameters for FFS should
be determined during equipment
qualification and should include, but are not
limited to:

I.  settings for uniform package
dimensions and cutting in accordance

with validated parameters;
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ii. setting, maintenance and monitoring of
validated forming temperatures
(including pre-heating and cooling),
forming times and pressures as
relevant;

i, T~ MEE TP AR R
HERCERRHFFOTIER

P R E RS

lii. setting, maintenance and monitoring of
validated sealing temperatures, sealing
temperature uniformity across the seal,

sealing times and pressures as relevant;

iv. kB2 2S8R iv. environmental and product temperature;

V. P HFT e KB in RS V. batch-specific testing of package seal
— MR strength and uniformity;

Vii e NEP TR LEE SRR E vi. settings for correct filling volumes,
LE - speeds and uniformity;

Vii. E @A B R (P4 A ) s WY vii. settings for any additional printing
BRICEE T iR E Az EET (batch coding), embossing or debossing
2B to ensure that unit integrity is not

compromised;

Vill. L3 B R E PR E R L viii. methods and parameters for integrity
# (%% 822 B.)o testing of filled containers (see

paragraph 8.22).
8102 4 A:EARY BEE* §F § iERE K 8.102 Appropriate procedures for the verification,

IS TP 2 24k FFS B4l A2 S8 % monitoring and recording of FFS critical

# T o process parameters and equipment operation

should be applied during production.

8.103 3 (425 bty it 4eie WP~ X 4] 2

8.103 Operational procedures should describe how

DA A o MIEY E A A R K forming and sealing issues are detected and
IR L rectified. Rejected units or sealing issues
should be recorded and investigated.
8.104 Z@;ﬁ#&& e TaE R EARR 0 ¢ 3 8.104 Appropriate maintenance procedures should

«;’:J;J’i - H A %4t ootz MR L oh be established based on risk, and include
Fﬁﬁ ;fﬁ [ TRRCRCE L RIR mgi_ntenance and inépection plan_s for tf)oling
A 5 R %\méﬁg IR S crltlc_al to th_e eff_e(_:tlveness. of_unlt seallng._
Any issues identified that indicate a potential
Eo .
product quality concern should be
documented and investigated.
"X l- % H-% 3 (BFS) Blow-Fill-Seal
8.105 * > 413 & M @ e ] - /uicg % 8.105 Blow-Fill-Seal equipment used for the

A Fih
l D I%\'
% 83 2 8.4 gLk
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HE A BE ks
e S L
BE R

manufacture of products which are
terminally sterilised should be installed in at
least a grade D environment. The conditions
at the point of fill should comply with the
environmental requirements of paragraphs
8.3 and 8.4.

8.106 BFS * ** & F#lz

8.106 BFS used for aseptic processing:

2

B
i. #ﬁ/uﬁﬁ?gfg‘\a%’i‘]{f%f

i. For shuttle type equipment used for
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aseptic filling, the parison is open to the
environment and therefore the areas
where parison extrusion, blow-moulding
and sealing take place should meet grade
A conditions at the critical zones. The
filling environment should be designed
and maintained to meet grade A
conditions for viable and total particle
limits both at rest and when in operation.

TR RS (SRS Mg € Fa-ig RS0
#—L#i‘]fjf = RFRE AN
TR B R 2 S XA
ENERES ) ol Y e LRI ¥y k=)
P iE o

ii. For rotary-type equipment used for
aseptic filling, the parison is generally
closed to the environment once formed,
the filling environment within the parison
should be designed and maintained to
meet grade A conditions for viable and
total particle limits both at rest and when
in operation.

LK H L > % Ko Cotki? -7 ik
F#% AIBa2A¥ b Cahiy
7 E AB akFHITE AR RFMK
A E ORI AR G AR
FoaE BRI ITE AR A R SR
B APLEE TP S o

iii. The equipment should be installed in at
least a grade C environment, provided
that grade A/B clothing is used. The
microbiological monitoring of operators
wearing grade A/B clothing in a grade C
area, should be performed in accordance
with risk management principles, and the
limits and monitoring frequencies applied
with consideration of the activities

performed by these operators.

8.107 d ** R & F ik (TEARY chifdl 2 &
B¢ A4 Mok 12 BFS R i Bt

8.107 Due to the generation of particles from
polymer extrusion and cutting during

B % en e < T4 > F] 2 R 4 BFS operation, and the restrictive size of critical
% 45&L<af S TR e E fiIIin_g zgnes of BFS eql.Jipment, in operation
w L&# P R R T L R A mor?ltorlng_of total particle for BFS
. _ ‘ equipment is not expected. However, data
7 mrﬁg RFFLPETERL should be available to demonstrate that the
AR design of the equipment ensures that critical
zones of the filling process environment
would meet grade A conditions in operation.
8.108 BFS #Azric? H BB T BB A>T b 8.108 Viable environmental monitoring of BFS
lﬁ P TR AHRF 9 ST R processes should be risk-based, and designed
BB AT PR B AT I T ALK in accordance with section 9 of this Annex.
IR R S EE I st In operation viable monltorlhg shoulfj.be
BFS % # » 7 i 2 T MAEAE T o undertaken for the full duration of critical

processing, including equipment assembly.
For rotary-type BFS equipment, it is
acknowledged that monitoring of the critical
filling zone may not be possible.

8.109 %k 1 % #1% T irl* % ¥ /& BFS iz

8.109 The environmental control and monitoring
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programme should take into consideration

z flfme B A ﬁ%—] VB (Bde s i the moving parts and complex airflow paths
W F AT /R B %k generated by the BFS process and the effect
i) REEATEERLAL S ;:‘ the Elf]: heat o:tr_)uftls of tr_1e plr_oci_ss, (e.0.
. , . rough the use of airflow visualization
}i ER me B N }& BB ;bb ﬁ/ 4N Z"
. W?; + = ij:& AR 4 studies and/or other equivalent studies).
./u BN K 2 . . .
Ei A( 0.21 #)~ Wi K Environmental monitoring programmes
R REE R should also consider factors such as air-filter
configuration, air-filter integrity, cooling
systems integrity (see paragraph 6.21),
equipment design and qualification.
8110 -8 % Begid ~ 2 4| & BT &2 8.110 Air or other gases that make contact with
FEMAEL G B F A E 8 5 critical surfaces of the container during

B5ig 4 B B4R % 6.18 2 6.19
BRI F MO 5§ HE
/}EE/J .,._,L’I‘J}a {‘IJ} °

extrusion, formation or sealing of the
moulded container should undergo
appropriate filtration. The quality of gas
used and the effectiveness of gas filtration
systems should be verified periodically in
accordance with paragraphs 6.18 and 6.19.

B.LLL R & ¥ il i ~ iR 2 dipe b ks
WAEE R R F AR A Rp )t

REP R 2 2 5% ©

8.111 Particulate and microbial contamination of
the polymer granulate should be prevented
by appropriate design, control, and
maintenance of the polymer granulate
storage, sampling and distribution systems.

8112/ 7 fEF D A A W F BREF F
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$ro BRI 0 B R T AP

F2/FARTIER
# o

4 PQS ¢ A F
l{LCCS \:J '4‘:’]‘,1’:,‘;}‘% o

8.112 The capability of the extrusion system to
provide appropriate sterility assurance for
the moulded container should be understood
and validated. The sampling frequency, the
bioburden and, where applicable,
endotoxin/pyrogen levels of the raw polymer
should be defined and controlled within the
PQS and considered in the CCS.

813 4R RS > LA R H AR P F A I &
R R AE /R ﬁ N
Eorix bE R PSR SRR
H %0 Fé 5 APS ¢ (%A

% 934-935% 936%8)-

8.113 Interventions requiring cessation of filling
and/or extrusion, moulding and sealing and,
where required, re-sterilisation of the filling
machine should be clearly defined and
described in the filling procedure, and
included in the APS as relevant (see
paragraphs 9.34, 9.35 and 9.36).

8.114BFS % Hp F #x Lm? 'FH#‘ %5 B R
P\ m CCS ],R?*é?"‘ _.p( ) l’ﬁ _Q }‘%mm ra'
3P LA S S A

8.114 The controls identified during qualification
of BFS should be in alignment with the
site’s CCS. Aspects to be considered include
but are not limited to:

. FEEMEETRR R &

i. determination of the boundaries of the

critical zone,

i RBEHIZER S AP ER v AT

ii. environmental control and monitoring,
both of the machine and the background
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in which it is placed,

. A B ¥FEe R iii. personnel gowning requirements,
V. A& CHEMZE B kR iv. integrity testing of the product filling
Bl (4P BEPE) lines and filtration systems (as relevant),
V., NG AR R V. duration of the batch or filling
campaign,
Vi, FAIRES R ¢ #é-ﬁa?l fie & bz vi. control of polymer granulate, including
B At 1B B distribution systems and critical
extrusion temperatures,
Vil @R X FEFR 2GR E R vii. cleaning-in-place and
e *]ﬁ ) sterilisation-in-place of equipment as
necessary,
Vil B BT R BRI (4 viii. machine operation, settings and alarm
PF) o management (as relevant).
8.115BFS shRiét e 8k ik & kB 8.115 Critical process parameters for BFS should

RrE® o 5 4ol /o

be determined during equipment
qualification and should include, but are not

limited to:
I ASERZE LEE (whh) PR i. clean-in-place and sterilisation-in-place
—ﬁ‘— SRR ﬁ ; of product pipelines and filling needles
(mandrels);
i, I 8ok s REZ T ii. setting, maintenance and monitoring of
HEESBEZFH 5: rEIR A B R extrusion parameters, including
HE RS temperature, speed and extruder throat
settings for parison thickness;
. APBFE R R T~ BEZ TR @ iii. setting, maintenance and monitoring of

FHAEE AT E b g &

mould temperatures, including rate of

cooling where necessary for product

stability;
iv. 75 4o TIHHE 2 e ey iv. preparation and sterilisation of ancillary
# & R ﬁ v BAoEL E S components added to the moulded unit,
e.g. bottle caps;
V. APREPF o B4R R S ﬁﬁ‘} o V. environmental control, cleaning,
ERalgs £ VI - R EEE sterilisation and monitoring of the
oo critical extrusion, transfer and filling
areas as relevant;
Vi. 2 F BB LRGP R B LD vi. batch-specific testing of package
¢ HREER wall-thickness at critical points of the
container;
Vii. e EI A LEE S EAEE vii. settings for correct filling volumes,
LIS M speeds and uniformity;
Vill. 3k 2 iE @ A e B R (&R viii. settings for any additional printing

%)\nn&,); hEAR RS R iR
A R B2

(batch coding), embossing or debossing
to ensure that unit integrity and quality

is not compromised;
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IX. #73 LEF BE 100% = B EpE ix. methods and parameters for integrity
3 2% Sfc (20 % 822 8); testing of 100% of all filled containers
(see paragraph 8.22);
X. X EF AN F f LEH R 2R X.  settings for cutters or punches used to
HopL(L 3 rf )RR ] R BN AR o remove waste plastic surrounding filled
units (flash removal).
8.116 24 A AR B * §F § 2R K 8.116 Appropriate procedures for the verification,
i TRI2 je4k BFS B4l Ar Sdc monitoring and recording of BFS critical

ELE Sl

process parameters and equipment operation
should be applied during production.
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8.117 Operational procedures should describe how
blowing, forming and sealing issues are
detected and rectified. Rejected units or
sealing issues should be recorded and
investigated.

8.1184r% BFS WAz s 37 4r i it FIHCW %
® (bde> 5 LVP AL 3 ) gk

EEREEFE AL TR FEA
F jfk'mm fi/’k 4v ¥ @i%iﬂ °

<

X~

8.118 Where the BFS process includes the addition
of components to moulded containers (e.g.
addition of caps to LVP bottles), these
components should be appropriately
decontaminated and added to the process
using a clean, controlled process.

Lot ER AR B A

2, 77 /,_L N
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i. For aseptic processes, the addition of

b iE s ¥R R FE AR ﬁmg EIEY) components should be performed under
FEMAE R G chE F grade A conditions, to ensure the sterility
of critical surfaces, using pre-sterilised
components.
([ SR W J]Eﬁ A S B KR F R AR ii. For terminally sterilised products, the
FESCEFE et 2 R R B2 B e validation of terminal sterilisation
F MR SR SE L f R processes should ensure the sterility of all
B R AR R T o critical product pathways between the
component and moulded container,
including areas that are not wetted during
sterilisation.
il i 2 2 TPl AR 0 MR IR iii. Testing procedures should be established

2 Behg oamA e

and validated to ensure the effective
sealing of components and moulded

containers.
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8.119 Appropriate maintenance procedures should
be established based on risk, and include
maintenance and inspection plans for items
critical to unit sealing, integrity and sterility.
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8.120 The moulds used to form containers are
considered critical equipment and any
changes or modification to moulds should
result in an assessment of finished product
container integrity, and where the
assessment indicates, should be supported by
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validation. Any issues identified that
indicate a potential product quality concern
should be documented and investigated.

) § 7 Lyophilization
8.121 i §z A - B ML RARH I 13 7 i 8.121 Lyophilization is a critical process step and
PEASS R R A TR E ik all activities that can affect the sterility of
BAL L R FA SR A ook the product or material need to be regarded
SRR L Ty Ay as e_xFensions of the aseptic p_rt_)ces_,sing of the
B A G o AT ]R_%ﬂ F]V’L fﬁr’ Zter!llsed produFt. The lyophilization
‘ R e guipment and its processes should be
R R 2 designed to ensure that product or material
2 B enpie 2 3 ool is ‘}‘L HT ML D sterility is maintained during lyophilization
B A F R CCS A2 e by preventing microbial and particle
contamination between the filling of
products for lyophilization, and completion
of lyophilization process. All control
measures in place should be determined by
the site’s CCS.
8122 ik iz 2 AP K & (Bdode 4 ~ /] Hxen 8.122 The sterilisation of the lyophilizer and

AFEk) R FRERE > T & APS
iR AP ERY 2 Bk FE R
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associated equipment (e.g. trays, vial support
rings) should be validated and the holding
time between the sterilisation cycle and use
appropriately challenged during APS (see
paragraph 9.33). The lyophilizer should be
sterilised regularly, based on system design.
Re-sterilisation should be performed
following maintenance or cleaning.
Sterilised lyophilizers and associated
equipment should be protected from
contamination after sterilisation.

8.123 pf sc ¥ Ap b A KA 0 2 K/
PREBORFBGET AR EEAR
SRR S i Sl s RE R S/
gk EARY 8 % S5 A AR M PR G
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8.123 Lyophilizers and associated product transfer
and loading/unloading areas should be
designed to minimize operator intervention
as far as possible. The frequency of
Iyophilizer sterilisation should be
determined based on the design and risks
related to system contamination during use.
Lyophilizers that are manually loaded or
unloaded with no barrier technology
separation should be sterilised before each
load. For lyophilizers loaded and unloaded
by automated systems or protected by closed
barrier systems, the frequency of sterilisation
should be justified and documented as part
of the CCS.

8.124 1= Fts 2 AT EARY b RHF I T

8.124 The integrity of the lyophilizer should be
maintained following sterilisation and during
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Iyophilization. The filter used to maintain
Iyophilizer integrity should be sterilised
before each use of the system and its
integrity testing results should be part of the
batch certification/release. The frequency of
vacuum/leak integrity testing of the chamber
should be documented and the maximum
permitted leakage of air into the lyophilizer
should be specified and checked at the start
of every cycle.

BA25 Mt & ik icd B i m A NI

o

8.125 Lyophilization trays should be checked

regularly to ensure that they are not
misshapen or damaged.

8126 £{% (% 4 » A ich &
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8.126 Points to consider for the design of loading

(and unloading, where the lyophilized
material is still unsealed and exposed),
include but are not limited to:

L RREG I AERYN A 2

EINT.

i. The loading pattern within the lyophilizer
should be specified and documented.

. H#-38 a 3 B oany B DR i
o e b A MR TR 0 X
NEERCIERARE
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ii. The transfer of partially closed containers
to a lyophilizer should be undertaken
under grade A conditions at all times and
handled in a manner designed to
minimize direct operator intervention.
Technologies such as conveyor systems
or portable transfer systems (e.g. clean air
transfer carts, portable unidirectional
airflow workstations) should be used to
ensure that the cleanliness of the system

used to transfer the partially closed

R 35 ] S GlAeig E AP g containers is maintained. Alternatively,

) where supported by validation, trays
closed in grade A and not reopened whilst
in the grade B area may be used to protect
partially stoppered vials (e.g.
appropriately closed boxes).

iii. & 5] KEZ2 AP Rl R 7 ¥ iii. Airflow patterns should not be adversely
Al A S A IR affected by transport devices and venting

of the loading zone.

iv. A B3y B (Gl4od e 4 % ) iv. Unsealed containers (such as partially
FU) BRH A A BIEET R stoppered vials) should be maintained
HEFHERPEHIS TR @y under grade A conditions and should
# g A B IER o normally be separated from operators by

physical barrier technology or any other
appropriate measures.

V. ok Ay R OL it B A S

V. Where seating of the stoppers is not
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completed prior to opening the lyophilizer
chamber, product removed from the
lyophilizer should remain under grade A
conditions during subsequent handling.
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vi. Utensils used during loading and
unloading of the lyophilizer (e.g. trays,
bags, placing devices, tweezers) should

be sterile.

B LI

Closed systems

8127 % * BB 4 ¥ 1 Mk p AITHREB
%ﬁ4ﬁﬁ%ﬁ1“§ﬁ%ﬁ&%°%
KL AL BRI LR A 1k (Fen

,‘ﬁ:id AR R & o

8.127 The use of closed systems can reduce the
risk of microbial, particle and chemical
contamination from the adjacent
environment. Closed systems should always
be designed to reduce the need for manual
manipulations and the associated risks.

8.128 /i * v m F W AR BBk St 8.128 It is critical to ensure the sterility of all
BAEEMEG EFANIMEE product contact surfaces of closed systems
wERFEAEL TR R P kRt 2 used for aseptic processing. The design and
E o AR AR R A sele(i[t_lon of an)_/ closhed T;/stem used for

et e e s " aseptic processing should ensure
'E\ F]&@//ﬁ ""L*ié S F]:TQ * (oo mair:nenche of s‘?erility. Connection of
R/E R BRFA SR X sterile equipment (e.g. tubing/pipework) to
PR R AR (Pl P R R the sterilised product pathway after the final
EE)o sterilising grade filter should be designed to
be connected aseptically (e.g. by intrinsic
sterile connection devices).
8.129 ks # B~if & #’ R A FA AR 8.129 Appropriate measures should be in place to
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ensure the integrity of components used in
aseptic connections. The means by which
this is achieved should be determined and
captured in the CCS. Appropriate system
integrity tests should be considered when
there is a risk of compromising product
sterility. Supplier assessment should include
the collation of data in relation to potential
failure modes that may lead to a loss of
system sterility.
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8.130 The background environment in which
closed systems are located should be based
on their design and the processes
undertaken. For aseptic processing and
where there are any risks that system
integrity may be compromised, the system
should be located in grade A. If the system
can be shown to remain integral at every
usage (e.g. via pressure testing and/or
monitoring) then a lower classified area may
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be used. Any transfer between classified

BR AR (Blheo ¥R FEARD areas should be thoroughly assessed (see

Cho¥® &% W aFlfEsnALTg)D paragraph 4.10). If the closed system is

T i)ai‘}:”%f 24 (4ek & ﬁ@lﬁiﬂ‘] e opened (e.g.. for_malntenanc_e of a bulk

o ﬁ) . manufactur_lng line) _th_en this should bfa
performed in a classified area appropriate to
the materials (e.g. grade C for terminal
sterilisation processes, or grade A for aseptic
processing) or be subject to further cleaning
and disinfection (and sterilisation in case of
aseptic processes).

- @ * k3 (SUS) Single use systems (SUS)

8.131SUS & * *r #id & FA &fhjF > &
FTAREAFR Y R oSUS v L L H -
Bt L FTud S REE RS B4
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8.131 SUS are those technologies used in
manufacture of sterile products which are
used as an alternative to reusable equipment.
SUS can be individual components or made
up of multiple components such as bags,
filters, tubing, connectors, valves, storage

LR B A bottles and sensors. Single use systems

A el o should be designed to reduce the need for
manipulations and complexity of manual
interventions.

81327 £ SUS M T h ' Kiva 8.132 There are some specific risks associated with
CCS thi— A BTG oiT b 'h & 12 SUS which should be assessed as part of the
A LR CCS. These risks include but are not limited

to:
. AREAEREHAie 2 Faips i. the interaction between the product and
T4 (dosft > &3 d B EE ), product contact surface (such as
adsorption, or leachables and
extractables),
. PRGN H AT EA4F R Y k2 ii. the fragile nature of the system
%33 A ;rr ) compared with fixed reusable systems,
i, H A4 A 13 F(2 A E E S iii. the increase in the number and
)i e E 2 AF RN complexity of manual operations
(including inspection and handling of
the system) and connections made,
Iv. e angsend iv. the complexity of the assembly,
V. REALERERET IR LR v. the performance of the pre- and post-use
g R (%2 % 8.87 integrity testing for sterilising grade
2 ) filters (see paragraph 8.87),
Vi. 73 BRIV F R B IREGR R vi. the risk of holes and leakage,
Vii. 3Rt HEpET R B2 kAo vii. the potential for compromising the

system at the point of opening the outer
packaging,

Vill. fickia 4 enk "R o

viil. the risk of particle contamination.
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8.133 Sterilisation processes for SUS should be
validated and shown to have no adverse
impact on system performance.
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8.134 Assessment of suppliers of disposable
systems including sterilisation is critical to
the selection and use of these systems. For
sterile SUS, verification of sterility
assurance should be performed as part of the
supplier qualification and evidence of
sterilisation of each unit should be checked
on receipt.

8135 A H & A FIEfJ & 5 PR K glE
o el ATiE TR .

8.135 The adsorption and reactivity of the product
with product contact surfaces should be
evaluated under process conditions.
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8.136 The extractable and leachable profiles of the
SUS and any impact on the quality of the
product especially where the system is made
from polymer-based materials should be
evaluated. An assessment should be carried
out for each component to evaluate the
applicability of the extractable profile data.
For components considered to be at high risk
from leachables, including those that may
absorb processed materials or those with
extended material contact times, an
assessment of leachable profile studies,
including safety concerns, should be taken
into consideration. If applying simulated
processing conditions, these should
accurately reflect the actual processing
conditions and be based on a scientific
rationale.
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8.137 SUS should be designed to maintain
integrity throughout processing under the
intended operational conditions. Attention to
the structural integrity of the single use
components is necessary where these may be
exposed to more extreme conditions (e.g.
freezing and thawing processes) either
during routine processing or transportation.
This should include verification that intrinsic
sterile connection devices (both heat sealed
and mechanically sealed) remain integral
under these conditions.

813814 A & 2 H e enh ' & M 42
M 4 SUS }é;i 7 LR o

8.138 Acceptance criteria should be established
and implemented for SUS corresponding to
the risks or criticality of the products and its
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processes. On receipt, each piece of SUS
should be checked to ensure that they have
been manufactured, supplied and delivered
in accordance with the approved
specification. A visual inspection of the
outer packaging (e.g. appearance of exterior
carton, product pouches), label printing, and
review of attached documents (e.g.
certificate of conformance and proof of
sterilisation) should be carried out and
documented prior to use.

8.139 SUS mf’s,%é;;i A1 }f@lﬂ' IF.:r_ > ul]—lir' ‘e ;L*:
EPFE'?-*'E-FFEE%E°

8.139 Critical manual handling operations of SUS
such as assembly and connections should be
subject to appropriate controls and verified

during APS.
9.3 &2 942 & 8| (Environmental & process monitoring)
PRt General
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9.1 The site’s environmental and process
monitoring programme forms part of the
overall CCS and is used to monitor the
controls designed to minimize the risk of
microbial and particle contamination. It should
be noted that the reliability of each of the

[ L A Eal S E{]’# elements of the monitoring system (viable,

’ﬁ“}ﬂ [ Al St SRR R R non-viable and APS) when taken in isolation is

PR S EA R sE Y F A 212 limited and should not be considered

T F o individually to be an indicator of asepsis.
When considered together, the results help
confirm the reliability of the design, validation
and operation of the system that they are
monitoring.

92 FA ¥ d T BRI e 9.2 This programme is typically comprised of the

following elements:

i. environmental monitoring — total particle;

ii. environmental and personnel monitoring —

viable particle;

MR R ~ PR AR 2 B FRER s

iii. temperature, relative humidity and other

specific characteristics;

| d
r-r'

iv.APS (0 & FHlid Yo

Iv. APS (aseptically manufactured product
only).
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9.3 The information from these systems should be
used for routine batch certification/release and
for periodic assessment during process review
or investigation. This applies for both terminal
sterilisation and aseptic processes, however,
the criticality of the impact may differ
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depending upon the product and process type.

B yer R

Environmental and process monitoring
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9.4 An environmental monitoring programme
should be established and documented. The
purpose of the environmental monitoring
programme, is to:

L FEEFEZRFEILFRE RRFZ
ERE L NFEFRERE T FF

i. Provide assurance that cleanrooms and

clean air equipment continue to provide an

TRIBE environment of appropriate air cleanliness,
in accordance with design and regulatory
requirements.

. 7 2 R A R B DR ii. Effectively detect excursions from

v ETE ¥ A A ’;‘r YA B R 3 environmental limits triggering

investigation and assessment of risk to

product quality.
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Risk assessments should be performed in order to
establish this comprehensive environmental
monitoring programme, i.e. sampling locations,
frequency of monitoring, monitoring methods and
incubation conditions (e.g. time, temperature(s),
aerobic and/or anaerobic conditions).

These risk assessments should be conducted based

on detailed knowledge of; the process inputs and

final product, the facility, equipment, the criticality

m%m{rg&* ° of specific processes and steps, the operations
involved, routine monitoring data, monitoring data
obtained during qualification and knowledge of
typical microbial flora isolated from the
environment.

hRTFG R ZAETMAET PR > F I A | The risk assessment should include the determination

BWALY 4oF et 5 LRV § H A S5 | ofcritical monitoring locations, those locations

A BBenid (blar A~ BHTED where the presence of microorganisms during

A B ABFIRARDBET ) BT E processing may haV.e an impa.ct upon product quality,

por o F T :—E‘ H R b T (e.g. grade A, 'aseptlc. processmg areas and the grade

o ) B areas that directly interface with the grade A area).
R RN F G ARERCRAE R R O Consideration of other information such as air
F oot B TR R E S FRL AR visualisation studies should also be included. These

$rfr CCS FFY -

risk assessments should be reviewed regularly in
order to confirm the effectiveness of the site’s
environmental monitoring programme. The
monitoring programme should be considered in the
overall context of the trend analysis and the CCS for
the site.

95?%/%‘?:—_ /gfﬂ/iq_i{e HHEMEALARZPE
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9.5 Routine monitoring of cleanrooms, clean air
equipment and personnel should be performed
in operation throughout all critical stages of
processing, including equipment set-up.
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9.6 Other characteristics, such as temperature and
relative humidity, should be controlled within
ranges that align with
product/processing/personnel requirements and
support maintenance of defined cleanliness
standards (e.g. grade A or B).

0.7 $3° A B % g Bl fuic P M 4EH (18
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9.7 The monitoring of grade A should demonstrate
the maintenance of aseptic processing
conditions during critical operations.
Monitoring should be performed at locations
posing the highest risk of contamination to the
sterile equipment surfaces, containers, closures

S RS R and product. The selection of monitoring
locations and the orientation and positioning of
sampling devices should be justified and
appropriate to obtain reliable data from the
critical zones.

908+ > 22 B W TEE X FTLE % o 9.8 Sampling methods should not pose a risk of

contamination to the manufacturing operations.
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9.9 Appropriate alert levels and action limits
should be set for the results of viable and total
particle monitoring. The maximum total
particle action limits are described in Table 5
and the maximum viable particle action limits
are described in Table 6. However, more
stringent action limits may be applied based on
data trending, the nature of the process or as
determined within the CCS. Both viable and
total particle alert levels should be established
based on results of cleanroom qualification
tests and periodically reviewed based on
ongoing trend data.

9.10A &% (M) B 5T + C5F 1
2D s ERREARE R o A
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9.10 Alert levels for grade A (total particle only)
grade B, grade C and grade D should be set
such that adverse trends (e.g. a numbers of
events or individual events that indicate a

BRI R EE) AR A fR c _
N deterioration of environmental control) are
detected and addressed.
011 % R4/ ¥ P 3748 % 2 47 2 2 - 4% 9.11 Monitoring procedures should define the
A R T SE S approach to trending. Trends should include,
but are not limited to:
AkAx ;S B EFHTLE S EJENMN i. increasing numbers of excursions from
bl action limits or alert levels;
Lo R E SRR ii. consecutive excursions from alert levels;
i Er fh m%r&iﬁ-f‘fﬁv REF o A iii. regular but isolated excursion from action
LR F] (Bde B E A HIg limits that may have a common cause, (e.g.
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single excursions that always follow
planned preventative maintenance);

iv. ficd P FEAAF A SR 2 A& B Uk
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S 2 WA

iv. changes in microbial flora type and
numbers and predominance of specific
organisms. Particular attention should be
given to organisms recovered that may
indicate a loss of control, deterioration in
cleanliness or organisms that may be
difficult to control such as spore-forming
microorganisms and moulds.
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9.12 The monitoring of grade C and D cleanrooms
in operation should be performed based on
data collected during qualification and routine
data to allow effective trend analysis. The
requirements of alert levels and action limits
will depend on the nature of the operations
carried out. Action limits may be more
stringent than those listed in Table 5 and
Table 6.
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9.13 If action limits are exceeded, operating
procedures should prescribe a root cause
investigation, an assessment of the potential
impact to product (including batches produced
between the monitoring and reporting) and
requirements for corrective and preventive
actions. If alert levels are exceeded, operating
procedures should prescribe assessment and

- follow-up, which should include consideration
of an investigation and/or corrective actions to
avoid any further deterioration of the
environment.

BE R —Bicr Environmental monitoring — total particle
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9.14 A total particle monitoring program should be
established to obtain data for assessing
potential contamination risks and to ensure the
maintenance of the environment for sterile
operations in a qualified state.

915% - AR B T P2 FHEMckERE

9.15 The limits for environmental monitoring of

B2 5o airborne particle concentration for each
graded area are given in Table 5.
i S5:A A2 SR ERhER LR o Table 5: Maximum permitted total particle
concentration for monitoring.
Gra- | Maximum limits for Maximum limits for
>0.5pm e =5 pum m? de total particle > 0.5 total particle > 5

3B E | BT g4 g

¥

pm/m? pm/m?
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# i ik # ik Ll 1Y at in at rest In
A 3520 3520 29 29 rest operation operation
B 3520 352 000 29 2930 A | 3500 3520 29 29
C 352000 | 3520000 | 2930 29 300
3520 | AR AL B [3520 |352000 |29 2930
D 000 g @ 29 300 e (@
(@) $15°D 5% o B i T E 24 AT R 0 C | 352000 | 352000 2930 29 300
PP W R RLE R E BT pE 2 D |3 520 Not 29300 | Not
AL T H L o 000 predetermi predeterm
ned @ ined @

(a) For grade D, in operation limits are not
predetermined. The manufacturer should establish in
operation limits based on a risk assessment and on
routine data, where applicable.

EE ol BT A -3 T = g Al ol R
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Note 1: The particle limits given in the table for the
“at rest” state should be achieved after a short “clean
up” period defined during qualification (guidance
value of less than 20 minutes) in an unmanned state,
after the completion of operations (see paragraph
4.29).
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Note 2: The occasional indication of macro particle
counts, especially > 5 um, within grade A may be
considered to be false counts due to electronic noise,
stray light, coincidence loss etc. However,
consecutive or regular counting of low levels may be
indicative of a possible contamination event and
should be investigated. Such events may indicate
early failure of the room air supply filtration system,
equipment failure, or may also be diagnostic of poor
practices during machine set-up and routine

operation.
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9.16 For grade A, particle monitoring should be
undertaken for the full duration of critical
processing, including equipment assembly.
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9.17 The grade A area should be monitored
continuously (for particles >0.5 and >5 pum)
and with a suitable sample flow rate (at least
28 litres (1ft3) per minute) so that all
interventions, transient events and any system
deterioration is captured. The system should
frequently correlate each individual sample
result with alert levels and action limits at
such a frequency that any potential excursion
can be identified and responded to in a timely
manner. Alarms should be triggered if alert
levels are exceeded. Procedures should define
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the actions to be taken in response to alarms
including the consideration of additional
microbial monitoring.
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9.18 It is recommended that a similar system be
used for the grade B area although the sample
frequency may be decreased. The grade B
area should be monitored at such a frequency
and with suitable sample size that the
programme captures any increase in levels of
contamination and system deterioration. If
alert levels are exceeded, alarms should be
triggered.
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9.19 The selection of the monitoring system should
take into account any risk presented by the
materials used in the manufacturing operation
(e.g. those involving live organisms, powdery
products or radiopharmaceuticals) that may
give rise to biological, chemical or radiation
hazards.
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9.20 In the case where contaminants are present
due to the processes involved and would
potentially damage the particle counter or
present a hazard (e.g. live organisms, powdery
products and radiation hazards), the frequency
and strategy employed should be such as to
assure the environmental classification both
prior to and post exposure to the risk. An
increase in viable particle monitoring should
be considered to ensure comprehensive
monitoring of the process. Additionally,
monitoring should be performed during
simulated operations. Such operations should
be performed at appropriate intervals. The
approach should be defined in the CCS.
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9.21 The size of monitoring samples taken using
automated systems will usually be a function
of the sampling rate of the system used. It is
not necessary for the sample volume to be the
same as that used for formal classification of
cleanrooms and clean air equipment.
Monitoring sample volumes should be
justified.

BEZE A RER LS

Environmental and personnel monitoring — viable
particle
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9.22 Where aseptic operations are performed,
microbial monitoring should be frequent using
a combination of methods such as settle
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plates, volumetric air sampling, glove, gown
and surface sampling (e.g. swabs and contact
plates). The method of sampling used should
be justified within the CCS and should be
demonstrated not to have a detrimental impact
on grade A and B airflow patterns. Cleanroom
and equipment surfaces should be monitored
at the end of an operation.
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9.23 Viable particle monitoring should also be
performed within the cleanrooms when
normal manufacturing operations are not
occurring (e.g. post disinfection, prior to start
of manufacturing, on completion of the batch
and after a shutdown period), and in
associated rooms that have not been used, in
order to detect potential incidents of
contamination which may affect the controls
within the cleanrooms. In case of an incident,
additional sample locations may be used as a
verification of the effectiveness of a corrective
action (e.g. cleaning and disinfection).
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9.24 Continuous viable air monitoring in grade A
(e.g. air sampling or settle plates) should be
undertaken for the full duration of critical
processing, including equipment (aseptic
set-up) assembly and critical processing. A
similar approach should be considered for
grade B cleanrooms based on the risk of
impact on the aseptic processing. The
monitoring should be performed in such a way
that all interventions, transient events and any
system deterioration would be captured and
any risk caused by interventions of the
monitoring operations is avoided.
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9.25 A risk assessment should evaluate the
locations, type and frequency of personnel
monitoring based on the activities performed
and the proximity to critical zones.
Monitoring should include sampling of
personnel at periodic intervals during the
process. Sampling of personnel should be
performed in such a way that it will not
compromise the process. Particular
consideration should be given to monitoring
personnel following involvement in critical
interventions (at a minimum gloves, but may
require monitoring of areas of gown as
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applicable to the process) and on each exit
from the grade B cleanroom (gloves and
gown). Where monitoring of gloves is
performed after critical interventions, the
outer gloves should be replaced prior to
continuation of activity. Where monitoring of
gowns is required after critical interventions,
the gown should be replaced before further
activity in the cleanroom.
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9.26 Microbial monitoring of personnel in the
grade A and grade B areas should be
performed. Where operations are manual in
nature (e.g. aseptic compounding or filling),
the increased risk should lead to enhanced
emphasis placed on microbial monitoring of
gowns and justified within the CCS.
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9.27 Where monitoring is routinely performed by
manufacturing personnel, this should be
subject to regular oversight by the quality unit
(refer also to paragraph 8.19).

9%@%&%*ﬂﬁ?$§ﬁﬁﬁﬁm}

Yo Bdo-ig 2 s I A BT8R A ,f;'
VK] 4—‘ Fv %\T L f'&
pee sz 3
%“&ﬁ}

RSN
= °

9.28 The adoption of suitable alternative
monitoring systems such as rapid methods
should be considered by manufacturers in
order to expedite the detection of
microbiological contamination issues and to
reduce the risk to product. These rapid and
automated microbial monitoring methods may
be adopted after validation has demonstrated
their equivalency or superiority to the
established methods.

7
“~

920/ Zu /i 1 fR¥TRR ¥ 2 Frtk D 2 E KK
PREHE G OTEARR DT FEik (T iR
A R o BT B {E A AT RS

% it 4 {2l -

;z:-\‘?"‘i( I

9.29 Sampling methods and equipment used should
be fully understood and procedures should be
in place for the correct operation and
interpretation of results obtained. Supporting
data for the recovery efficiency of the
sampling methods chosen should be available.

9030/ A P54 enimd " AE 4ok 6 9751 9.30 Action limits for viable particle contamination
are shown in Table 6
2 6 A PF AL E L FHELE Table 6: Maximum action limits for viable particle
contamination

£ ?—5*5‘2 ;%‘%ﬁj;‘-; %ﬁg}% ig:‘;ﬁ Glove

B & %r %r Eooe 3t Settle | Contact | print,
CFU (EE |[(ZiE55 | #+ 5 Air plates plates | Includin

3 - - ] Grade sample (diam. (diam. g5

/m 90 mm) | mm), :J;Fl ofiy /ﬁﬁ 90 mm) | 55mm), | fingers
CFU /4 CFU/ CFU/# CFU/4 CFU/ on both

hours ® | plate ® hands

A @ | plate® | % CFU/

175




A £2LO

B 10 5 5 5
C 100 50 25 -
D| 200 100 50 -

| | | glove
A No growth®
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

(@ FRRAr RATEDE (¢ HERFT 2
F)RBET ABR®REZ BEuR>ITAak? 4
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(a) - Settle plates should be exposed in grade A and
B areas for the duration of operations (including
equipment set-up) and changed as required after a
maximum of 4 hours (exposure time should be
based on validation including recovery studies and
it should not have any negative effect on the
suitability of the media used).

(37 i 4 L) RS AT QRM - For grade C and D areas, exposure time (with
- B F]i% R R B‘; e 4 a maximum of 4 hours) and frequency should
T be based on QRM.
- Individual settle plates may be exposed for
less than 4 hours.
(b) 2z LEF* > A %FEZ B % |(b)Contact plate limits apply to equipment, room

BRARLE S TR LIEREAS C BFHED
BHRELY I FERGT L EIRE R @Bt
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and gown surfaces within the grade A and grade B
areas. Routine gown monitoring is not normally

required for grade C and D areas, depending on their

function.
() L& » #* A %P hiZz® L FNA) | (c)ltshould be noted that for grade A, any growth
;lgls B AEh o should result in an investigation.
L RAR L A AR M eng B2 2 883 8 | Note 1: It should be noted that the types of
B 7o *Hi 32, H53%F 7 @ 4 | monitoring methods listed in the table above are
LAV AR L2 fr R AT ARl ?\ examples and other methods can be used provided
cp eh (Gl & 5] B4 AR ﬁ%ﬂ 2 they meet the intent of providing information across

AE AR ) -

the whole of the critical process where product may
be contaminated (e.g. aseptic line set-up, aseptic

processing, filling and lyophilizer loading).

2 AR % CFU T3 "IE el
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CFU 4p B 75
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Note 2: Limits are applied using CFU throughout the
document. If different or new technologies are used
that present results in a manner different from CFU,
the manufacturer should scientifically justify the
limits applied and where possible correlate them to
CFU.
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9.31 Microorganisms detected in the grade A and
grade B areas should be identified to species
level and the potential impact of such
microorganisms on product quality (for each
batch implicated) and overall state of control
should be evaluated. Consideration should
also be given to the identification of
microorganisms detected in grade C and D
areas (for example where action limits or alert
levels are exceeded) or following the isolation
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of organisms that may indicate a loss of
control, deterioration in cleanliness or that
may be difficult to control such as
spore-forming microorganisms and moulds
and at a sufficient frequency to maintain a
current understanding of the typical flora of
these areas.

£ AR APS) (FfEZRFARE)

Aseptic process simulation (APS) (also known as
media fill)
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9.32 Periodic verification of the effectiveness of
the controls in place for aseptic processing
should include an APS using a sterile nutrient
media and/or surrogate in place of the
product. The APS should not be considered as
the primary means to validate the aseptic
process or aspects of the aseptic process. The
effectiveness of the aseptic process should be
determined through process design, adherence
to the pharmaceutical quality system and
process controls, training, and evaluation of
monitoring data. Selection of an appropriate
nutrient media and/or surrogate should be
made based on the ability of the media and/or
surrogate to imitate physical product
characteristics assessed to pose a risk to
product sterility during the aseptic process.
Where processing stages may indirectly
impact the viability of any introduced
microbial contamination, (e.g. aseptically
produced semi-solids, powders, solid
materials, microspheres, liposomes and other
formulations where product is cooled or
heated or lyophilized), alternative procedures
that represent the operations as closely as
possible should be developed. Where
surrogate materials, such as buffers, are used
in parts of the APS, the surrogate material
should not inhibit the growth of any potential
contamination.
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9.33 The APS should imitate as closely as possible
the routine aseptic manufacturing process and
include all the critical manufacturing steps,
specifically:

i. APS Bimfmaki * 3@ fez L
ibéﬁiéfﬁiﬁﬁéﬁ‘w*wﬁ
Batz AR T T & R IT o

i.  The APS should assess all aseptic
operations performed subsequent to the
sterilisation and decontamination cycles

of materials utilised in the process to the
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point where the container is sealed.

il 7% ViR A & iphena ii. For non-filterable formulations, any
“];%‘]"ﬂb A R TR o additional aseptic steps should be
assessed.
. 5 2 F RS AR f BRRT ﬁ iii. Where aseptic manufacturing is

# A
r%’%%i@if F R 3
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performed under an inert atmosphere, the
inert gas should be substituted with air in
the process simulation unless anaerobic

simulation is intended.

iv. @Az & 7 b £ FPAFFET iv. Processes requiring the addition of sterile
MR 2 F AP BRERER powders should use an acceptable
2B AR E BAR R o surrogate material in the same containers
as those used in the process under
evaluation.
V., RELA BB H % T'F( ] V. Separate simulations of individual unit
4ol EE ];H,, X2 FEE R E B operations (e.g. processes involving
Bk mA jrn”@i f2) o FBiT R B E,,J ¥ drying, blending, milling and subdivision
BIOmY 0 EmH AWM YR of a sterile powder) should be avoided.
B R P e 2 6 B T A Any use of individual simulations should
be supported by a documented
WA - justification and ensure that the sum total
of the individual simulations continues to
fully cover the whole process.
Vi. FicA Sl EEERAER S A vi. The process simulation procedure for
B & ﬁ"@i Aeddo &AL OLE B K lyophilized products should represent the
j$\; « 45 % 1% § (chamber dwell) =ik entire aseptic processing chain including
LBy ;\; GRS T sm R g filling, transport, loading, a representative
P IR TR G S TP duration of the chamber dwell, unloading
and sealing under specified, documented
and justified conditions representing
worst case operating parameters.
Vi T P R RS AP SRR vii. The lyophilization process simulation
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should mimic all aspects of the process,

except those that may affect the viability

or recovery of contaminants. For instance,
boiling-over or actual freezing of the
solution should be avoided. Factors to
consider in determining APS design
include, where applicable:

* the use of air to break vacuum instead

of nitrogen or other process gases,

* replicating the maximum interval
between sterilisation of the lyophilizer
and its use,

* replicating the maximum period of
filtration  and

time between

lyophilization, and
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* quantitative aspects of worst-case

e.g.
of trays,

situations, loading the largest

number replicating the
longest duration of loading where the

chamber is open to the environment.
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9.34 The APS should take into account various
aseptic manipulations and interventions
known to occur during normal production as
well as worst-case situations, and take into
account the following:
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Inherent and corrective interventions
representative of the routine process should
be performed in a manner and frequency
similar to that during the routine aseptic
process.
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. The inclusion and frequency of
interventions in the APS should be based
on assessed risks posed to product sterility.

9.35APS 7 JEAL* TP PR iE A b B
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9.35 APS should not be used to justify practices
that pose unnecessary contamination risks.

9.36 ] T

APS - H P Y

9.36 In developing the APS plan, consideration
should be given to the following:

Identification of worst case conditions
covering the relevant variables, such as
container size and line speed, and their
impact on the process. The outcome of
the assessment should justify the
variables selected.

VR P B/HE B Ehi
°% '@lﬁ#ﬁ £ ]v} ?J—?—}i&

Determining the representative sizes of
container/closure combinations to be used
for validation. Bracketing or matrix
approach may be considered for
validation of the same container/closure
configuration for different products where
process equivalence is scientifically

justified.

Maximum permitted holding times for
sterile product and equipment exposed

during the aseptic process.

??'J:LJ/!E/

&
W

The volume filled per container, which
should be sufficient to ensure that the
media contacts all equipment and
component surfaces that may directly
contaminate the sterile product. The
volume used should provide sufficient
headspace to support potential microbial
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growth and ensure that turbidity can be
detected during inspection.

V. %I BEERE CERERY T 5 V. The requirement for substitution of any
TR TR AU TR hiEe inert gas used in the routine aseptic
WM Fae At R T iy &% manufacturing process by air unless
R B~ BT R a.naerf)bic s.imula.tion is intenfled. In these
G 2 (£ % 933 B i s1tuat101?s, 1'nclus1(.)n of occasional
anaerobic simulations as part of the
e overall validation strategy should be
considered (see paragraph 9.33 point iii).
Vii TE DY R A RARN KM E vi. The selected nutrient media should be
S R ;}F] THBAA PR N capable of growing a designated group of
PR B A M E 1}_] (representative local reference microorganisms as described by
isolates)er2 £ the relevant pharmacopeia and suitably
representative local isolates.
Vii. @R A A R 2 RAE R E vii. The method of detection of microbial
pH L IRM, I EEET Sk BB contamination should be scientifically
A o justified to ensure that contamination is
reliably detected.
vill. WAL R 5 opr o PR viii. The process simulation should be of
FARTA NI E AR S HRHITIYZ sufficient duration to challenge the
L& ﬁ AaflsmEgiiEray process, the operators that perform
# B i 4 interventions, shift changes and the
capability of the processing environment
to provide appropriate conditions for the
manufacture of a sterile product.
iX. B RAGFTI Fad L Fx iX. Where the manufacturer operates
PF > 2% 2t APS 1 JE B~ g3 PR BT different or extended shifts, the APS
MY SRR E A SR *Eﬁ,]v_}_ RS should be designed to capture factors
b )R Glde (TR AR T LI specific to those shifts that are assessed to
LiE g Y B LR pose a risk to pro.duct sterlhty, for |
example the maximum duration for which
an operator may be present in the
cleanroom.
X. WHEr V¥ aANEY w22 31 X.  Simulating normal aseptic manufacturing
s (b ,g,r;}f;- IT~ ERTHE ELREE interruptions where the process is idle
EINE SN T 4 DL (e.g. shift changeovers, recharging
dispensing vessels, introduction of
additional equipment)
Xi. FEFkBio|iTA AL RPFHREE Xi. Ensuring that environmental monitoring
Bl TR RO E R o %j_%s_%"gﬁﬂ oo is conducted as required for routine
production, and throughout the entire
duration of the process simulation.
Xil, R * g W p 4o * B Xii. Where campaign manufacturing occurs,

Mt it £ B R RS Y R
2 U A R 1 R

such as in the use of Barrier Technologies
or manufacture of sterile active

substances, consideration should be given
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to designing and performing the process
simulation so that it simulates the risks
associated with both the beginning and
the end of the campaign and
demonstrating that the campaign duration
does not pose any risk.
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Xiii. The performance of "end of production or
campaign APS" may be used as additional
assurance or investigative purposes;
however, their use should be justified in
the CCS and should not replace routine
APS. If used, it should be demonstrated
that any residual product does not
negatively impact the recovery of any

potential microbial contamination.
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9.37 For sterile active substances, batch size should

be large enough to represent routine operation,
simulate intervention operation at the worst
case, and cover all surfaces that may come
into contact with the sterile product. In
addition, all the simulated materials
(surrogates or growth medium) should be
subjected to microbial evaluation. The
simulation materials should be sufficient to
satisfy the evaluation of the process being
simulated and should not compromise the
recovery of micro-organisms.
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9.38 APS should be performed as part of the initial
validation, with at least three consecutive
satisfactory simulation tests that cover all
working shifts that the aseptic process may
occur in, and after any significant
modification to operational practices,
facilities, services or equipment which are
assessed to have an impact on the sterility
assurance of the product (e.g. modification to
the HVAC system, equipment, changes to
process, number of shifts and numbers of
personnel, major facility shut down).
Normally, APS (periodic revalidation) should
be repeated twice a year (approximately every
six months) for each aseptic process, each
filling line and each shift. Each operator
should participate in at least one successful
APS annually. Consideration should be given
to performing an APS after the last batch prior
to shut down, before long periods of inactivity
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or before decommissioning or relocation of a
line.
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9.39 Where manual operation (e.g. aseptic
compounding or filling) occurs, each type of
container, container closure and equipment
train should be initially validated with each
operator participating in at least 3 consecutive
successful APS and revalidated with one APS
approximately every 6 months for each
operator. The APS batch size should mimic
that used in the routine aseptic manufacturing
process.
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9.40 The number of units processed (filled) for
APS should be sufficient to effectively
simulate all activities that are representative of
the aseptic manufacturing process.
Justification for the number of units to be
filled should be clearly captured in the CCS.
Typically, a minimum of 5000 to 10000 units
are filled. For small batches (e.g. those under
5000 units), the number of containers for APS
should at least equal the size of the production
batch.
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9.41 Filled APS units should be agitated, swirled or
inverted before incubation to ensure contact of
the media with all interior surfaces in the
container. All integral units from the APS
should be incubated and evaluated, including
units with cosmetic defects or those which
have gone through non-destructive in-process
control checks. If units are discarded during
the process simulation and not incubated,
these should be comparable with units
discarded during a routine fill, and only if
production SOPs clearly specify that units
must be removed under the same
circumstances (i.e. type of intervention; line
location; specific number of units removed).
In no case should more units be removed
during a media fill intervention than would be
cleared during a production run. Examples
may include those that must be discarded
during routine production after the set-up
process or following a specific type of
intervention. To fully understand the process
and assess contamination risks during aseptic
setup or mandatory line clearances, these units
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would typically be incubated separately, and
would not necessarily be included in the
acceptance criteria for the APS.
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9.42 Where processes include materials that
contact the product contact surfaces but are
then discarded (e.g. product flushes), the
discarded material should be simulated with
nutrient media and be incubated as part of the
APS, unless it can be clearly demonstrated
that this waste process would not impact the
sterility of the product.
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9.43 Filled APS units should be incubated in a
clear container to ensure visual detection of
microbial growth. Where the product
container is not clear (e.g. amber glass,
opaque plastic), clear containers of identical
configuration may be substituted to aid in the
detection of contamination. When a clear
container of identical configuration cannot be
substituted, a suitable method for the detection
of microbial growth should be developed and
validated. Microorganisms isolated from
contaminated units should be identified to the
species level when practical, to assist in the
determination of the likely source of the
contaminant.
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9.44 Filled APS units should be incubated without
unnecessary delay to achieve the best possible
recovery of potential contamination. The
selection of the incubation conditions and
duration should be scientifically justified and
validated to provide an appropriate level of
sensitivity of detection of microbial
contamination.

9453 % 2 & 4

9.45 On completion of incubation:
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i. Filled APS units should be inspected by
personnel who have been appropriately
trained and qualified for the detection of
microbiological contamination. Inspection
should be conducted under conditions that
facilitate the identification of any microbial

contamination.

il = W E AR S RRAR PR O
HREMBE 2§ A4 kB s
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I. Samples of the filled units should undergo
positive control by inoculation with a
suitable range of reference organisms and
suitably representative local isolates.
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9.46 The target should be zero growth. Any

~EF T APS A pTo T sE BT A contaminated unit should result in a failed

3 APS and the following actions should be
taken:

. AATFTET AR T i. aninvestigation to determine the most

probable root cause(s);

il FEEE QTR G PRI

ii. determination and implementation of

appropriate corrective measures;
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iii. a sufficient number of successful,
consecutive repeat APS (normally a
minimum of 3) should be conducted in
order to demonstrate that the process has
been returned to a state of control;
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iv. aprompt review of all appropriate records
relating to aseptic production since the
last successful APS;

a) The outcome of the review should
include a risk assessment of potential
sterile breaches in batches
manufactured since the last successful
APS.

b) All other batches not released to the
market should be included in the
scope of the investigation. Any
decision regarding their release status
should consider the investigation

outcome.
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v. all products that have been manufactured
on a line subsequent to a process
simulation failure should be quarantined
until a successful resolution of the process

simulation failure has occurred;

Vi iS5 R AR TR AET 4 F'J:l'fk’ T'F;%_’
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vi. where the root cause investigation

indicates that the failure was related to

FEE A B eEdo B e g— 202 A operator activity, actions to limit the
operator’s activities, until retrained and
7 R R Jﬁz" A P .
requalified, should be taken;
vii. B o= EFRNN: N b v B ] vii. production should resume only after
B completion of successful revalidation.
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9.47 All APS runs should be fully documented and

include a reconciliation of units processed
(e.g. units filled, incubated and not incubated).
Justification for filled and non-incubated units
should be included in the documentation. All
interventions performed during the APS
should be recorded, including the start and
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end time of each intervention and the involved
person. All microbial monitoring data as well
as other testing data should be recorded in the
APS batch record.
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9.48 An APS run should be aborted only under
circumstances in which written procedures
require commercial lots to be equally handled.
An investigation should be documented in
such cases.

9494 T J FrinT o & FEAAR LA A 4D 9.49 An aseptic process should be subject to a
jr e repeat of the initial validation when:
o R AR TS hE F A i. the specific aseptic process has not been in
Y operation for an extended period of time; or
i WA~ X B ARBFE L g ii. there is a change to the process, equipment,
o g R Ba ‘,,%]” WAe > B 4 FTEA procedures or environment that has the
EEEBAG B AT wL o potential to affect the aseptic process or an

addition of new product containers or

container-closure combinations.

10.5 % € 4] (Quality Control ,QC)
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10.1 There should be personnel available with
appropriate training and experience in
microbiology, sterility assurance and
knowledge of the processes to support the
design of the manufacturing activities,
environmental monitoring regime and any
investigation assessing the impact of
microbiologically linked events to the safety
of the sterile product.
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10.2 Specifications for raw materials, components
and products should include requirements for
microbial, particulate and endotoxin/pyrogen
limits when the need for this has been
indicated by monitoring and/or by the CCS.
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10.3 The bioburden assay should be performed on
each batch for both aseptically filled product
and terminally sterilised products and the
results considered as part of the final batch
review. There should be defined limits for
bioburden immediately before the final
sterilising grade filter or the terminal
sterilisation process, which are related to the
efficiency of the method to be used. Samples
should be taken to be representative of the
worst case scenario (e.g. at the end of hold
time). Where overkill sterilisation parameters
are set for terminally sterilised products,
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bioburden should be monitored at suitable
scheduled intervals.
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10.4 For products authorised for parametric release,
a supporting pre-sterilisation bioburden
monitoring programme for the filled product
prior to initiating the sterilisation cycle should
be developed and the bioburden assay should
be performed for each batch. The sampling
locations of filled units before sterilisation
should be based on a worst case scenario and
be representative of the batch. Any
organisms found during bioburden testing
should be identified and their impact on the
effectiveness of the sterilising process
determined. Where appropriate, the level of
endotoxin/pyrogen should be monitored.
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10.5 The sterility test applied to the finished
product should only be regarded as the last in a
series of critical control measures by which
sterility is assured. It cannot be used to assure
sterility of a product that does not meet its
design, procedural or validation parameters.
The test should be validated for the product

concerned.
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10.6 The sterility test should be performed under
aseptic conditions. Samples taken for sterility
testing should be representative of the whole
of the batch but should in particular include

2R R Bl
samples taken from parts of the batch
considered to be most at risk of contamination,
for example:

. 3 Eea T;E] EZ A&S HRERSE i. For products which have been filled
PR _,‘_ LREFNE aseptically, samples should include
VAR G E TR (B A containers filled at the beginning and end
EAA B RE L A ). of the batch. Additional samples, e.g. taken

after critical interventions should be
considered based on risk.
LET BB BA N A ?éf@ R 2 A ii. For products which have been heat
e HorB iR R N B A KR sterilised in their final containers, samples
B o(blde: o - g ;\. 2 et i taken should be representative of the worst
AR b B R ) o case locations (e.g. the potentially coolest

or slowest to heat part of each load).
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iii. For products which have been lyophilized,
samples taken from different lyophilization

loads.

LAk ARG ERAE L PR (Bl R

Note: Where the manufacturing process results in
sub-batches (e.g. for terminally sterilised products)
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then sterility samples from each sub-batch should be

Hr g THERBIPFIRERTE ‘,3;—]’;;& taken and a sterility test for each sub-batch
o VY BHE B RS A SR A U performed. Consideration should also be given to
(ks o performing separate testing for other finished product
F
tests.

10732 57 icd W R s E®> MRA 10.7 For some products it may not be possible to
E AT R A& [;.] Fliask M E & F] GE obtain a sterility test result prior to release
koo AiBBFRT > ke 30 because the shelf life of the product is too
Gl At Aol R T ] 0 B /RS M g short to allow completion of a sterility test. In
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o ) design of the process and additional
BTG B edk o

monitoring and/or alternative test methods
required to mitigate the identified risks should
be assessed and documented.
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10.8 Any process (e.g. Vaporized Hydrogen
Peroxide, Ultra Violet) used to decontaminate
the external surfaces of sterility samples prior
to testing should not negatively impact the
sensitivity of the test method or the reliability
of the sample.
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10.9 Media used for product testing should be
quality control tested according to the related
Pharmacopeia before use. Media used for
environmental monitoring and APS should be
tested for growth promotion before use, using
a scientifically justified and designated group
of reference microorganisms and including
suitably representative local isolates. Media
quality control testing should normally be

performed by the end user. Any reliance on

ﬁi;;] FEIEE outsourced testing or supplier testing of media
should be justified and transportation and
shipping conditions should be thoroughly
considered in this case.
10105 % 2. e 8. & Pl S AR5 iy b F 10.10 Environmental monitoring data and trend
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data generated for classified areas should be
reviewed as part of product batch
certification/release. A written procedure
should be available that describes the actions
to be taken when data from environmental
monitoring are found out of trend or
exceeding the established limits. For
products with short shelf life, the
environmental data for the time of
manufacture may not be available; in these
cases, the compliance should include a

review of the most recent available data.
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Manufacturers of these products should
consider the use of rapid/alternative
methods.
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10.11 Where rapid and automated microbial
methods are used for general manufacturing
purposes, these methods should be validated
for the product(s) or processes concerned.

i# R (Glossary)
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Airlock — An enclosed space with interlocked
doors, constructed to maintain air pressure
control between adjoining rooms (generally
with different air cleanliness standards). The
intent of an airlock is to preclude ingress of
particle matter and microorganism

contamination from a lesser controlled area.

78 "L — Ao fic A PN PE AR Action limit — An established relevant measure

EENETAPMBE ; § ABIELE @ (e.g. microbial, or airborne particle limits) that,

e iR A 0 T RB A REEREDL R when exceeded, should trigger appropriate

% o investigation and corrective action based on the
investigation.
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(e.g. microbial, or airborne particle levels)
giving early warning of potential drift from
normal operating conditions and validated
state, which does not necessarily give grounds
for corrective action but triggers appropriate
scrutiny and follow-up to address the potential
problem. Alert levels are established based on
routine and qualification trend data and are
periodically reviewed. The alert level can be
based on a number of parameters including
adverse trends, individual excursions above a
set limit and repeat events.

Aseptic preparation/processing — The handling

of sterile product, containers and/or devices in
a controlled environment in which the air
supply, materials and personnel are regulated
to prevent microbial, endotoxin/pyrogen and
particle contamination.
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Simulation (APS) A
simulation of the entire aseptic manufacturing
process in order to verify the capability of the

Aseptic  Process

process to assure product sterility. Includes all
aseptic operations associated with routine
manufacturing, e.g. assembly,
formulation, filling, lyophilization and sealing

equipment
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Processes as necessary.

EFPHE—Gd R*Y EFHLITER T UG Asepsis — A state of control attained by using
RABOEFAASL AT L0 SR an aseptic work area and performing activities
(7 1F it e SR in a manner that precludes microbial
contamination of the exposed sterile product.
WEAF T RHR—RER T TR g B A Bacterial retention testing — This test is

TEOUGE G AR 2 “f ‘mﬁ—] FERER
Frew B B (Bldhe D B ER 107
cfu/cm? ¢ Brevundimonas diminuta) % 34,

,—

7 °

performed to validate that a filter can remove
bacteria from a gas or liquid. The test is usually
performed using a standard organism, such as

Brevundimonas diminuta at a minimum
concentration of 107 Colony Forming
Units/cm?.
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Barrier — A physical partition that affords
aseptic processing area (usually grade A)
protection by separating it from the
environment. Such  systems
frequently use in part or totally the Barrier
Technologies known as RABS or isolators.

background
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The total number of

microorganisms associated with a specific item

Bioburden

such as personnel, manufacturing
environments (air and surfaces), equipment,
product packaging, raw materials (including
water), finished

products.

in-process materials, or
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that
viable bioburden via wuse of
sporicidal chemical agents.

Bio-decontamination - A  process

eliminates
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Biological Indicators (BI) — A population of
microorganisms

inoculated onto a suitable
medium (e.g. solution, container or closure)
and placed within a steriliser or load or room
locations to determine the sterilisation or
disinfection cycle efficacy of a physical or
chemical process. The
microorganism is selected and validated based
upon its resistance to the given process.

challenge

Incoming lot D-value, microbiological count
and purity define the quality of the BI.
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Blow-Fill-Seal (BFS) — A technology in which
containers are formed from a thermoplastic
granulate, filled with product, and then sealed
in a continuous, integrated, automatic

operation. The two most common types of
BFS machines are the Shuttle type (with
Parison cut) and the Rotary type (Closed
Parison).
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Campaign manufacture — A manufacture of a

series of batches of the same product in
sequence in a given period of time with strict
adherence to established and validated control
measures.

BHR—F 3 5 BEER R (FLFEZ

Classified area — An area that contains a

) number of cleanrooms (see cleanroom
definition).

FR—ARFERF (Gl ARG S S Cleaning — A process for removing

& B G )ik AT o contamination e.g. product residues or
disinfectant residues.

RE®R—EF P RO S 2 PR ER Clean area — An area with defined particle and

LENRF U FEZ 5 BpROTER - microbiological cleanliness standards usually
containing a number of joined cleanrooms.

HEZF SR ~BEZ P ER Cleanroom — A room designed, maintained,

LI HA R A $5 A it E 7 o Bt eniE and controlled to prevent particle and microbial

E3 e b e vEHFH B LR E L F contamination of drug products. Such a room is

g B o assigned and reproducibly meets an
appropriate air cleanliness level.

FER A B—— G BB ER R Cleanroom classification — A method of

BRFETAFELFRE R kTR assessing the level of air cleanliness against a

o

N+

Bz g FERDD]

specification for a cleanroom or clean air
equipment by measuring the total particle

concentration.
FERRB— BTG R FE T Cleanroom qualification — A method of
FEZFRELIPLEAITFY ¥ e o assessing the level of compliance of a
classified cleanroom or clean air equipment
with its intended use.
BPESR—AEF B FIIRE D Closed system — A system in which the product
Fobldr: Pd R* RS F I AT R is not exposed to the surrounding environment.
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For example, this can be achieved by the use of
bulk product holders (such as tanks or bags)
that are connected to each other by pipes or
tubes as a system, and where used for sterile
products, the full system is sterilised after the
connections are made. Examples of these can
be (but are not limited to) large scale reusable
systems, such as those seen in active substance
manufacturing, or disposable bag and manifold
systems, such as those seen in the manufacture
of biological products. Closed systems are not
opened until the conclusion of an operation.
The use of the term “closed systems” in this
Annex does not refer to systems such as RABS
or isolator systems.

i e

Fig ;= 8 = (CFU)— - Bic? 4 5 s

Unit _ (CFU) A
microbiological term that describes a single

Colony  Forming
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detectable colony that originates from one or
more microorganisms. Colony forming units
are typically expressed as CFU per ml for
liquid samples, CFU per m? for air sample and
CFU per sample for samples captured on solid
medium such as settle or contact plates.

AR w2 A K

NIFREALY 0 L b
P g (P2 drine g 2 5 %‘n/%v
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Contamination — The undesired introduction of
impurities of a microbiological nature (quantity
and type of microorganisms, pyrogen), or of
foreign particle matter, into or onto a raw
material, intermediate, active substance or drug
product
packaging or repackaging, storage or transport

during  production,  sampling,
with the potential to adversely impact product

quality.

54 EFIHE (CCS)— $Hics - P & %
[T 0 E fcf 2 - BEEBaE A R
ey v A &2 WARGE R o iR AR
ﬁaﬁ&&ﬁoﬁ%%?ué“ﬁ&ﬁg‘
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Contamination Control Strategy (CCS) — A
planned set of controls for microorganisms,

endotoxin/pyrogen and particles, derived from
current product and process understanding that
assures process performance and product
quality. The controls can include parameters

and attributes related to active substance,

ERIZ AR 0T R PR S excipient and drug product materials and
components, facility and equipment operating
conditions, in-process controls, finished
product specifications, and the associated
methods and frequency of monitoring and
control.

Hr A —hamFEAeT P T AR Corrective intervention — An intervention that

Freh i~ o v P Rk 7 o FlAeY 3R 1s performed to correct or adjust an aseptic

RAMEEFE A o Hp|F & 3 /.;;xf i (k yz% . process during its execu'tlon. Thes§ may nc‘>t

PR MEOR B R [ HRE LS occur at a set frequency in the routine aseptic
process. Examples include such as clearing
component jams, stopping leaks, adjusting
sensors, and replacing equipment components.

Biatd b —7 i ERBFN I BVELR Critical surfaces — Surfaces that may come

AAEdHFBAAL T LG o MéEL o B directly into contact with, or directly affect, a

WA TERT RS R SR sterile product or its containers or closures.

B AR E A Critical surfaces are render'ed sterile 'prlor to
the start of the manufacturing operation, and
sterility is maintained throughout processing.

Mit® — 0 R FAERITRP > ASEMELD Critical zone — A location within the aseptic

Wk BIREY P o processing area in which product and critical
surfaces are exposed to the environment.

MeEH A » —AMeEgER2Z B R Critical _intervention — An intervention

i~ o (corrective or inherent) into the critical zone.
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D-value — The value of a parameter of
sterilisation (duration or absorbed dose)
required to reduce the number of viable
organisms to 10 per cent of the original
number.

= ':':__E&—k‘%’-‘ﬂ%ﬁ[]\ &3 R ‘—*”ﬁ’ﬁiﬁ

Dead leg — Length of non-circulating pipe

HE SE NN A E S (where fluid may remain static) that is greater
than 3 internal pipe diameters.
"ﬁi—é e~ X F N FETHREEY AL Decommission — When a process, equipment
A * ek g o or cleanroom are closed and they will not be
used again.
2L BERE RN A3 “f & Decontamination — The overall process of

R EeE A (FERTRAF AT

PapgA ) N BEMR HArig * hd 3
A0 (blde i %~ 04 B F) BEE
B2 e AT L EARE 5 R R

T ROFERAER - ﬂ’j_’}"g‘l-'i#%"i i

removal or reduction of any contaminants
(chemical, waste, residue or microorganisms)
from an area, object, or person. The method of
(e.g.
disinfection, sterilisation) should be chosen and
validated to achieve a level of cleanliness

decontamination  used cleaning,

Ao appropriate to the intended use of the item
decontaminated. See also
Bio-decontamination.

3 HR AR UEBR RS T (B Depyrogenation — A process designed to

F %) # “,/T‘ AL EL R R T2 B f&_ _&hﬁ remove or inactivate pyrogenic material (e.g.

B o endotoxin) to a specified minimum quantity.

| 2 A '?L;” 3 ;;L ﬁ»_g\. i %31—;4 A iE TR
VORI M FEcE FIaE &Y TP
2 AR o

Disinfection — The process by which the
reduction of the number of microorganisms is
achieved by the irreversible action of a product
on their structure or metabolism, to a level
deemed to be appropriate for a defined

purpose.
PEEZF—FAEWE AL R Y 5 Endotoxin — A pyrogenic product (i.e.
R AEL (75 gﬁ) I lipopolysaccharide) present in the Gram
e TN é ¥ CF R < hE negative bacterial cell wall. Endotoxin can lead
e o to reactions in patients receiving injections
ranging from fever to death.
THERER — K HREREEIRFEAR Equilibration time — Period which elapses

oo IR Ty Bhiniad E'Jm‘ FlE R AT

between the attainment of the sterilisation
temperature at the reference measurement
point and the attainment of the sterilisation
temperature at all points within the load.

FP b bk R ES A2 A
- ’/fk@lﬁ_vl{l%z\m@?b A AL 20 B R

B R it E AL

Extractables - Chemical entities that migrate
from the surface of the process equipment,
exposed to an appropriate solvent at extreme
conditions, into the product or material being
processed.

First Air — Refers to filtered air that has not
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been interrupted prior to contacting exposed
product and product contact surfaces with the
potential to add contamination to the air prior
to reaching the critical zone.

W EA MR RERE (AFF Filter Integrity test - A test to confirm that a

& HVAC (g B ) iRF H R g, v filter (product, gas or HVAC filter) retain their

AHEIE g R AR 2 AT R R retentive properties and have not been

2 damaged during handling, installation or
processing.

FA-AE-BAHFFS) — - fApd L EY Form-Fill-Seal (FFS) —An automated filling

A2 3 F YRR R FA & o AR RS
Wm0 T 5 i (flat roll) 91 % 1)
FAERFF IR RE ECE T
R LK e By BRitaud F A
#2 o FFS #l42v @& * H % & ¥i(single web
system) (3% W AR A H-H - hEWT 5 R
Yehp ERFA L - B %#Jw

(dual web system) (3% @ 4% i% #-7 B & %

BRI A - A2 - B R gﬁﬁi
AR K B RSN E T HCE KA R R H opA)

#74)
T VEARLCLE ~ BT r;\-.ﬁ,\ ° ’;;zf“é;"is‘i:%é’
ﬁ:dw\r’*”’*i'f“w\r’*’”i%
LT A o

process, typically used for terminally sterilised
products, which constructs the
container out of a continuous flat roll of

primary

packaging film while simultaneously filling the
formed container with product and sealing the
filled containers in a continuous process. FFS
processes may utilize a single web system
(where a single flat roll of film is wrapped
around itself to form a cavity), or a dual web
system (where two flat rolls of film are brought
together to form a cavity), often with the aid of
The
formed cavity is filled, sealed and cut into
sections. Films typically consist of a polymeric

vacuum moulds or pressurised gases.

material, polymeric coated foil or other

suitable material.

(2 (F 2 )% — A der AWt o m
ZBATEREELFIRZ LA o

Gowning qualification — A programme that

establishes, both initially and on a periodic
basis, the capability of an individual to don the
complete gown.

=23
FE

ABZFER—TERZBRT F 5%
BEABRRRHMRST L3 3 EHTTF
HESFRARERIS B A ik ¥
ERIE o B ¥ R E F A LB HFH2

E,J. FY o

Grade A air supply — Air which is passed

through a filter qualified as capable of
producing grade A total particle quality air, but
where there i1s no requirement to perform
continuous total particle monitoring or meet
grade A viable monitoring limits. Specifically
used for the protection of fully stoppered vials
where the cap has not yet been crimped.

# ?»‘f:w%szﬁ:f_z FERE -

HEPA filter — High efficiency particulate air
filter specified in accordance with a relevant
international standard.

FARDA » — g FUARD TS S
Ao H_ e aE (set-up) ~ b TR EE /& E B ()
do BEHE) TF
s o F R A E R AR B
RS TR s R
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Inherent interventions — An intervention that is
an integral part of the aseptic process and is

required for either set-up, routine operation
and/or monitoring (e.g.
container  replenishment,

aseptic assembly,
environmental
sampling). Inherent interventions are required
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by procedure or work instruction for the
execution of the aseptic process.
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Intrinsic sterile connection device — A device
that reduces the risk of contamination during
the process; these
mechanical or fusion sealing.

connection can be

=5
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Isokinetic sampling head — A sampling head
designed to disturb the air as little as possible

so that the same particles go into the nozzle as
would have passed the area if the nozzle had
not been there (i.e. the sampling condition in
which the mean velocity of the air entering the
sample probe inlet is nearly the same (£ 20
percent) as the mean velocity of the airflow at
that location).

MR EY — - fEa e
i ASTE TS Rl (enclosure)
BRE A BFIER
Mg (4o B %]m/’?/i f’fa e
pEg ] (uncompromised) ZEE iR
& 5 1 4
%?ﬁmﬁﬂﬁsﬁ:@ﬁﬁﬁyaﬁ
hi Fi R 2 Ry R
QQWﬁ%ﬁﬁﬁﬁﬁ?’ﬁﬁﬁ%ﬁ
m%ﬁ BOhIREHH N 2RE L o PN
s L_ﬁ’r B iTiREfRY IR
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Isolator — An enclosure capable of being

subject to reproducible interior

bio-decontamination, with an internal work

zone meeting grade A conditions that provides
uncompromised, continuous isolation of its

interior from the external environment (e.g.

surrounding cleanroom air and personnel).

There are two major types of isolators:

I. Closed isolator systems exclude external
contamination of the isolator’s interior by
accomplishing material transfer via

aseptic connection to auxiliary equipment,

rather than wuse of openings to the

ii. F#“vs:;\m%ﬁﬂg,f % aﬁtpf{’ﬁw wF R ‘ ‘

Bl AR RS - BA SRR surro.undmg environment. Close.d systems

AL AR e R A A | remaln‘sealed throughout operatl(?ns.
" Il.  Open isolator systems are designed to
wet (blde R * RYALR) 57 L allow  for  the  continuous  or
hIRE R EIRALER o semi-continuous ingress and/or egress of
materials during operations through one
or more openings. Openings are
engineered (e.g. using  continuous
overpressure) to exclude the entry of

external contaminant into the isolator.
Pl —h gt 2 /AGiEET Leachables — Chemical entities that migrate
IR A I ) SN ¢ A into products from the product contact surface
A5 LB o of the process equipment or containers under

normal condition of use and/or storage.

R & w/ETBERM(EEIALRE B Local isolates — Suitably representative
BR)FHRBET R~ A BT RS AR aa microorganisms of the site that are frequently

Hdsk % rg ¥ v I gl
W ERILB A Peoo

SELIEE

recovered through environmental monitoring
within the classified zone/areas especially
grade A and B areas, personnel monitoring or
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positive sterility test results.

ie— - 4T e A 0 R
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Lyophilization — A physical-chemical drying
process designed to remove solvents, by way
and

of sublimation, from both aqueous

non-aqueous systems, primarily to achieve

S AR S TR S A SR - R g] , . e

N product or material stability. Lyophilization is

¥ synonymous to the term freeze-drying.

Al EFHET—d FEARENET AR Manual aseptic processing— An aseptic process

,§_ g,ni BN E®E, A1 ag ii,g -] where the operator manually compounds, fills,
T2 /& B HehE A places and /or seals an open container with

sterile product.
FE LR 4o kiTivEeniz@ip L o & 45 | Operator - Any individual participating in the

4 B eaE S LHE S A
I A f oo

LR RCRCS oF 1N

processing operation,
filling, personnel
associated with manufacturing activities.

including line set-up,

maintenance, or other

E A
44

AR - o] DiE L 1A 48
I U RS 12 1B logro s A2 o

Overkill sterilisation — A process that is

sufficient to provide at least a 12 logl0
reduction of microorganisms

minimum D-value of 1 minute.

having a

—Hl]i’l—j—k%‘/\ J}"' ¢ BFS ﬁ&%ﬁ,{.:ﬂ m“ﬁ ”;P'
oo B UEORPA L F R

Parison — The "tube" of polymer extruded by
the BFS machine from which containers are
formed.
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Pass-through hatch — Synonymous with airlock

(see airlock definition) but typically smaller in

size.
BE— ey ¢ BiREFERD P Patient — Human or animal including
.?]z 0 participants in a clinical trial.
£ FHE T DR BRI — - AR FE Post-aseptic  processing  terminal  heat

Efe g% N RAER UV REP VR
E<10° thig B REARR 0 L B2 R LEN
;@ﬁﬁﬁ;ﬁ(&£r4%>8¢ﬁ)°&*?§§

FAT AR S ER2 "2 T PR o

treatment— A terminal moist heat process
employed after aseptic processing which has
been demonstrated to provide a sterility
assurance level (SAL) <10 but where the
requirements of steam sterilisation (for
example, FO>8 min) are not fulfilled. This may
also be beneficial in the destruction of viruses
that may not be removed through filtration.

Bh R Ast2 B gl Aed RF Ko
P

Pyrogen — A substance that induces a febrile
reaction in patients receiving injections;

ok Ak SL/4REE (RTP)—* »t #de 548
# » RABS 2 wdﬁ%iﬂmrﬂ< EINVETR Y
EHRPORGEI RN - B+ EF
alpha/beta =3 v -1 4 5 B

Rapid Transfer System/Port (RTP) — A System
used for the transfer of items into RABS or

isolators that minimizes the risk to the critical
zone. An example would be a rapid transfer
container with an alpha/beta port.

@%—Q%,éﬂﬁé&m:m$ﬁ»é
PRET A
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Raw material — Any ingredient intended for
use in the manufacture of a sterile product,
including those that may not appear in the final
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drug product.
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Restricted Access Barrier System (RABS) —
System that provides an enclosed, but not fully
meeting defined air

sealed, environment
quality conditions (for aseptic processing grade
A), and using a rigid-wall enclosure and
integrated gloves to separate its interior from
the surrounding cleanroom environment. The
inner surfaces of the RABS are disinfected and
sporicidal agent.
Operators use gloves, half suits, RTPs and

other integrated transfer ports to perform

decontaminated with a

manipulations or convey materials to the
interior of the RABS.
design, doors are rarely opened, and only under

Depending on the

strictly pre-defined conditions.

n+li'f)
— R ks (SUS)—8 & S ff chie
ﬁ@%%?—ﬁﬁ%ﬁnu%ﬁvﬁiﬁ%
ok B fr}?éﬁvﬁ?@@?]%fﬁé%&\/
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Single Use Systems (SUS) — Systems in which
product contact components are used only once

to replace reusable equipment such as stainless
steel transfer lines or bulk containers.SUS
covered in this document are those that are
used in manufacturing processes of sterile
products and are typically made up of
disposable components such as bags, filters,
tubing, connectors, storage bottles and sensors.

e H—F LEFgk R P T AR Sporicidal agent — An agent that destroys
AR N LR w2 B R S hE bacterial and fungal spores when used in
Ao v PALIEY E M G Y & kA sufficient concentration for specified contact
Fooo time. It is expected to kill all vegetative
microorganisms.
BFAS— e MpIlY o BEAS R - Sterile Product — For purpose of this guidance,
&S AR ‘,;]”mp EEN -] f;]’n; T, ¥ sterile product refers to one or more of the
Bred2 BHAPEAEHA S Bl E sterilised elements exposed to aseptic
N b S RBEREEHERE B cogditions and ultimately. making up the sterile
R B AR RS R A S . active substance or' finished sterile pro.duct.
These clements include the containers,
closures, and components of the finished drug
product. Or, a product that is rendered sterile
by a terminal sterilisation process.
R FE R B S § FEis 0 ¥ U | Sterilising grade filter — A filter that, when
i I R R L LY ] ,}Lf» 7 appropriately validated, will remove a defined
ANE RN - BERE L FERE microbial challenge from a fluid or gas
JUEE £ A 022 um producing a sterile effluent. Usually such
filters have a pore size equal or less than 0.22
pm.
BYRA— A SRS R R RS Terminal Sterilisation — The application of a
s FA R i > M I E AT Ea 107 lethal sterilising agent or conditions to a
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product in its final container to achieve a
predetermined sterility assurance level (SAL)
of 107¢ or better (e.g. the theoretical probability
of there being a single viable microorganism
present on or in a sterilised unit is equal to or
less than 1 x 10" (one in a million)).
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Air that
Turbulent air in cleanrooms

Turbulent  airflow 1S not

unidirectional.
should flush the cleanroom via mixed flow
dilution and ensure maintenance of acceptable
air quality.

H % "—f D— %\%"‘f\_‘j’ g th N T 5
iR AE - 2t BRaf i T LR
R B AR TR A RS R A

Unidirectional airflow — An airflow moving in

a single direction, in a robust and uniform
manner, and at sufficient speed, to reproducibly
sweep particles the critical
processing or testing area.

away from

¥ % & ;n(UDAF) i —4% 8 ¥ & 4 /,_m

Unidirectional Airflow (UDAF) unit — A

MR AI SRR EY (N T KR E R cabinet supplied with filtered unidirectional

LAF) airflow (previously referred to as a Laminar
Airflow Unit or LAF).

BAKR— - e ZHEITIFIEZE LA Worst case — A set of conditions encompassing

BT iaE B rEmsp bt 7o ERY processing limits and circumstances, including

Fe A 4 praniE i (F BB 2R
DRI IEE A A I 3 N 2
RA S WAL p e

those within standard operating procedures,
that pose the greatest chance of process or
product failure (when compared with ideal
conditions). Such conditions have the highest
potential to, but do not necessarily always
result in product or process failure.

}\ ~¢b—¥%«4}§‘lpql?£ﬁ°‘$ }\m<‘_‘§fbv
H J\’%ﬁ’xﬁ’”p}:f—*bsﬁ‘i&i X (bl4csh K2
At -k (WFI)) o

Water system — A system for producing,
storing and distributing water, usually
compliant to a specific pharmacopeia grade
(e.g. purified water and water for injection
(WFID)).

Z E—$%ApdynH D EgFA 10 ¢
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iteang £ o
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Z-value — The temperature difference that leads
to a 10-fold change in the D-value of the
biological indicators.
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THERAPY MEDICINAL PRODUCTS FOR HUMAN USE

# & (SCOPE)

Wig £ 2 ¥ WA (Advanced Therapy

Medicinal Products, ATMPs ) #7i¢ * 2_ =

o AEGTR y EARE AL - BT
% o F]P o ATMPs 2 & ik 8 i3 2 @
B 2o b4 $43 K Fia ATMPs > 3 7]
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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.

AR BB ATMPs (2% >0 4
M) g1 B Gl 2 R E A2 IV R
M R An 5l o ARIE T H
ATMPs & 35v + 3 2. ATMPs = ﬁ o ¥
d R R RFT R AT N L F IR
e Wik 2 BAERY-H2 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.

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.

I iU M L

G UER

This annex is divided into two main parts:
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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. BRe 7 M> 3F78873 2. ATMPs 2 H 2. Part B contains further guidance on
Rkl e — o 3g 51 e selected types of ATMPs and its
substances.
AR (APPLICATION OF THIS ANNEX)

AMtRiE e GMP 3512 B i R 3
GMP % — 3% FER AL LB 5 20
FLER ;R 2 A 2 dgsl o AR S
GMP 453l 2 H gl & & g o

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 II, and related annexes.

doded W F B2 AFABEL TR E A
“ﬁﬂuiﬁ4%ij§w’Ewﬁz?i%ﬁvajgﬁ
e 2 iRAA GMP g il B e FRs o

Where due to the nature of the product or
technical necessities, specific guidance is

provided in this annex, compliance with this

FAGPFEWERRM BF LEFEL > T annex is expected and takes precedence over

&* QRM R ] » B B s h A e o 2 other sections in the PIC/S GMP Guide

ERL unless there are good reasons for not doing
so with documented sound scientific
rationale applied using QRM principles.

p R o H o R RIE R A i ot In certain cases, other national laws may be

ATMPs sad= 4 f st o Gl 4e applicable to the starting materials for

ATMPs. For example:

(@ ¥ ;% ATMPs A= 4 Fa i 2_ & %‘« 8 me (a) Tissues and cells used as starting
FRaXHs R Rg 2z RaE materials of ATMPs may be subject to
AWRE SRR BRI T B other national legislation that cover
BfRiE o 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 2. i3 425 A &% - e ¥ 3
ek 3t 2 AT i o T TR R
i (CTA) & 13357 (MA) ¥ 377 &
i GMP i § e * ~ @ 2 £ ¥
BB R AR H R TR &L Wi
A2 2 gl Azds AL - ATMP Rt
AE S ATMP > Vi R &3 H 8 o Bt
R > ATMP RAL#E & 2 5 2
W@ v AR L5 Fehe

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.

ERFB A2 G PRSP 7Y
KRB EE s ARehd ¥ Fend Ko B
Bd® (E fp L TS AT 2 G R ek s 0 it
MRS IR E O L EARI SR R A
FEA P 2 Es 0 REBRTERR

LoGMP 2 %8 & s P = o

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.

EXTEN T TEE Tl R YT B
SHRLH IR R R -

! 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.

ZRBRE S32EM N e BB mre fid 2 iE > o

2 Refer to points 5.32 for establishment of cell banks and
seed lots.

e SAIEY SE Ap T R LA E eI
ARl Rl B PR g ot Al e

g

3In 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 ! !
) 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.
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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
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 (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.

é_r%iﬁd%é’( HR 1,_43—”’— i #m
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Product specifications such as those in
pharmacopoeial monographs, CTA, and MA
will dictate whether and to what
manufacturing 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).
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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.

AM@zﬂ%?ﬁ%(QC>%%bﬁﬁﬁ4%§
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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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Part A provides alternative or supplementary
provisions to respective sections in Part I, II
and annexes of the PIC/S GMP Guide, where
necessary. Where this annex provides specific
guidance for the manufacture of ATMPs
(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.

;1@:%54,3#&"{’?%? rj—r%;ﬁr?#r*ﬁ—gj

(MAH) #33 B > 4 4 71 (& Tl 8Bk 25 7 &
B 2@ 2y ATMP 0l sk 4 32
X
p i

Note: Where the term Marketing Authorisation
Holder (MAH) is used, unless otherwise
specified, it should be intended to signify the
“Sponsor” for investigational ATMP that is

used according to a CTA or equivalent.

3 GMP 4551 % - 82 LR %2
(SUPPLIMENTARY PROVISIONS TO PIC/S GMP GUIDE PART I)

¥- % W% %% %3t (CHAPTER 1 PHARMACEUTICAL QUALITY SYSTEM )

%% % % 3t (Pharmaceutical Quality System )

11 % P AGARIBEARTE - 4 A8

CRIRRRKRFV P HEVEEIR G ME
R AR FHIA a2 R fL A2
B AT 0 3% ATMPs 7 (T4 & & i o ok
RAEH WL AR T EAR(F 6.14 1F 7
) A AR RE A AL (F

6.11 & 6.13 i% #7if )2 A& 5 & g o( B~ % GMP
a5l & - 301408 % xv IE )

1.1 ATMPs 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 CTA, MA and any other regulations
relevant to the production, control and release
of medicinal products as applicable. Special
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 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)

¥ - % &%&# AT (CHAPTER 2 PERSONNEL )

2.1
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J& o e ATMP Ja 2 % 27 2 2 cnfilid 1 R132 %
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2.1 The health status of personnel should be taken

into consideration for product safety.
Personnel (including those concerned with
cleaning, maintenance or quality control)
employed in areas where ATMP active
substances and products are manufactured and
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.

2.2

LR RERREES R Eﬁé%
R AAREE RELE A2 ARY 2

£, ¥ ® f%ﬁiigmnﬁo 1 iFA R R

TRIBE R GARAL HONHE BTG B
AR E FRFRERHHE TR
fe ARkt % 21 (OH&S): b
G FRE AR f43LEY R

2.2

Any changes in the health status of personnel,
which could adversely affect the quality of the
product, should prevent work in the production
area. Health monitoring of staff should be
commensurate with the risk; medical advice
should be sought for personnel involved with
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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should wear clean protective garments

appropriate to the operations to be carried out.
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Where required to minimise the opportunity
for cross-contamination, restrictions on the
movement of all personnel (including QC,
maintenance and cleaning personnel) should

be controlled based on QRM principles.

AHF AR G B P AT
s FEAR S R TART AT
AR 2 EPARST R PHOTE o4
%37 ARBL T B2 @A BT QRM R
Pl 5 8 41K (CCS) s (%
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In general, personnel should not pass from
areas of exposure to live micro-organisms,
genetically modified organisms, toxins or
animals to areas where other products,
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)

$=% R5%%2x# (CHAPTER 3 PREMISES AND EQUIPMENT)

B % 3% % (PREMISES)

4 & % (Production Areas)

31 73 A SRS "W f 5K 24 § %3 | 3.1 Cross-contamination should be prevented for

BREEUP LT L PR F G
WREASST 2R GAA - QRM R A&
& * UITig R ?—H& %

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.

ARG B ATMPs 228 4 & #1352 2 Fofd (6
deo oA ) TRIRR G R s HH s
[em/é EITE > VR EEEY B R TK
FEEE O EHE R c HIWERAEZ L
d P 1T R /8 PR A EFIE R R
ATMPs el > i @ * [Rdtend & % 3 o( B~
% GMP 4731 % — 3% 3.6 if )

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:

(@) Bk 4Pl f L E R E B AR
ZaHARR S PR - FEZ Y B
@?—@ujiﬁﬁmﬁﬁa(*ﬁw
BEH R IV RS T

(@) 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) - iTERP &% - Brut 2 [Rag
AEH T Popa {HPF X3 8%
w27 F 100%4 (o 3 L9

it ® )o pol ,?ppps-ﬂtg,]%*;\gﬁ
PR J{ R EDRE s A s e 2 R
P RILE S & e

(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.

() * k- Tz % - Bz 4 HZ
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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.

d) FEHPREFTHRED > - R
Br S BRE ARSI LFS (LR Y
3.13 0% - )

(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.)

33 B F & e g AR A (T HIRR Y
BivAReng 2 ) 7 FEAEE S SF

2 AR R

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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3.4 Special precautions should be taken in the case

of manufacturing activities involving
infectious viral vectors (e.g. oncolytic viruses,
replication competent vectors) that should be
segregated based on a documented CCS and
QRM principles. The manufacturer should
justify the level of segregation required based
on the CCS and through QRM principles. The
outcome of the QRM process should
determine the necessity for and extent to
which the premises and equipment should be
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.

3.5

TF RSLE AR ER
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Air handling units should be designed,
constructed and maintained to minimise the
risk of cross-contamination between different
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.

3.6

A AEARY > FRPH (S4B R AeE
e ) & SR A BRI ARE BF 0 AT AT
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)

3.6

If materials (such as culture media and

buffers) have to be measured or weighed
during the production process, small stocks
may be kept in the production area for a
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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WL RIFVELS DL F IR in specific areas at the point of exposure of
(Bl R F)) 2 AR ehm Fdk e pathogens is acceptable for containment
FREENASFZ 2P ZEETRLER reasons. Where negative pressure areas or
d g g et BRFEZRES U Flo e BSCs are used for aseptic processing of
B4R A g R R TR | materials with particular risks (e.g. pathogens),
Frez g nERFEFEFRFT R -2E they should be surrounded by a positive
"R ZRKTEEF L R ‘i o~ ¥ pressure clean zone of appropriate Grade.
Bk > 2 22 A 52 & flEFE-RE These pressure cascades should be clearly
(SAL) z iﬁ oo K 2.7 R o 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 ® i& PRt A & B (Blde o 30 a3E % | 3.8 Air vent filters that are directly linked to the
GARFEN) 22 F U FERERL K sterility of the product (e.g. to maintain the
'H_ R TR (blde: B BRAL integrity of a closed system) should be
R T F O QRM R B 3T F en hydrophobic, monitored during use (e.g.
PFRY R PR 7 BERIRE > Mk HE FE Th pressure differential monitoring if appropriate)
oo AU kAL BRA TP = A and validated for their scheduled life span with
Bl 27 AR 7Y R T RIEZ integrity testing at appropriate intervals based
TP e R E 0 BT RS SR ? #1 on appropriate QRM principles. If pressure
ﬁ\“* (R R W ﬂ% v A H F ek monitoring or integrity testing is technically
ATMPs » {2 530 % 50 > L=t (7 | §§ = not feasible for the filter system, vendor
A B B FRIRERE o 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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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)
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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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appropriate manufacturing environment is not
available, a less stringent environment than
that specified in Section 3.11 above may be
acceptable for processes that are not closed
where approved by the Competent Authority
and in accordance with CTA or MA or other
national requirements. However, this option
should be considered exceptional and
applicable only if the product is intended to
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 A QRM 3=z %% » ¥ % F 4 5L+t B | 3.13 For closed systems, a lower classified area
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than Grade A in background Grade B might be
acceptable based on the outcome of a QRM
assessment. The appropriate level of air
classification and monitoring should be
determined having regard to the specific risks,
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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(a) 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.

D) EF &P P b BRY DEY &
-

BB D BT FT LT L o

(b) If the closed system can be shown to
remain integral throughout the entire
usage, a background of Grade D might be

acceptable.

VRS AG LU N SR/ I AR I S

Requirements of Annex 1 regarding the
provision of closed system should be

considered.

3.14
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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.

Pk s ER R - PR KA (T R
GBRFTA T EBRS T RN 2R
BB RS THA DG o YRR
1 B — 0@ % % sz % o (B8 GMP
¥ - 8 3.390%)

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,
insoluble particulate and insoluble matter
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)

BI6 % F R AR AR GBI B HNR G
e 2 TR AL oK X AE R E
KRR G HREHBHFILETE > S 23 R'%
TR ZEBE (Glde 3R ER L2 W
E o fne SRR &3 B 4 2 AR A i ¥
HEE Yo F LARE /R HES R B
ARAESE R P T ELE ARG R
P QRM i RE (3% 15 ~ "5 27 TR AR
Tporr2 2 FAEFIKG (SRS 340%
R RE ) e S5 B 12K s
7 e te 1A g e

3.16 Where required to minimise the risk of
cross-contamination, restrictions on the
movement of equipment should be applied. In
general, equipment should not be moved from
high-risk areas to other areas, or between
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.
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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.

%0 GMP ¥ f sh2 [ F

4 See Main GMP Glossary on ‘Containment’.
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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.

2w ® < i (CHAPTER 4 DOCUMENTATION )

#.# (Specifications )
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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.

PR T T T
AEELR MO A MR 2V e
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42;&

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.

¥ i 244 (‘Traceability )
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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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44 $ihop A S z‘i&ﬁé«f,\%’. #Lo mie /2 5/ %4 | 44 For starting materials of human origin, the
Az (N EEPF o etk s 2 e B S A identification of the supplier and the
2 FwH ) B RN ERERE T A anatomical environment from which the
it o cells/tissues/virus originates (or, as
appropriate, the identification of the cell-line,
master cell bank, seed lot) should also be
described.

45 JeiE i ATMPs # #737 e/l > 84k 4.5 A system that enables the bidirectional
Ml 1AM ASRREIERLY L E tracking of cells/tissues contained in ATMPs
RN R B 0 3%k BT 73 L@ p #ee from the point of donation, through
HE»FRHgs &PHRREr > 11 7R manufacturing, to the delivery of the finished
TR BRPLA BT P oo 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 ViERPB LTI THAL 2 B %G ¥ | 46 Traceability records should be kept as an
FAPR A e B RS RS o dos A 2 T auditable document and unequivocally linked
LF e EEE G K LA R GE R Schy to the relevant batch record. The storage
A B B {E o system should ensure that traceability data

allow for easy access, in case of an adverse
reaction from the patient.

4.7 BERFEARY | 47 Traceability records for cellular and
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tissue-based products and for any personalized
ATMP must be retained 30 years after the
expiry date of the product unless otherwise
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.

¥
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% 4 2 (CHAPTER 5 PRODUCTION)
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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 Fs ATMPs B & 4 SLiips -4 ﬁﬁi
F AN ARG AR Aednd (&
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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.

5.2
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5.2

The conditions for sample collection, additions
and transfers involving replication competent
vectors or materials from infected donors
should prevent the release of viral/infected

material.

5.3
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5.3

At every stage of processing, materials and
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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5.4 @ % Fubicd HR|T A A% & i 7L 815 | 5.4 The use of antimicrobials may be necessary to

E_%‘« 2lmie 2 FREARM OE FE LA R reduce bioburden associated with the

A Al @ F BN E R & procurement of living tissues and cells.

Feo g @ FHA P HPEF H B RiAeorlie However, the use of antimicrobials does not

& R G g TR R replace the requirement for aseptic

FAFTRPT 3 ANESE ALY (blde o manufacturing. When antimicrobials are used,

Fod 2 E BB A TR - e ) pb their use should be recorded; they should be

3 i 2 R TR E R A S removed as soon as possible, unless the

PAARPRAAEFAERR 2 REELE T T A presence thereof in the finished product is

K Y S WiE & ( ,f AT TR R specifically foreseen in the CTA or MA (e.g.

FRARFTY AN SEM ) 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 * 3 E B~ W H A 5wkt + i | 5.5 Labels applied to containers, equipment or

gz h T om o B Reafeito premises should be clear, well defined and in
the manufacturer’s agreed format.

BRI TT S ER C REF R R Y Care should be taken in the preparation,

AR THEHE Lé_ SR p A i printing, storage and application of labels,

PRI F AP 7 G A e B including any specific text for patient-specific

ShTd 2w g o WK RREE T or autologous product. For products containing

HERFETEREATT AT AR E N o & cells derived from human cells or tissue,

poHA S A e A “*J/F% g T donor’s labels should contain all relevant

Ep R | it BiET e K information that is needed to provide full

ApamhE EpEs PR AR RS % TR traceability. In the case of autologous products,

BRI RERE B R 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.
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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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56 2P e KB Fike AIvE ?L 1 E‘* & 5.6 When setting up a programme for primary and

MEFRE 0 R R TR SRR #ﬁ 2K/ secondary packaging operations, particular

BRI B e )@\ﬁ TERFAMEE/ANE R attention should be given to minimising the

B Fo T PR R R (PR GMP risk of cross-contamination, mix-ups or

ipal % - 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 it * B k42 2 ATMPs % > B8 {7 | 5.7 If closed systems are used for the production
Wh o MARERRE T ey U N of ATMPs, checks should be carried out to
B UEPRPERE  ZEPRIFERY T F ensure that all pieces of the equipment are
ik ..VLE%X@ A MEFNER Ak T A A connected in a correct manner to assure the
QRM A R > bldey £ d BT A 7R closed state. Special attention should be given
Pl- i v ko ki2 = fEH f@*? i om to apply these tests to automated systems. If
oA T H (S 0 g AR S A R (VA AL feasible and based on QRM principles, for
By ) ¥ EAFR Y 2K HF /’?’ HR example considering testing carried out by
6 B B REITH @ A e R 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.

5.8 § kMt B AR AR fi AT | 5.8 A system is no longer considered closed when
P (Bde A% & p«f}@ EEA AN ﬁﬁ materials are added or withdrawn without
MR EEIRE ) B3k ““ﬂ} e 7 ﬂ AL H F aseptic techniques (e.g. without use of sterile
oo connectors or filters aseptically connected).
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suitable control strategy for matrices, the
housings and associated equipment (adapted to
the risks) should be implemented when used in
campaign manufacture and in multi-product
environments. The re-use of the same matrix at
different stages of processing is discouraged
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

o2 A% PRI E R T  BREH 22 should minimise the risk of

[ mﬁiﬁ ° 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 #7i¥ T 2 & A#l ey * kS ¥ g o ¥*" | 5.11 The suitability of selected packaging material
B Ak MOR ( 60°C & § ) 2. % Borid should be considered. The adhesiveness,

e R HARFM A ARE L F R durability and legibility of printed text of

& Eip.o o gL b B FEREG E S R BEG A labels used for containers that are stored at

RMEHEFT wF2HFEHERFL2 ultra-low temperatures (- 60 °C or lower)
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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.

AR FHenp ok

( Prevention of Cross-contamination in Production )
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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:

(@) & * Rl E EAF i 4 opA A b
G (&35 P AR A R
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(a) 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% & ks e 7

(b) facility/equipment design and use,

() A g r i

(c) personnel and material flow,

(O) 2 5 b 2 8 i o S R eiog #)

(d) microbiological and other adventitious

agent controls,
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(e) Azdetr /AL E & R ot 2 S it

(e) characteristics of the starting
materials/active substance and raw

materials,

(f) WAas

(F) process characteristics,

Q) Fxz g

(9) clean room conditions,

(h) # % &z o

(h) cleaning processes, and

(') d A& 3P ie? driE 2 2 dp ¥t ip ki L E
SR T

(1) analytical capabilities relative to the
relevant limits established from the

evaluation of the products.
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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 4551 % - #85.20 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.
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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.
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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.

5177 i L & 2 § FAj+chiz e W
B (Glde o 3o s B ZITE SO ag
FARIZ) R SR F O F BAL 24
AL IR L o FARITR AP
Rt Bl 2 4 % o

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:

(8) Fie A 6770 5 2%

(a) segregated premises,

(b) = 2 % % hilid R | & AT
(”%WQWMﬂEQ@%,ﬁaﬁ’%%
N TAi S I A B L

(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) .E T&‘f mzp FERE

(c) adequate cleaning procedures:

i AR (B RS R )
Roil & & 58 LR R

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;

T N R L UL R
EESER Y-S S F-E NN

ii. arisk-assessment should be used to
determine the cleaning and
decontamination procedures that are
necessary, including the frequency
thereof;

i, T E e BT iR R
A% 1E

ili. as a minimum, there should be
appropriate cleaning and
decontamination between each batch;

and

Iv. 975 iR 3 E R AR AR

iv. all cleaning and decontamination

procedures should be validated.

(M) FiT2 2P FFTRARF2Z AP PN A&
R TP ki,

(d) use of “closed systems” for processing and
for material or product transfer between

individual processing equipment,

€ ™ F4 %2R PR > LHFLTF
FHEA LY RUTE TR

(e) use of air locks and pressure cascade to
confine potential airborne contaminant

within a specified area,

(f) ié * — =% :F’i_f% ¢ ,:‘5 %l

(f) utilisation of single use systems,

(9) & # i # cnuBH s » e

(9) other suitable organisational measures,

such as the:

SR e (bl

/.: l}% )‘gF
WP H TR

i
# G PERLZ A AT N

7N

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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ii. keeping specific protective clothing
inside areas where products with
high-risk of contamination are

processed;

il FoER G RILBER P R R
i K AT R 4R 5 1R

iii. implementing adequate measures to
handling waste, contaminated rinsing

water and soiled gowning; and

V. X R A 8% 4ot

Iv. imposing restrictions on the

movement of personnel.

@: GMPa}ﬁfrl"ﬁ"ﬁKSZI i)

(Replaces PIC/S GMP Guide Part I Section
5.21)

2% (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:

@ 3 WreETem % (19 EVIY) 54
% o7t 2. ATMPs » BARE 7 % & 32 5%
) 4p B 2. ok ﬁ&%ﬂiﬁﬁfi°%
AT E  ATMPs 2 535 ¥ 2. ATMPs» #
wﬁ%mﬁm@ﬂ?wm@ﬂﬂiﬁ*
iﬁﬂ*f%’aﬁﬁﬂﬁﬁﬁ*°ﬁ
F 332 oS BE o AT R
Bl 0 SR Aot 13 ¢ SRR 2 R
R e

(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) #3575 & AR & AREERETF (b) For all aseptic processes, aseptic process

B ATASFETZ - FRA A T 0 T AN simulations should be performed as part of
SEEHR 1 E AR AL o BT initial validation and repeated thereafter
AR A4 A R pE (R dod e 4 every six months in line with Annex 1. In
AR BIELE B > B@Eh- &) the case of infrequent production (i.e. if the
T - 4 A oo W AR BRI E AL interval between the production of two
FARHEL e At fiRanm i 5 B Asd batches is more than six months but less
AnT EEFABERFRL 5% -T2 than a year), it is acceptable that the
AEAT A&ESTERBLX 2297 process simulation test is done prior to
TR BEAIZ2Z EZRiRL 0 F 5 manufacturing of the next batch. This is
QRM h Rljickzam 2 32 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.

() # ATMP # £ 67124 & (7= W42 - (c) If the ATMP is not produced on a routine
£ )RR pR FE2Z AR o d AR basis (i.e. over a year), the aseptic process
e B A HAARREN T P2 K o 7@: simulation should be conducted at least in
ZRAR L&Y QRM RRl-¥ £ 2 & triplicate prior to the start of
FrAsET8Rmt €229y K manufacturing, involving all relevant
oo BAZE2 TRHBE > FEd QRM operators. QRM principles should be
BPlUCAREP H 121 o 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 > ¥ ARz MK o 1Y
KPR EAS R R BAT L R
2@ AL R oo Blde o 24P R e
% s f il @ o e ATMP & % 8
w2 W ApAran (X EREE) v
ORCE G TR AR A 2 AR 7R 3R
Ao His Rm T BN LM R b

AT A -

(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 4751 % - #8523 i% )

(Replaces PIC/S GMP Guide Part I Section
5.23)

P RBERFROEH ¢ 5 ATMP REF &

( Control of different types of materials including ATMP Active Substances )

5204 Ry R P EE B > & o

T

5.20 For the approval and maintenance of suppliers

of materials, the following is required:

ATMP J #d %

ATMP Active substances

s Vg R RS 2 2 o KRS B2 A2
W RALE BB E L R R R
i TR BB FEFH o R
Wt AL E T b ko

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.
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The supply chain and traceability records for
each active substance should be available and
be retained by the manufacturer of the ATMP.

F 47 L 23 B A 4 |

Raw materials and process aids

& e % LR P QRM B A2k
Rk AN RS LT ARG R L HE
BRAL AL B L E R H

o0 U RS TR o

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.

Bk a o 2 ATMP E B2

Material directly in contact with the ATMP

during manufacture and storage

B ATMP 2 %75 HEBE 3§ &
Bott 8502 b&RIEER Y

’E’»“ﬁ' - = Rt ,:“i Lo

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 % - #8529 i% )

(Replaces PIC/S GMP Guide Part I Section
5.29)

(7o (B~s GMP 4751 % - % 5.34 i% )

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.

5.23 QRM J B Jis * >0 5 B i dd 0 B0 R4
B m b B AR MAEINA o T Y &
it ICH Q8 #4» B 4551 ¢ b3k 3
(QbD)z & B

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:

(@) + 7 TG RS A SRR
(PRP) f %4 % ATMP R L% ~ 424 R
AL R Blde— SRR Pk sez B
PR FRIHUZIADPTEEE R
g 2 Hie i o 2 %h '%GHERE
F NP B R bR F 2 ?ﬁ K

r'/'r} °

(a) 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) 2 = ATMP 2 p 1 & & & F 235 ( QTPP)
iR MRS TR (CQA) 2 a4l
A58 (CPP) > M § HFEZ & S b &
fEi -

(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.

(C) KRBT B » B A F&A5TiR * 2 &
U U ER RaE N e
PRk o RIVER RS 4
e 2L g st

(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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i. transmissible spongiform

encephalopathy;

y e f}ﬁafrr DAL A

ii. ii. potential for viral contamination;

RN e AP L S E I T N S
Bis 4

iii. 1ii. potential for microbiological or

endotoxin/pyrogen contamination;

iv. ¥ kP RIFPEOBELTZRRET iv. 1iv. potential, in general, for any
BF L WARZ 3L TR A D z@ é_fi impurity originating from the raw
(GRS YRS materials, or generated as part of the

process and carried over;

V. FHE R GOE FIRE S V. . sterility assurance for materials

claimed to be sterile;

Vi piZ BHXE R /AR p i vi. vi. potential for any impurities carried
bR BLE PR over from other processes, in absence

of dedicated equipment and/or
facilities;

Vii. BB E B R EE > ¢ 5E4 vii. environmental control and
GAE IR AN > R LGP storage/transportation conditions

including cold chain management; if
appropriate and

viii. & 2 o viii. stability.

(dM»>=RBRPp2*pEHN s T g™ (d) With respect to the use and function of

F|FEIE each material, consider the following:

. 7RI ERTE AT S i. pharmaceutical form and use of the
g medicinal product containing the

material;

. Al Rz #2322k ii. function of the material in the
Pt gt A TSk WA 2. A T4 IR formulation, and for gene therapy
2E)- L products the impact on the gene

expression of that material;

. B¥ A &2 7 R A2 R A B s iii. degree of which the function of the
R poR B E AR final product is dependent from the
VAR (T FHATFE A4 material assessed and how likely it is
= S A *v-”fﬁ* Bl o g —*E A to be controlled further into the
o B A T B AR 1S P ARk R 2 manufacturing process (i.e. if the gene
P IV Ay ﬁ)ii ) 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);

iv. Ap¥ A M A S BR 2 R iv. time of preparation of the material in

EV

respect to the time of administration of

the final product;
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V. RFRE UL I REREA
& (540 5-50 mg) ;

V. quantity of material with particular
reference to the implication of small
final product batch sizes (e.g. 5-50

mg),

Vii BRIy 0P ks F a3
B Ap B 21T e e SR Ak R
FHE

vi. any known quality defects/fraudulent
adulterations, both globally and at a
local company level related to the

material;

WL%Amwf%%&?%%ﬁ%%ﬂ
e St wl FRPF S U3

vii. known or potential impact on the CQA
and CPP of the ATMP; and

Viii. & @) toe fri’ﬁxﬁ%vﬁ? AE AP
s F]F o

viii. other factors as identified or known to

be relevant to assuring patient safety.

(€) A&+ 1 i deh Gy it 5
B?REBRLYSG TR PSR
LA SR G R (PRP) - fpt ZAdt
PRS- P e S
%LGMPQP’Uﬁfﬂﬁﬁ%B%é
S rER (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.

() - re Rz aSh bt (PRP) 2if %
GMP » g #4e™ 7 (74 b
et

(F) Once the PRP and the appropriate GMP
have been defined, ongoing risk review
should be performed through mechanisms

such as:

i Beriez BR R M
i el P s

i.  number of defects connected to
batches of respective material

received;

. 3234 sl g R

ii. type/severity of such defects;

i, R & 2 R AR A 4

iii. monitoring and trend analysis of

material quality;

iv. BEBEETHEY AR R i
ARz AFE LS S R

iv. observation of trends in drug product
quality attributes; this will depend on

the nature and role of material; and

V. +fsr3m‘ B AT T2 e
B Fopbr/ AR o

.

Az

V. observed organisational, procedural or
technical/process changes at the

material manufacturer.

(Q) £/ » #-4 S h &t (PRP) 4 » T
RIS T A LT T Y .

(9) Incorporate the PRP into the CTA or MA as
applicable.
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(h) P2 &5 R (QTPP) - & &4 &
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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.

S24 AL AP KA R Xk RP DR
BIIB o S UELLR B ARG M
A (bldhe o RBL Bk~ TRFREkFe &
FRGFET R ) BT E R OE

v

PRREELERF SR TP FRAELG

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),

# ﬁ ° will dictate whether and to what stage
substances and materials can have a defined
level of bioburden or need to be sterile.

525 RENGELRF I B 52 ¥ R4 | 525 For products where final sterilisation is not

Frzid 3 VDRSS RPESETEEFRN
A2 F 2 F IR T R HER . § TRA

BHRFT R D FVRET L fFE

g A 2R > Glde o & ATMP RUR #1552
PRz R K e N H S R TR
T LR poe R e

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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5.26 The selection, qualification, approval and
maintenance of suppliers of starting materials,
raw materials and materials that come in direct
contact with the products during manufacture
and storage (e.g. single use systems) together
with their purchase and acceptance should be
documented as part of the pharmaceutical
quality system. The level of oversight 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 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 $1> iR p 4 2 A2 Rl ATMP 33 (2
PR FRFVHG H) BERR (¢ 7
RS R RN ) LB R B
M FABE TR A e 37 i
$eorlig ATMPs S &% 22 55 #2582
d B T RRERR R T g Ry
BT AR T L G R F T enid
e ZEBP P AL RES LD v iFn
Hlwte s AT RN e TR R B
Bl ja2 R o (B~ GMP 4551 % - 38 5.28 i% )

5.27 For starting material of human origin, the
agreement between the ATMP manufacturer
(or, as appropriate, the MAH) and the supplier
(including blood and tissue establishments)
should contain clear provisions about the
transfer of information. In particular, this
should include test results performed by the
supplier, traceability data, and transmission of
health donor information that may become
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)

O AEE R~ SRS o 1T D Ak R

( Human Blood, Tissues and Cells Used as Starting Materials )

529 * i¥ ATMPs A=4>Rfdz. A $go % ~ Je 57%“«155’
G R R R ERE  BERY G 2
B 7o gL o

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.

(8) s i ~ dwPe g7 2 FR B AT RE & RIGE
LR RIEF R D SRR
T paEG R p A E Mg §

» H R IF 5 x—t)@ ?I“’rn— ELPAETSY

ﬁ EA\J"L °

(a) 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) >t dmre o > p w1 H @l &
Hropm Ao B kA RS R

(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.

(€) ¥+7% A Minww & o S A5~ PP W
w@ki&??*iﬁa@iﬁ? B
£ UF REEEAAEAZ E e
ERT -l SEE B

(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) 7 At § - LT B A R B
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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).

() o it ~ de skt imme S8 g 4 R
(RP) {718 » 418 %iE 1| ATMP 3
Buo Bt ILts o i d — ALEE e g Bkl
4l o d BB ] B/ e
ERREE S 0 R B E WS
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2 @gf o % S OF AR Rl K p SR
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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.

(f) #7273 &2 2B (b4 B/ (f) Atechnical agreement clearly defining the
P ERAEH S L FT #‘**ﬁ responsibilities should be in place between
& ) el & PR TR F 2 B o all involved parties (e.g. manufacturers,
tissue establishment, sponsors, MAH).
(Q) s i ~ 22t he 18 iy 71 | @lig B (9) The transport of blood, tissues and cells to
FAd fEFEIZFDT R AR E the manufacturing site must be controlled
=3

PSR EE RSN L

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.

Fid & ez B % 3L (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

B ASeizV b Pt kp £4F 82 % culture or propagation in embryos and
B AR AL D FRS o animals. This can prevent the unwanted drift
of properties, which might ensue from
repeated subcultures or multiple generations.
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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 