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R 1 & FZE s a8 (Manufacture of Sterile Medicinal Products)
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3 5 — i prat Section Number General overview
B“ — — 1.Scope Includes additional areas
1.4 [l AR - BRBIF (other than sterile products)
P& FA S hE AR . where the general principles
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3.Pharmaceutical
Quality System
(PQS)

Highlights the specific
requirements of the PQS
when applied to sterile
products.

B[ P ATy 5 K e 2 ST 4.Premises General guidance regarding
£l the specific needs for
- i — premises design and also
5.3k EX SR Sl guidance on the qualification
3l o of premises including the use
N 2 ag B~ o % 2F 4% ( ol dook ~ & of Barrier Technology.
6 R Fﬁ; o = , ,(f“r J\ F 5.Equipment General guidance on the
M2 7)) kg foahdy design and operation of
7l o equipment.
R E St I | s Special requements of
* SR TEIE E R utilities such as water, gas
Edpal e and vacuum.
8.4 A3 ¥ B ﬁ; B A ﬁ@ﬁ_aﬂr 7.Personnel Guid_ance on tfhe -
. T o ok cde R requirements for specific
AR PP - T sl e B %:é‘ training, knowledge and
AR e KRR ED skills. Also gives guidance
& ey gl o Bqgr A regardingI the qualification of
ey Ak + oz, PErsonnel.
;,’B:ﬁ&‘\ i I‘%_j\ﬁ Hp 3] 8.Production and | Guidance on the approaches
Ry ST specific to be taken regarding aseptic
(lyophilization) % = %]-=L technologies and terminal sterilization
# - 34 ( Form-Fill- processes. Guidance on the
Seal) - approaches to sterilization of
products, equipment and
9O B Y A Rk L ol packaging components. Also
2.5 | B %m;}ﬁ Sl * b guigan;:e on diff(ra]rent
o technologies such as
BRG B8 SRR R lyophilization and Form-Fill-
FE g B EN KR Z AR Seal where specific
E1E </ _ req_uirem_ents a}pply.
kBT MR FUER 9.Environmental | This section differs from
N AR ‘ and process guidance given in section 4
# (APS) % 'ﬁ*m‘fﬂ 5l monitoring in that the guidance here
10.&% % ¢ 7 HAEFAESSEE A applies to ongoing routine
il ERER fordpsl - cesign of systoms and setin
.?ﬂy_ i .‘3_7\»/%:?- Er,ﬁnrg g y g
11#% HAF UE fa of action limits alert levels
and reviewing trend data.
The section also gives
guidance on the requirements
of Aseptic Process
Simulations (APS).
10.Quality Guidance on some of the

control (QC)

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 manufacturing systems and closed systems).
This Annex provides general guidance that should be
used in the design and control of facilities, 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.
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QRM applies to this document in its entirety and 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.

2.7 B (Principle)

21 FRMAS AP A FIBRRAE LR R
PR PR R e
Feo THMELAEAE RS 1T

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:

i ORERE A K2 ARREEE R
o R N D Tk S L.—\E’* R ﬁ]‘rl#i’s
vEELREAIEERE (GMP) hip i

i.  Facility, equipment and process should be
appropriately designed, qualified and/or
validated and where applicable, subjected to
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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

AR TEREPE BORITRE 2 A S S monitoring systems) should be considered to

ENER R 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.

i, A ARBEGF AADFRE SR - VRE S ii.  Personnel should have adequate qualifications
oo FulMLAE s F KR EHERY and experience, training and behaviour with a
TR AASITHE SRR o specific focus on the principles involved in

the protection of sterile product during the
manufacturing, packaging and distribution
processes.

ii. ﬁ‘i A Al il TR Rd & ’ﬁ iii. Processes and monitoring systems for sterile

WFEAAT S AR A P Rt B K product manufacture should be designed,
VORER CRECERETHFE commissioned, qualified, monitored and
regularly reviewed by personnel with
appropriate process, engineering and
microbiological knowledge.

iv. RALZ2 ¢ EHHEE T s 42 R Fé ’ iv. Raw materials and packaging materials
VAR B RRAE M RIBERRERE should be adequately controlled and tested to
*oe ensure that level of bioburden and

endotoxin/pyrogen are suitable for use.
22 WA K AE ~EF 2 W EFRER QRM R | 22 Processes, equipment, facilities and manufacturing
‘J BT EIE o R BN s P EIER R activities should be managed in accordance with
FIBLSFTR G F o G F 32D QRM principles to provide a proactive means of
TR 2R 6 ﬁvﬁ—ﬂg C bR identifying, scientifically evaluating and
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controlling potential risks to quality. Where
alternative approaches are used, these should be
supported by appropriate rationale, risk assessment
and mitigation, and should meet the intent of this
Annex.In the first instance, QRM priorities should
include appropriate design of the facility,
equipment and processes, followed by the
implementation of well-designed 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.

F3H 87

H




Monitoring or testing alone does not give assurance
of sterility.

2.3
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2.3 A Contamination Control Strategy (CCS) should be
implemented across the facility in order to define
all critical control points and assess the
effectiveness of all the controls (design, procedural,
technical and organisational) and monitoring
measures employed to manage risks to medicinal
product quality and safety. The combined strategy
of the CCS should establish robust assurance of
contamination prevention. The CCS should be
actively reviewed and, where appropriate, updated
and should drive continual improvement of the
manufacturing and control methods. Its
effectiveness should 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.

2.4
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h

2.4 Contamination control and steps taken to 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 considered together.

2.5

CCS gut > F R Fmanf e : Qi o BA
hiE R TR TP P 2 e R (e g
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CCS ¥ & ¥ gink 2 e 45 (L7 ")

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):

L3R MRETRE 0 AR

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

ii. fi* K35 & 2

KA

ii. premises and equipment;

i, wHe A E

iii. personnel;

iv. =% %

iv. utilities;
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v. raw material controls — including in-process
controls;

Vi ASF B2 i‘ﬂ{ ; vi.  product containers and closures;

Vi ERBFPRA—FHAoMagrtmgE o i vii.  vendor approval — such as key component
R FE - Viré * ok (SUS) L3RR AEEPR suppliers, sterilisation of components and
BRER single use systems (SUS), and critical service

providers;

viii. i hEE R S RHMET A E/HE viii.  management of outsourced activities and

g I Bilded 300 FPRTE

availability/transfer of critical information
between parties, e.g. contract sterilisation
services;

iX. WALk 'EE I

iX. process risk management;

X. BWARm

X.  process validation;

Xi. 7% B AL IR ;

xi.  validation of sterilisation processes;

Xii. PR EFRE —BELG ~ % K252 R
$%% (AP E PRt Eg) ®
FIIFERL G 2RO 5 A b e iR

xii.  preventative maintenance — maintaining
equipment, utilities and premises (planned and
unplanned maintenance) to a standard that will
ensure there is no additional risk of
contamination;

Xiii. FEE A

xiii.  cleaning and disinfection;

Xiv. EREA—e IR EF L
'%]zlf,ulﬁﬂlﬁ?ﬁﬁblﬁ/?]mv T

Xiv.  monitoring systems - including an assessment
of the feasibility of the introduction of
scientifically sound, alternative methods that
optimize the detection of environmental
contamination;

Xv. D AR LT A h AR
FFE T~ %J_ z ;g 17 # % (CAPA) 11 2 4
FeR b1 DF L

Xv.  prevention mechanisms — trend analysis,
detailed investigation, root cause
determination, corrective and preventive
actions (CAPA) and the need for
comprehensive investigational tools;

XVi. AT F i e e o

Xvi.  continuous improvement based on information
derived from the above.

26 CCS L RAAE#IhF dw o TREFHF
2T F A A Ltziiiﬁff%i%‘rﬁi%r%%‘r,ﬁ
o HMG AMPORIRETE D LEITEE

CCS sz i@
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-

2.6 The CCS should consider all aspects of
contamination control with ongoing and periodic
review resulting in updates within the
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 ?ii%f&),‘%:}y}éﬁ’»f%”ﬁ & & AT 0 1
R H R P 4 AL A SRR & AR
BHEEEEG 2 FE gt RS AN AR
A &R e

2.7 The manufacturer should take all steps and
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. ¥ &% F % 3t (Pharmaceutical Quality System, PQS)
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31 ZFAFNPUFE- FAFDFEF > T L4 | 31 The manufacture of sterile products is a complex
?;fﬂ? FI2 6 RFE AT 13 A &g i e activity that requires specific controls and measures
Flet oo Wi fim PQS Jisid E ¥ j& 4 & F A & to ensure the quality of products manufactured.
W EWE R Pk ”Lr’); = o ARy Accordingly, the manufacturer’s PQS should

P A A KR FA ST AP o2 encompass and address the specific requirements of
PEFIRRG R SR G D B 0 R sterile product manufacture and ensure that all
GMP ’}ﬂ (- e -FRAALR) % 1§ activities are effectively controlled so that the risk of

Pt i0 PQS & Rt & Flé— Wi = PQS microbial, particulate and endotoxin/pyrogen

& F i contamination is minimized in sterile products. In

addition to the PQS requirements detailed in Chapter
1 of the GMP Guide (Part | — Basic Requirements for
Medicinal Products), the PQS for sterile product
manufacture should also ensure that:

L - BAEE T r'r'f_‘ A WG Tk R E i. An effective risk management system is integrated
ELl ,3“ Boog Rt AL EERRE into all areas of the product life cycle with the aim
2 & FA SR o to minimize microbial contamination and to ensure

the quality of sterile products manufactured.

TR ECP/ o8 o) “'”r?ii%; BT R ATRE YA ii. The manufacturer has sufficient knowledge and
S R 1R W2 h expertise in relation to the products manufactured
R “’”"“F*ﬁ & o and the equipment, engineering and manufacturing

methods employed that have an impact on product
quality.

i, @ FEE 2 iR E b R B E AR iii. Root cause analysis of procedural, process or
B~ WAR K & A& e A R A 45 0 JE equipment failure is performed in such a way that
m R SRy R 2 L 4% (CAPA) - the risk to product is correctly identified and

understood so that suitable corrective and
preventive actions (CAPA) are implemented.

iv. k& EIZE* 3 CCS cud = 2 @il > iv. Risk management is applied in the development and
R B (i) 2 maintenance of the CCS, to identify, assess,
FEFAh'E - R RERRES 22 Te reduce/eliminate (where applicable) and control
P MEMR SRR RIATR G IR contamination risks. Risk management should be
g e documented and should include the rationale for

decisions taken in relation to risk reduction and
acceptance of residual risk.

V. BIFERE LG REEERE AKL A v. Senior management should effectively oversee the
g kG - b EREERTIF state of control throughout the facility and product
LT AR AR E SRR lifecycle. Risk management outcome should be
P n A SRR RS IES reviewed regularly as part of the on-going quality
FHET R 300 - management, during change, in the event of a

significant emerging problem, and during the
periodic product quality review.

Vi. BRFA SRS i E ﬁiﬁffﬁ B i vi. iProcesses associated with the finishing, storage and
B RERFIEAALS By RO G @ transport of sterile products should not compromise

FIFER % V’L . /‘3 4 2 ﬁf '-'*'—ﬁ? ﬁ the sterile product. Aspects that should be

ﬁfﬁ,“ﬁﬁiﬁv& “ﬁ .

considered include: container integrity, risks of
contamination and avoidance of degradation by
ensuring that products are stored and maintained in
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accordance with the registered storage conditions.

Vii.

fERAASRT PeFSHA BT g
g E R TFER L LR FASD
Sl 2 AR M PR A S TR 6t T
AT R S o THE_E T EZEA ﬁﬁ’"‘i
AAASEIRBERY o2 A2 P
iRl R B L AT R T»mr‘%*}fr °

vii. Persons responsible for the certification/release of

sterile products have appropriate access to
manufacturing and quality information and possess
adequate 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.

32 #f3 A BEIFP 5 Hl4r& FFEHR A BT~ IR | 3.2 All non-conformities, such as sterility test failures,
ERIALS R TALS o PO RPN environmental monitoring excursions or deviations
A AR LR AT BRI D) Y T & S| from established procedures should be adequately
B2 R S5 ?‘r E LR ENE ATy ER investigated before certification/release of the batch.
s B A 2 =k 2 T @E B HF- AR The investigation should determine the potential

N SRR o R EF" ]-%1 P ‘:’”[‘? kG P impact upon process and product quality and whether
FEEIEd I jedi o any other processes or batches are potentially
impacted. The reason for including or excluding a
product or batch from the scope of the investigation
should be clearly justified and recorded.
4 .y % 3% *% (Premises)
4.1 # AA SRS R AR F K EE YR 0 | 41 The manufacture of sterile products should be carried
LR e ﬁ? EEREEFL X Z i *F 0TS out in appropriate cleanrooms, entry to which should
AR FHE AR RS be through change rooms that act as airlocks for
d ey fé FoFERZ i R /TR e %E @ personnel and airlocks for equipment and materials.
S ERERE S X ift R R R R Cleanrooms and change rooms should be maintained
REDZF cFHEERET P F B 33— to an appropriate cleanliness standard and supplied
Pl 2 i3 e RIFER ~ F X 7 & with air which has passed through filters of an
TR B - appropriate efficiency. Controls and monitoring
should be scientifically justified and should
effectively evaluate the state of environmental
conditions of cleanrooms, airlocks and pass-through
hatches.

42 g A KB 2 LE X2 R IFE | 42 The various operations of component preparation,
B FAEZS RSP HFT Gy Fare 2 3 iF product preparation and filling should be carried out
BRI SR F o NP RS T - with appropriate technical and operational separation

measures within the cleanroom or facility to prevent
mix up and contamination.
4.3 :iz* EREE 1 r} i Bk 3 (RABS) & IE3t% | 43 Restricted Access Barrier Systems (RABS) or
BT 2 kB EE T RARE isolators are beneficial in assuring required
AR RS ERZME S ERF T A conditions and minimizing microbial contamination
Moo 53t CCS ™Rk ™ Wik # - i associated with direct human interventions in the
&% RABS 2 IpdtiXs «n2 2 ol 1 £32 critical zone. Their use should be considered in the

Irio
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CCS. Any alternative approaches to the use of RABS
or isolators should be justified.

44 A FASOUE > BA S BEBTFEEZ R/ | 44 For the manufacture of sterile products there are four
¥ oo grades of cleanroom/zone.
Ab  Bh'eEFEDMERE > (Mir & Grade A: The critical zone for high-risk operations
FlIEFSR - LEF - "“33‘%? 2 Rr i & (e.g. aseptic processing line, filling zone, stopper
FHAEEARFIINE - 23§ KA ﬁi bowl, open primary packaging or for making aseptic
i‘fr EFERE)LF ﬁ FHd R connections under the protection of first air).
Wik o A% RABS IRt E chl v 5 v Normally, such conditions are provided by a
1 iEsh e B g in @i B MER T %R localised airflow protection, such as unidirectional
Tk ERERABRTRE o BREER S EW 3‘: airflow workstations within RABS or isolators. The
RS2 BARRT R ITEARE maintenance of unidirectional airflow should be
(blde > 3 EFHHE £ ZIVHH7) 4~ A demonstrated and qualified across the whole of the
B o 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 premises, equipment, process and procedural
design.
B ¥ ampmiddzr i BuwiTi A Grade B: For aseptic preparation and filling, this is
& ® ¥ R T% i" (532 A %72 ZRBEEE the background cleanroom for grade A (where it is
) R FERIBRAL - AR *YIREELEH not an isolator). Air pressure differences should be
PETT 0 T U g i MY B s continuously monitored. Cleanrooms of lower grade
£ ($0%4208) than grade B can be considered where isolator
technology is used (see paragraph 4.20).
CoerD 5t C B DR aNEE T R Grade C and D: These are cleanrooms used for
EEFAFRCEA SRS LSRR IT carrying out less critical stages in the manufacture of
SIRHLAE 2 ’Eb FRE - B ¥R FHAS DY aseptically filled sterile products or as a background
FIDETEFRTRERENEG - (7 Mk for isolators. They can also be used for the
RRAFEB DL BS54 L585) o preparation/filling of terminally sterilised products.
(See section 8 for the specific details on terminal
sterilisation activities).
45 X EFE2MEREPN 0 T B &% B 32 | 45 Incleanrooms and critical zones, all exposed
BT iﬁ“ S HBEE R R Bk A P surfaces should be smooth, impervious and unbroken
B RE T A in order to minimize the shedding or accumulation of
particles or micro-organisms.
46 50 B %U" i ‘}7?“ oA 7@;73 Efli-” 4.6 To reduce accumulation of dust and to facilitate

7 iqa ﬁ%’ o FI B GEER RN OT cleaning there should be no recesses that are difficult

oo REE TR 2 v‘i # oo ek ’lf@ﬁf ﬁu # to clean effectively, therefore projecting ledges,

T S ‘-’”“”/5@ o Flpt o FEFF A LR o shelves, cupboards and equipment should be kept to
a minimum. Doors should be designed to avoid
recesses that cannot be cleaned. Sliding doors may be
undesirable for this reason.

47 FEZE '? Pz H o mm ALY % B R | 47 Materials used in cleanrooms, both in the

BA SRR m«f" o PEER G ER construction of the room and for items used within

Uk A 2 o W RFE R IRA the room, should be selected to minimize generation

i A R BI R (4G ) o of particles and to permit the repeated application of

cleaning, disinfectant and sporicidal agents where
used.

£8H 187

H




48 * THF BRI E AL kp B 3 2 F | 48 Ceilings should be designed and sealed to prevent
95 4 o contamination from the space above them.

49 & A @Cép 2 Ba®RE LR R 2 £KK | 49 Sinksand drains should be prohibited in the grade A
o pHBIREZY > BAEBE - RiFoaR and grade B areas. In other cleanrooms, air breaks
Rk 2 F'E FERTFIEEEE c BT 5D should be fitted between the machine or sink and the
FAEEPN O A %F 2EF A T K% SR FE drains. Floor drains in lower grade cleanrooms
S SRR S N R SR & N should be fitted with traps or water seals designed to
AN prevent back flow and should be regularly cleaned,

disinfected and maintained.

410 % 2 Ry g » 2 &0 %E 3 2 B4EFE | 410 The transfer of equipment and materials into and out
A5 AnB A BERAL - c TRF A AE D of the cleanrooms and critical zones is one of the
FEZEMEREFTERDEE BT greatest potential sources of contamination. Any
foodedk i x 2y RIET Wi ¥ g activities with the potential to compromise the
W e cleanliness of cleanrooms or the critical zone should

be assessed and if they cannot be eliminated,
appropriate controls should be implemented.

411 gt ~ ki 2 e A%E B 5 ®IFZ | 411 The transfer of materials, equipment, and
FERBZFI - FRLET - FEAF P ER components into the grade A or B areas should be
LR AT E IR DM T?] = carried out via a unidirectional process. Where

(Gl4rid FEM B3R FHES 2 H R BT /% possible, items should be sterilised and passed into
F)RBMERE oAk P EEZLESP these areas through double-ended sterilisers (e.g.
T RIEFRERL RSV 23§ %: » ﬁ through a double-door autoclave or depyrogenation
Aihtp e B AR AR A ( blde > & % G rxeni oven/tunnel) sealed into the wall. Where sterilisation
By A A AR Ak & upon transfer of the items is not possible, a procedure
A MR DT ERE) which achieves the same objective of not introducing
poABZE BRRES NS & (Gl k contamination should be validated and implemented,
o BRS  RERE) BEELE 7 (e.g. using an effective transfer disinfection process,
fe 2 Ei @ ﬁ;ﬂ'@ “ 4‘1:«/5? ks é GE ’ EJ }@{ rapid transfer systems for isolators or, for gaseous or
é‘ f‘%% pf‘g" 7 #ﬁ m—% ’; * ﬁiﬁ;@ ‘ﬁ # fﬂ % liquid materials, a bacteria-retentive filter). The
T}Li' t fl; ) 3 ? %"f" I ﬂ%‘ RREE A0S L removal of items from the grade A and B areas (e.g.
Friig ¥ H w5 R 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.

412 7 8 F BAKZ 2 * 3 F WIS 0 % | 412 Airlocks should be designed and used to provide

Pl R OMNE R RS AR RE DA physical separation and to minimize microbial and
(G O R S R F’“ =RpoE 2 AR particle contamination of the different areas and
Bl ¥ EE RARENZ FHTRE K should be present for material and personnel moving
Ry EBEZFHTAR 5 82D E between different grades. Wherever possible,
BT RAY R F’fﬂg’* AL R A AR 7 airlocks used for personnel movement should be
AR R AR ﬁ“» Moo FHE RN ERDZ separated from those used for material movement.
F O ooRE R R E‘“b AEFRETLRE Where this is not practical, time-based separation of
BE B ’LL*—% ’L ﬁ' R movement (personnel/material) by procedure should
R 8t RE 2 % = té‘z RE R @“*5 fe be considered. Airlocks should be flushed effectively

Fﬁ%!ti 2 &455( fole) o HRR B B with filtered air to ensure that the grade of the
AFeor L p el FFF LS E'l? # cleanroom is maintained. The final stage of the
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airlock should, in the “at rest” state, be of the same
cleanliness grade (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:
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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.
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ii. Material airlocks: used for materials and
equipment transfer.
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*  Only materials and equipment that have been
included on an approved list and assessed
during validation of the transfer process,
should be transferred into the grade A or
grade B areas 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.
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* Pass-through hatches should be designed to
protect the higher-grade environment, for
example by effective flushing with an active
filtered air supply.

C. AP HEXFEPRHUELN AL BT E » The movement of material or equipment from
BEINRBELFEIR BEFERLG lower grade or unclassified area to higher
AT & CCS e iF 2 iy 4 - grade clean areas should be subject to
cleaning and disinfection commensurate with
the risk and in line with the CCS.
413 > @i 2 §F 4% (* 2 R4 2 L | 413 For pass-through hatches and airlocks (for material
R) "N P 2 Rk 30l g A and personnel), the entry and exit doors should not
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be opened simultaneously. For airlocks leading to the
grade A and grade B areas, an interlocking system
should be used. For airlocks leading to grade C and
D areas, a visual and/or audible warning system
should be operated as a minimum. Where required to
maintain area segregation, a time delay between the
closing and opening of interlocked doors should be
established.
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4.14 Cleanrooms should be supplied with a filtered air

supply that maintains a positive pressure and/or an
airflow relative to the background environment of a
lower grade under all operational conditions and
should flush the area effectively. Adjacent rooms of
different grades should have an air pressure
difference of a minimum of 10 Pascals (guidance
value). Particular attention should be paid to the
protection of the critical zone. The recommendations
regarding air supplies and pressures may need to be
modified where it is necessary to contain certain
materials (e.g. pathogenic, highly toxic or radioactive
products or live viral or bacterial materials). The
modification may include positively or negatively
pressurized airlocks that prevent 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.
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4.15 Airflow patterns within cleanrooms and zones should

be visualised to demonstrate that there is no ingress
from lower grade to higher grade areas and that air
does not travel from less clean areas (such as the
floor) or over operators or equipment that may
transfer contamination to the higher-grade areas.
Where unidirectional airflow is required,
visualisation studies should be performed to
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.

F11H

$87H




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.
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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. Aiir 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.
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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

418 IRk % & RABS £ % frerdkjiv > &7 H 4p B
WA BEWF LA KBRBEEEFIE
RS IR R o JWARY o PR
B kehp T RN T d B
MR BRSO ARk B L B
DL S S 2 7 L I A T SR L o 1) A=)
B (dpli k¥ & RABS) -

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.
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4.19 The design of the technology and processes used
should ensure appropriate conditions are maintained

A g o in the critical zone to protect the exposed product
during operations.
LIRS AYR i. Isolators:
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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 processing.

CBPFIRAL AR IR BRI A B
o hHiEARY MR OA SR
g R AEFHEETDTFS
BadEE? »F v a2 Ax 28
o (e § > T oA h E"f”}?‘/‘ﬁ‘?;’z%
f@ig%c%%ﬁr%mﬁ%a’kxﬁ°'§f’%§
®4§ﬁ?@§¢,W§W$%E
oo PR FE TR A RIEET S BT

Wi o P Al

fﬁxi]‘%"ii
ﬁﬁﬂuﬁé§ﬁﬁﬁ%§é%ﬁﬁ

b.  The design of closed isolators should ensure
grade A conditions with adequate protection
for exposed products during processing.
Airflow may not be fully unidirectional in
closed isolators where simple operations are
conducted. However, any turbulent airflow
should not increase risk of contamination of
the exposed product. Where processing lines
are included in closed isolators, grade A
conditions should be ensured with first air

P protection in the critical zone and
unidirectional airflow that sweeps over and
away from exposed products during
processing.

ARIEAEYE TR LRI IEHA S c. Negative pressure isolators should only be
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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. RABS:
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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.

420 [R3E X ¥ & RABS % F T8 o/z F-#-75 4 | 4.20 The background environment for isolators or RABS
Rk RE LB should ensure the risk of transfer of contamination is
minimized.
LIR3EAEER ¢ i. Isolators:
a BV IRy ¥ IRy - S Rk1 0 a. The background environment for open
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isolators should generally correspond to a
minimum of grade C. The background for
closed isolators should correspond to a
minimum of grade D. The decision on the
background classification should be based on
risk assessment and justified in the CCS.
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b. Key considerations when performing 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’
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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.
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c. Airflow pattern studies should be performed at
the interfaces of open isolators to demonstrate
the absence of air ingress.

ii. RABS :

ii. RABS:
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The background environment for RABS used for
aseptic processing, should correspond to a
minimum of grade B and airflow pattern studies
should be performed to demonstrate the absence
of air ingress during interventions, including door
openings if applicable.
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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.
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i. Isolators:
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a. Forisolators, 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.
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b. Integrity / leak testing of isolator systems
should be performed at defined intervals.

ii. RABS :

ii. RABS:
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For RABS, gloves used in the grade A area
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 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

(EARNE oy v%—%\ AN m/F A A 3 the bio-decontamination step is essential; any

3 AF 7 64 RABS SfRdr s p 4 A A residues that remain may inhibit the effectiveness of

¥ R AR UE T S 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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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.
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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.

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
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of the product or materials being handled.
Appropriate cleanliness levels in the “at rest” and

“operational” states should be maintained.
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4.24 Cleanrooms and clean air equipment should be
qualified using methodology in accordance with the
requirements of Annex 15. Cleanroom qualification
(including classification) should be clearly
differentiated from operational environmental
monitoring.
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4.25 Cleanroom and clean air equipment qualification is
the overall process of assessing the level of
compliance of a classified cleanroom or clean air
equipment with its intended use. As part of the
qualification requirements of Annex 15, the
qualification of cleanrooms and clean air equipment
should include (where relevant to the
design/operation of the installation):

I 2 Rk LR R R R BRI i. installed filter system leakage and integrity
testing,
. 7RRF-h £ % R o ii. airflow tests - volume and velocity,
i, B Z P& iii. air pressure difference test,
V. F it e pliRE BE AR Iv. airflow direction test and visualisation,
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V. microbial airborne and surface contamination,

Vi. ur.)i /Hlﬂpé‘ ’

Vi. temperature measurement test,

Vil. AP ¥R R PR

vii. relative humidity test,

vill. W ARERIEE

viil. recovery test,
iX. 3 SER - iX. containment leak test.
FERZ ﬁ’ EZFRE kET 47 I1SO Reference for the qualification of the cleanrooms and
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clean air equipment can be found in the ISO 14644
series of standards.
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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).
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4.27 For cleanroom classification, the total of particles
equal to or greater than 0.5 and 5 um should be
measured. This measurement should be performed
both at rest and in simulated operations in
accordance with the limits specified in Table 1.

#1020 sink t FHFEAMRIER

Table 1: Maximum permitted total particle concentration
for classification
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(@) 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.

(b)
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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 evaluated.
Critical processing locations should be determined
by documented risk assessment and knowledge of the
process and operations to be performed in the area.
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4.29 Cleanroom classification should be carried out in the

“at rest” and “in operation” states.
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i. The definition of “at rest” state is the condition

%
Ao epEPE FEFPHHVAC L whereby the installation of all the utilities is
ERERF e AT R AEH > T ¥ complete including any functioning HVAC, with
PR RSEPN DR the main manufacturing equipment installed as
specified but not operating and without personnel
present in the room.
i, <& 28 7k ’i. mi%ﬁ TEEZT R EE = Ii. The definition of “in operation” state is the
F ~ HVAC i % 23038 (7 » ;Jt e x AL condition where the installation of the cleanroom
IR 7} 5" gl (TR T A > P g oA is complete, the HVAC system fully operational,
SABAEHERE SR VTR o equipment installed and functioning in the

manufacturer’s defined operating mode with the
maximum number of personnel present
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performing or simulating routine operational
work.
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iii. The total particle limits given in Table 1 above
for the “at rest” state should be achieved after a
“clean up” period on completion of operations
and line clearance/cleaning activities. The "clean
up" period (guidance value of less than 20
minutes) should be determined during the
qualification of the rooms, documented and
adhered to in procedures to reinstate a qualified
state of cleanliness if disrupted during operation.
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4.30 The speed of air supplied by unidirectional airflow
systems should be clearly justified in the
qualification protocol including the location for air
speed measurement. Air speed should be designed,
measured and maintained to ensure that appropriate
unidirectional air movement provides protection of
the product 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.
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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 contamination during
qualification for each grade are given in Table 2.
Qualification should include both “at rest” and “in
operation” states.

2 RFBEH T B S FFKL S5 AAER

Table 2: Maximum permitted microbial contamination
level during qualification

e ko Settle plates | Contact plates
TH RS (i;;l:] 90 mm) #H A Air sample | (diameter 90 | (diameter 55
5T ey (2 £ 55mm) |[Grade 3 | mm)CFu/4
CEU/m3 CFU/4 -] p% CFU/S % CFU/m mm)
(a) hours (@) CFU/plate
A #£2 & A No growth
B 10 5 5 B 10 5 5
C 100 50 25 C 100 50 25
D 200 100 50 D 200 100 50
@ FFBte ok THPF ERZT 255 4 ] B | (a) Settle plates should be exposed for the duration of

£18H » #87H




CETRLE - FAERRASREEY o
Mot o s & ARk o

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.

alziﬂyﬁﬁz&aﬂmmwﬁiéﬁﬁﬁﬁ

/ii"x’fi THFDORE o ok A ’ZIJ%"

“mlilp—fé‘%‘}é’ R R S I E I

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

PIREE § P T8 ™ 2 H Lo tabulated is not used, or alternative methods are
used, the approach taken should be
appropriately justified.

2 A EY % CFU T3 AgahH = o Note 2: Limits are applied using CFU throughout the

ok @ * 72 e ehgd ﬁ’ﬁ'm'ﬁ:ﬁf"u % 3 CFU
7 N EREE S MU RESAE R EP
B HLEME > AT & RT A

2 CFU Ap B 735 -

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.

T ﬁ%f\%;ﬁ s [@:He'* % 6° éf#%‘ﬁai%
ir 2 £ phearlg .

Note 3: For the qualification of personnel gowning, the
limits given for contact plates and glove prints

in Table 6 should apply.

TR HE D RS T ES AT LR G -

Note 4: Sampling methods should not pose a risk of

contamination to the manufacturing operations.

A2 FEZ 2 FETF K
e R T BT o  PHRFD

S e

z} .

FE Y Wy ey
S X ECRE

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:

LoFER A (RRER)

i. cleanroom classification (total particle
concentration),

i B8 iR B P LRS-

ii. integrity test of final filters,

. & £RE

iii. airflow volume measurement,

V. 5 ZRRL U

iv. verification of air pressure difference between

rooms, and
V. R oiE PR v. air velocity test
(F'A C¥ BAC 2 D %o b REER (Note: For grade B, C and D the air velocity test
b & Llp F oo F 2 it L CCS er- PR should be performed according to a risk
Ao e o HNKEE e FIROLEF assessment documented as part of the CCS.
(blde > § REARRFALSH & 5 A However, it is required for filling zones supplied
5% % RABS ¥ B pF) o b plRA 7 with unidirectional airflow (e.g. when filling

o L
W AR PR B R R i

ﬁﬁéimmA&’@u
l? Fé‘)

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).

A5%ZE B sl ib

A o

EFEREIE: 6 B

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

Cu%2%2 D aB%i&ks mﬁ,rfﬁfgﬁ}‘@_; 12

B o

The maximum time interval for requalification of grade C
& D areas, is 12 months.

FI9H - 3

871




LD P ERIRA S R F
?f.#%#ﬁ*@%%“?é R AR RA KR - ] A7 18
(§ 207 P BRI 735 2 450 sk §

Appropriate requalification consisting of at least the above
tests should also be carried out following completion of
remedial action implemented to rectify an out of

PH%E R ANLER P’L Mo d % { B ILEA KA | compliance equipment or facility condition or after
Lo BT RANRLF o F R IVIT AR changes to equipment, facility or processes as appropriate.
The significance of a change should be determined
through the change management process. Examples of
changes to be considered include but are not limited to the
following:
Lo fne g e LY EH - i. interruption of air movement which affects the
operation of the installation,
. TR R F gkt HVAC & beeangk i ii. ii. change in the design of the cleanroom or of the
P operational setting parameters of the HVAC system,
i, FEELRERDERAE (bl4o{ # 5% |jii. special maintenance which affects the operation of
RE) e the installation (e.g. change of final filters).
D Disinfection
Tl F FrElE koo f@%%ﬁ@ 2 % 425 ¥ | 4.33 The disinfection of cleanrooms is particularly

a:

E 7‘?&/}3 1#}‘7}‘ /ﬂ -+ °
£ 3 i”/}a 1#}‘7'141!%%\

jooxd g A AR Y -

FAA D AR iEr SR umEd e
¥ T GonhfimF 2 B F A B
T Hp P MIE A o RETIPEFTER > UTR
WA AR e osnh T R Y AR g
(blde > fed 4t p o % o) 4 3 % 2w
i) e

,1 it /}J -+ F BT ,@
WA R o FIEARR
Mt * - fE b h

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
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 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 if 4 BALRLEFEC o FEOLA L BEP I 2
BUCLERE T S S A A s I AR
PR R AR GEP S mafRT ) 2 i
» rili 1 ‘.‘9:,",}_ ’ Iﬁ‘k%ﬁbT%ﬂ»‘%l{a‘/li’%ifj’,g

it é—ﬁ’ﬁ PP rL o

4.34 The disinfection process should be validated.
Validation studies should demonstrate the suitability
and effectiveness of disinfectants in 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 52 B BFH B R il 3 A2 ‘}ﬁ"‘}?’;’*ﬂ"l ER1
*om g AR Feh e kB CCS il > C &2
Da%®erd @*ayyds 73L& LAR

o 4ot if & A 2 ,,a FERAEY g AA SN
rqﬁw@m RISt N

T REE RN «}Lf'ﬁ Z o ﬁﬁf?ﬁ@lﬁ'—& [ A
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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 for microbial
contamination. Dilutions should be kept in
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FRFOERFREL T UEXAE previously cleaned containers (and sterilized where
TP EEEP L ORE - applicable) and should only 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 FHFEEZZZ M A 5 & *F M E N § 40 ﬁ 4.36 Where fumigation or vapour disinfection (e.g.
(bldef tpiE 3 C 2 ) o &7 X FET Vapour-phase Hydrogen Peroxide) of cleanrooms
(s W AR FQr I gl B e d EA and associated surfaces are used, the effectiveness of
any fumigation agent and dispersion system should

be understood and validated.

m 4’“

& % (Equipment)

5.1 Je# &R & K3 ehd a Fwdm P (ARFIRT | 51 Awritten, detailed description of the equipment
AR KA REA BT ) ° 4:1% N B design should be available (including process and
WY - IS TR AT instrumentation diagrams as appropriate). This should
form part of the initial qualification package and be
kept up to date.
52 KK PERF FEERFAYUR® 4T £ | 52 Equipment monitoring requirements should be
S S e FBL‘ A MR o BFERR defined in “user requirements specifications” during
WAz RGP ERE T HARER 7@:5& early stages of development, and confirmed during
H MR j\ A T_E SR e i AR 5 ( Bf 42 qualification. Process and equipment alarm events
BRRF2TE 2) - should be acknowledged and evaluated for trends.

The frequency at which alarms are assessed should be
based on their criticality (with critical alarms
reviewed immediately).

53 & ~prirz #‘};FR%%;;’{ ter & % & | 5.3 Asfaras practicable, equipment, fittings and services
TRt diTE BEFREBEL AFER should be designed and installed so that operations,
TRE Ak ﬁ?i wECEEFEZPNE maintenance, and repairs can be performed outside
o2 Azl TR ARFNE L2008 the cleanroom. If maintenance has to be performed in
ERE S E RO RIEY RHPR the cleanroom, and the required standards of
Pap e 0 blde R g LA R 3 TE R cleanliness and/or asepsis cannot be maintained, then
it L ﬁ%?’ 1 IET R E R R EA LR precautions such as restricting access to the work area
o RET RE m’Fi FobA 2 mAE to specified personnel, generation of clearly defined
iRl e 'f” RARRRFAH  BEviezsde work protocols and maintenance procedures should
Kie w2 e 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.
FRARR ST By 5.4 The cleaning process should be validated to be able
to:
Iy g oo f & &ehg oot A 4 3 ) i. remove any residue or debris that would
PR g ARk - detrimentally impact the effectiveness of the
disinfecting agent used,
i agrFARRs? 2 3w g ER° A Sl ii. minimize chemical, microbial and particulate

g wf‘“i#f'lﬁ‘ﬁtal“?—’lb

contamination of the product during the process
and prior to disinfection.
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5.5 For aseptic processes, direct and indirect product
contact parts should be sterilised. Direct product
contact parts are those that the product passes
through, such as filling needles or pumps. Indirect
product contact parts are equipment parts that do not
contact the product, but may come into contact with
other sterilised surfaces, the sterility of which is
critical to the overall product sterility (e.g. sterilised
items such as stopper bowls and guides, and sterilised
components).

56 #rF K& o Ao ﬁw CEF RJZ k5 (@45 | 5.6  All equipment such as sterilisers, air handling
TF &) ® oKk %*Kf% ST~ ER2 systems (including air filtration) and water systems
FRRlEAEERS MERLERIE LR should be subject to qualification, monitoring and
TR IRR R o planned maintenance. Upon completion of

maintenance, their return to use should be approved.

57 HASFAZFEIM L& TR & 2 FH31 % | 57 Where unplanned maintenance of equipment critical
R F‘* » A *fﬁ R AR AR S RE to the sterility of the product is to be carried out, an
im0 U3 assessment of the potential impact to the sterility of

the product should be performed and recorded.

5.8 %J FA A EEE A AN BaRRERME | 58 A conveyor belt should not pass through a partition
FRERZITE® DR “f 2L3% R between a grade A or B area and a processing area of
FHALEEFF R D (e D AR RO lower air cleanliness, unless the belt itself is
i) continually sterilised (e.g. in a sterilising tunnel).

59 Mok 8cE 0 s R Y 0 BSE%RE o # | 59 Particle counters, including sampling tubing, should

WHEEPE L Y AP R
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be qualified. The manufacturer’s recommended
specifications should be considered for tube diameter
and bend radii. Tube length should typically be no
longer than 1m unless justified and the number of
bends should be minimized. Portable particle
counters with a short length of sample tubing should
be used for classification purposes. Isokinetic
sampling heads should be used in 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 %3 E(Utllltles)
6.1 4\’**’ %k S H E e R AR R R
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6.1 The nature and extent of controls applied to utility
systems should be commensurate with the risk to
product quality associated with the utility. The impact
should be determined via a risk assessment and

documented as part of the CCS.

6.2 - H ko FRFRIGHDF KW AoT 6.2 In general, higher risk utilities are those that:
LB R AE S K% o blde® iR i. directly contact product e.g. water for washing and
2% £l SN A SRR IR i R A rinsing, gases and steam for sterilisation,
o BB HR-a LA & 3L iR ii. contact materials that will ultimately become part of

the product,

iili. contact surfaces that come into contact with the

F22H
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product,

iv. 27 ERPTASA - iv. otherwise directly impact the product.
6.3 =« LWk~ X K~ RE & IF - % | 6.3 Utilities should be designed, installed, qualified,
2T OPIRFE B 3K % MACIE P A T o operated, maintained and monitored in a manner to

ensure that the utility system functions as expected.

6.4 B b ‘G O B AR R B A rﬁgzﬁr@g@w_
Sk R EFET AT UREFE LR

T

6.4 Results for critical parameters and critical quality
attributes of high risk utilities should be subject to
regular trend analysis to ensure that system

capabilities remain appropriate.

6.5 = LW kAT ER R LADER | 65 Records of utility system installation should be
A EFHPN A LRG0 g ‘k‘F' KA 53‘” e FIMiT maintained throughout the system’s life-cycle. Such
Rl 2 © &R~ & ARG AR o records should include current drawings and
FoERFMeHENT 1? 2 schematic diagrams, construction material lists and

system specifications. Typically, important
information includes attributes such as:
LoEsEine B RS EEEER i. pipeline flow direction, slopes, diameter and
length,
i 142 F BeaioFT o ii. tank and vessel details,
i R~ Bimm ~ kg ~ 2 @ iii. valves, filters, drains, sampling and user points,
'igé, ’

66 Fam~FEEHE 2K ’*@7 * }ﬁ% K E | 6.6 Pipes, ducts and other utilities should not be present
FY ok 2T EALORMELTERREE T A in cleanrooms. If unavoidable, then they should be
ERDINE N R SRl R Eﬂ” /?‘ Fehkoom o installed so that they do not create recesses, unsealed
FRDE L F R LG FER A . openings and surfaces which are difficult to clean.

Installation should allow cleaning and disinfection of
outer surface of the pipes.

ks Water systems

6.7 ki JLR 5 R FiE ks AR ~ 2~ | 6.7 Water treatment plant and distribution systems should

TE IR CRECTREARAEREUPR
A AR REELG RE & 0T Aok
%o@#&%ﬁﬁ%ﬁ\ﬁ4%ﬁ¢@ﬁa
P\—a-’%/’ﬁ}ff'l?x._m)}i"ﬁ“ IEME (b4eg &
Beng i B2 2P RE@ALEF) o4
RiAY s pERE RMEFHALHE R
FERZEAERS - TAWDKRRERS
B EL RS

be designed, constructed, installed, commissioned,
qualified, monitored and 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.

6.8 'k kMBS ERFEE FEIT 0 M IRFFRF b
Rt EAIAER  FER YT
FagiaopFe

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 Lk kg M K EERFF o G E
FOU A AR R NES A S A F ek R o

B FEY R ond T T TR o

6.9 Water flow should remain turbulent through the pipes
in water distribution systems to minimize the risk of

microbial adhesion, and subsequent biofilm

F23H
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formation. The flow rate should be established during
qualification and be routinely monitored.

6.10 /2 5+ % -k (WFI) Bt * ¢ & 5% iHEimr T
Hpeerk 4 A o Fued A4 LR G| D
G E R (Bl k70 °C 1
%) o WFIl BB A4 5 bt Fapans
WL A -V e HFEREPREEFF
> Bl4e T 2 g3+ (EDI) - RBR 2
A # i o

6.10 Water for injections (WFI) should be produced from
water meeting specifications 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.

6ILWFI G548 e & s R i 1 f B B
o BRERRS LR T AT EE
i SRIEER BN o BB
Hw (bldcde ) ML ERE S A F LR
7}40

—

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 ZE RS A A enh g 0 ok & Seae
RN T R s A
FE O AR U N R 18 e T o o @
P RAR FREFEY AL BRELE
FESCEE R RAR R > T R F /R A 14
oK FRIGE e Aok Rk 2w H
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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.

BI3 B T HIFF Rk fRiCF 2 ks T
Bl FEFRFTR EFLRR c BERER
VLA B B AR A RS TS enE
SR~ DI ERIE D B EE iy 2
AT o BRUBFF T RBREFRE 0 Y
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6.13 Regular ongoing chemical and microbial 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

F24H H87TH




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.

6.14 I/E]%/ﬁ:%rq\'@_)'%ﬂ AN ]
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HES T T3 LAEF N KLY 0 o
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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.

6.15 WFI i suis @ #5 5 R A 5 Bldoid g 18
B (TOC) 2 T B > Fli &b FHqp
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6.15 WEFI 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.

2l ¥
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Steam used as a direct sterilising agent

6.16 4 7T (FFAT) A2 B KB §
e BT A BARKG B A B T2 R

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.

BFEFAL mEA TR e R LD F 2R
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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 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.

FHZEZ A0 Gases and vacuum systems

618 A &/i & 3 B4 v B3P HF MBEF | 6.18 Gases that come in direct contact with the
Wy G SRR PR o e 45N product/primary container surfaces should be of
EoRGZEETT MM FEES R TR appropriate chemical, particulate and microbial
FAY g~ AR F A 2 kAR quality. All relevant parameters, including oil and
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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.

6.19 & ?ﬁ"@iﬁi“ B hy M AR B ER R
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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 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 % E 3 &R 4 kv i A SRS B AR
%o A AMBPRERT O vl o

6.20 Where backflow from vacuum or pressure systems
poses a potential risk to the product, there should be
mechanism(s) to prevent backflow when the vacuum
or pressure system is shut off.

B AR RR R

Heating and cooling and hydraulic systems

6.21 E R R ~ Se AR L4 K SRR chA B R IR

6.21 Major items of equipment associated with hydraulic,

P o g v a B R E N o 5t @k hE heating and cooling systems should, where possible,
Fla 8 KRBk S '?a M ehizeE 2/ be located outside the filling room. There should be
SR appropriate controls to contain any spillage and/or
Cross contamination associated with the system fluids.
6.22 g &tk Seehiz B ET i A S R 'R 0 | 6.22 Any leaks from these systems that would present a
7 AT BRI (Bl4odiFdp T k) risk to the product should be detectable (e.g. an
indication system for leakage).
7 &g A % (Personnel)
7.1 A& FA &3 2 B BFLHF & | 7.1 The manufacturer should ensure that there are

o

b

g g AR oy TR RE g
R T

sufficient appropriate personnel, suitably qualified,
trained and experienced in the manufacture and

B FEER AR TR R LR FA S testing of sterile products, and any of the specific

5 GMP - manufacturing technologies used in the site’s
manufacturing operations, to ensure compliance with
GMP applicable to the manufacture and handling of
sterile products.

72 5 T3 28> A7 &% EE o K4 | 7.2 Only the minimum number of personnel required
'kr"%t\"}ﬁ 2 APS R gt Y T e % Y RF should be present in cleanrooms. The maximum
AFFEAf b kT NAPTR AR number of operators in cleanrooms should be
7 © determined, documented and considered during

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

73 75 AR o e AERF R B & ~ £8 | 7.3 All personnel including those performing cleaning,

y g 3
2 GENFE R A g{ ) J’Kﬁ,—:}’q_é T_Hp 2

maintenance, monitoring and those that access

F26 H 3t

871




Frmur o) MLl s A Sl L
P EARS § LS 8
%ﬁ@w,&@ﬁa AEE R hiTE N
48 4 mﬁwiﬂﬁé%m%é(%ﬁ
ECADS B@;,%Z’,i Z [& 4~ A‘&»%Z’,igprmr
ELR) Rk RS kaﬂ FEER

At 'fﬂ'. e g E’n@'l—-& > 2 g;" p""\ﬁ@ﬁg{\
AR 3 EB R B AR R o

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 is not
sterile. The level of training should be based on the
criticality of the function and area in which the
personnel are working.

7.4
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7.4

The personnel accessing grade A and B areas should
be trained for aseptic gowning and aseptic
behaviours. Compliance with aseptic gowning
procedures should be confirmed by assessment and
periodic reassessment at least annually, and should
involve both visual and microbial assessment (using
monitoring locations such as gloved fingers,
forearms, chest and hood (facemask / forehead). See
paragraph 9.30 for the expected limits). The
unsupervised access to the grade A and grade 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.

7.5

%ﬁ THE2Z AR 2 rTEY 1 B
BOFEFTSN A BTEH o Aok BEFAFIRT G
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Unqualified personnel should not enter grade B
cleanrooms or grade A in operation. If needed in
exceptional cases, manufacturers should establish
written procedures outlining the process by which
unqualified personnel are brought into the grade B
and A areas. An authorized person from the
manufacturer should supervise the unqualified
personnel during their activities and should assess the
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
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7.6

There should be systems in place for the
disqualification of personnel from working in or
given unsupervised entry into cleanrooms that is
based on aspects including ongoing assessment
and/or identification of an adverse 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
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entering grade B cleanrooms or performing
intervention into grade A, this requalification should
include consideration of participation in a successful
APS.

7.7

BB A GFLEGFEEFLANER
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7.7

High standards of personal hygiene and cleanliness
are essential to prevent excessive shedding or
increased risk of introduction of microbial
contamination. Personnel involved in the manufacture
of sterile products should be instructed to report any
specific health conditions or ailments which may
cause the shedding of abnormal numbers or types of
contaminants and therefore preclude 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 @ %grzip m Wi iEARR Y DA A B 4 2 | 78 Personnel who have been engaged in the processing
SHESEAPREF S IR ARET A of human or animal tissue materials or of cultures of
Ap e BEDTE (M2 PF 5 %) 24 micro-organisms, other than those used in the current
Ao 2 & JpRFET »tf2LH ¢ ﬁ = manufacturing process, or any activities that may
ERhEEGrahd FRZE AT S 2 have a negative impact to quality (e.g. microbial
M contamination), should not enter clean areas unless

clearly defined and effective decontamination and
entry procedures have been followed and
documented.

79 4k~ ths ~kF -2 B l% A d & (4c+ | 7.9 Wristwatches, make-up, jewellery, other personal
#) 2 ERPEEALTEIERF XFEFR - items such as mobile phones and any other non-

AR Tﬁymﬁﬂﬁl%’-ﬁr%q_s@iﬁ;ﬁ
TR LBEHR Y FE. &QJ”/’/’%’/?&/}J%—
B BT UER S bl4od }A{F\ BoiE i
W R R R TR o AR
* 2 '3 e 46 CCS P o

essential items should not be allowed in clean areas.
Electronic devices used in cleanrooms, e.g. mobile
phones and tablets, that are supplied by the
manufacturer solely for use in the cleanrooms, may
be acceptable if suitably designed to permit 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 FiE g eh¥F & 2 2+ ¥ Phdp L2 % % 42 | 7.10 Cleanroom gowning and hand washing should follow
B WRFEZFRFOFLEF »FEFRL a written procedure designed to minimize
PR EL B contamination of cleanroom clothing and/or the
transfer of contaminants to the clean areas.
711 2 ¥ 2 3 & F g & WAL E (v ¥ % 9% | 7.11 The clothing and its quality should be appropriate for

Boo MIEERA E LR TS %Lm"v P F
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the process and the grade of the working area. It
should be worn in such a way as to protect the
product from 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
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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.

7102 E ez F A CUHI 0 (EE LR hfs
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7.12 Clothing should be chosen to limit shedding due to

operators’ movement.

713 % - FEZHFME L2 L A2 F > AP

4T

7.13 A description of typical clothing required for each
cleanliness grade is given below:
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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 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.

i, C 5 i %> g E vy BT LH
‘f‘gf ) )’—ﬁ%‘:i ﬁé:—‘é‘o Z@?%&phgﬁ“r{?‘fi r—g
AR E 2N A S BN R K 2T

ii. 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

F29H 3

871




GHY A IS SEE - 2 F
R R R

FRT &

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. g 2 C%%2 D%% »iEFd CCSH R
amﬁﬁﬁmﬁ@m% BT E R
LR B NS X

iv. Additional gowning including gloves and
facemask may be required in grade C and D areas
when performing activities considered to be a
contamination risk as defined by the CCS.

T1A ZEAZFARAJFF FESh{ 23PN &
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7.14 Cleanroom gowning should be performed in 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 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.

7.16 T E R ff% T A LR o4k PREZ £ 2 | 7.16 Gloves should be regularly disinfected during
FHL FEEPFTLAESTR G B2 T L operations. Garments and gloves should be changed
oo immediately if they become damaged and present any
risk of product contamination.
TAT 7 EA R FE® X FREE 2 A F¥ L | 7.17 Reusable clean area clothing should be cleaned in a

AR R S Y ik Y SIERE D
AR o FEFR F LA a2 ALY 7 € AF
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WIE R o RS R & W B AR A
JRESE R R R - IREAF R ERNRET
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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
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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 24 & 2 2 ¥ (Production and Specific Technologies)

B3R FA S Terminally sterilised products
81 w22 Ry plen@ & 1" D %%E % |81 Preparation of components and materials should be

e A & glﬁ'—\x ,{51'4,1}’7'1’,-;\.’)%_&:‘\/»;?"3‘“
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performed in at least a grade D cleanroom in order to
limit the risk of microbial, endotoxin/pyrogen and
particle contamination, so that the product is suitable
for sterilisation. Where the product is at a high or
unusual risk of microbial contamination (e.g. the
product actively supports microbial growth, the product
must be held for long periods before filling or the
product is not 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.

82 Eixe AP B2 BB KR * SEAITDIESE | 82 Primary packaging containers and components should
T MREEMR M F RIBRRE L FR be cleaned using validated processes to ensure that
75 R AL A2 e particle, endotoxin/pyrogen and bioburden

contamination is appropriately controlled.

83 B MRFAFSNLE I " & C %%kE |83 Filling of products for terminal sterilisation should be
PR o carried out in at least a grade C environment.

84 % 5 CCS A &3 i ¥ Ik IF 4 | 84 Where the CCS identifies that the product is at an
bt blde DB TEER S FELAC unusual risk of contamination from the environment
S S RN S 8 & UF - BNl because, for example, the filling operation is slow, the
Ak Asxw g 28T 105 C containers are wide necked or are necessarily exposed
B0

for more than a few seconds before closing, then the

F31H &

871




product should be filled in grade A with at least a grade
C background.

85 L H FARaEITRS FHE iﬁ@ﬁ 3 » **¥ it | 85 Processing of the bulk solution should include a
T o ALE DB K A i B2 W ré filtration step with a microorganism retaining filter,
AP E G W R R é i F]Z{ Vi gl where possible, to reduce bioburden levels and
R T ARE R A2 BT LRFD particles prior to filling into the final product containers
BE PR - and there should be a maximum permissible time

between preparation and filling.

86 # 37 RELIFEFNITELH - 8.6 Examples of operations to be carried out in the various

grades are given in Table 3

Table 3: Examples of operations and grades for terminally
sterilised preparation and processing operations

ALt - B ASD R R B Grade A | - Filling of products, when unusually at
e risk.
C &% SR AR AR R A DR Grade C | - Preparation of solutions, when
¥ o L unusually at risk.
- é—r‘%m:i’i S - Filling of products.
D &% - 'L ffg HABBROUR 2 2 Grade D | - Preparation of solutions and
e il B components for subsequent filling.
EARSE 2 i Aseptic preparation and processing
8.7 PR T & AWM BN T2 {F |87 Theaseptic process should be clearly defined. The
RIS }?]@HE#B Fﬁ§ mlh AR R e 1y risks associated with the aseptic process, and any
e CCS &P Fx ol R AR AR LS associated requirements, should be identified, assessed
B Tk Rz —fﬁ- 4}5 A{t’L—% B fotw it 2 and appropriately controlled. The site’s CCS should
K ? RN IR LR S g clearly define the acceptance criteria for these controls,
MIEE TG RE - 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 ZFEBE DU ERY 5 & ”’“r*ﬁ fF ¥ FF £ | 8.8 Precautions to minimize microbial,
( ¢ 3L W R AR ﬁi m A2 S PIFE) endotoxin/pyrogenic and particle contamination should
A E TNASHBHEES TR BRHKEE be taken, as per the site’s CCS, during the preparation
Ko CCS 4R B-Fp 1 4% - «”~ EER L of the aseptic environment, during all processing stages
o F\ * %“ 2 ﬁﬁl 5% FER (including the stages before and after bulk product
BEERTF AL MREE Ramitls sterilisation), and until the product is sealed in its final
B container. The presence of materials liable to generate
particles and fibres should be minimized in
cleanrooms.
89 AT FRT ¥ gt * RABS ~ IR8E |89 Where possible, the use of equipment such as RABS,
;%%_ BEHB O AREXRE > MECH A BT isolators or other systems, should be considered in
ZMEN rF R TRF LR D A order to reduce the need for critical interventions into
Moxw A EHEA R QR F O hPe grade A and to minimize the risk of contamination.
R ﬁir s BN O~ (Bldrig i Robotics and automation of processes can also be
Fosokdctsp &R RER #) e considered to eliminate direct human critical

interventions (e.g. dry heat tunnel, automated
Iyophilizer loading, sterilisation in place).

810 % 4 74 &
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8.10 Examples of operations to be carried out in the various

environmental grades are given in Table 4.

F32H

871




24t A RERAFEANE 2 o1 T Table 4: Examples of operations and grades for aseptic

Z EP" ! preparation and processing operations
- REXRGPEFEE - - Aseptic assembly of filling
- ERREFET R B RSE equipment.
M ® SR FRAE (0 R F - Connections made under aseptic
A e el @Ry kB conditions (where sterilised product
£5) o Tl BRI ET AR contact surfaces are exposed) that are
*OR R post the final sterilising grade filter.
- ERAAEERE - These connections should be
Ang |- HEE A AE S B RAHE sterilised by steam-in-place whenever
- KAFET P ﬂz LA N possible.
(,&H ﬁ § ORI - Aseptic compounding and mixing.
- & F] L S ﬁﬁ = - Replenishment of sterile bulk
E%@Pm%ﬁﬁﬁ 0

o~ ~ Grade A product, containers and closures.
- #FOLVE S X ILE AL E T B

B~ T AR A H R ] A
e F5 o
- FEBET -

E

- 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,

- HMEAE ABRZFR (F7
LW%%ﬁﬂﬁ)

Bia® o wE2EHr ABFrRE o
;#puww,_zi*;%% -2

Fenfrn T miE Ay .

7 : - ; - transfer of open or partially stoppered
T VN I TR e ben or partially S1opp

Chas% |~ , vials.
AR pe e , -
e 1 - Loading of a lyophilizer.
- RELE- Background support for grade A
- FEGEE A A R E L grou & pport 7 9
. (when not in an isolator).
N - ﬁ"f‘ . & HEPA il s i~ = Conveying or staging, whlle.
e % %, PR IS T Grade B prot_ected from the Sl_Jrroundmg
a environment, of equipment,
- R p g FRREL Rk components and ancillary items for
o @ma ﬁ 51 SUS - introduction into grade A.

= Preparation of solutions to be filtered

Grade C including sampling and dispensing.
= Cleaning of equipment.
= Handling of components, equipment
and accessories after cleaning.
= Assembly under HEPA filtered
airflow of cleaned components,
Grade D

equipment and accessories prior to
sterilisation.

- Assembly of closed and sterilised
SUS using intrinsic sterile connection
devices.

%33FH #87H




8.11 %% B fie =
DALY

8.11 For sterile products where the final formulation cannot
be filtered, the following should be considered

ST M AR B RRE AR D
TR -

i. all product and component contact equipment
should be sterilised prior to use,

i, #7} G L G RIOER TR R ii. all raw materials or intermediates should be
[l i fr oo sterilised and aseptically added,
. FA K23 5% '%?lrrf@m ° iii. bulk solutions or intermediates should be sterilised.

812 22 24 & & & F’*#&-#&-Wm“ = ﬁ?%
L K2 EF > R S

E']_-
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8.12 The unwrapping, assembly and preparation of sterilised
equipment, components and ancillary items with direct

AFET X AL B &’“ FABTET or indirect product contact should be treated as an

BT o EFASOLERELE DAL G aseptic process and performed in grade A with a grade

BpFET> ftalj BERFRHA LT B background. The filling line set-up and filling of the

B R YIRAER DRT o F R R sterile product should be treated as an aseptic process

&% 4208 - 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.

813 & FA &4 ¥ ~ 7 F ~ R A2 W X 0 | 8.13 Preparation and filling of sterile products such as
WH 2 L FAFE AL kR EREY X ointments, creams, suspensions and emulsions should
AHEP SR (LERFRFHERE) & be performed in grade A with a grade B background
B MR *EEIE% LT BEREFRSDA R when the product and components are exposed to the
PARfT o Y IRAEAE & RABS @ ¥ environment and the product is not subsequently
FPRAES 4208 - 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.

8l4 m Akl BAa®F P ABTYE | 814 Aseptic connections should be performed in grade A
RS 2 YRR NER O b “ii?“ with a grade B background unless subsequently
TR R F]E o poE F]mi =EE sterilised in place or conducted with intrinsic sterile

7eopEm AR m\.): EE LS 7!’@ ’k connection devices that minimize any potential
" e contamination from the immediate environment.
Intrinsic sterile connection devices should be designed
to mitigate risk of contamination.
gRTIEHEEY  HEIRLES 420 Where an isolator is used, the background should be in
2o i § TR R FR AT R ool o accordance with paragraph 4.20. Aseptic connections
FHMPEEREREE SRR £ 5 should be appropriately assessed and their effectiveness
8.129 = 8.130 & - verified. For requirements regarding intrinsic sterile
connection devices, see paragraphs 8.129 and 8.130.
815 E%iF1 2R > F G EF £ FMET (¢ | 8.15 Aseptic manipulations (including non-intrinsic sterile
AP EDRFEEREE ) o blAoRX K T connection devices) should be minimized through the
S LN RN AN L R m? use of engineering design solutions such as
Be 2 K E IR AT RS preassembled and sterilised equipment. Whenever
feasible, product contact piping and equipment should
be pre-assembled, and sterilised in place.
8.16 3 tx /o H » | &2 AEARY ¥ i 2 | 8.16 There should be an authorized list of allowed and

F34H

871




2Zhr) (%2% 934 8) -

di

E

'/H‘L

i
di

T ORFR BT o~ (AT RE B
&3 R
x ’_I'XEE-_’I-W—F VE MIER S EARE A D

AR o KA M PBRR Y REF

o MgEA e 2 A RE RS BET A

e

Vs

PR ko G RFSTEAR &
%ﬂﬁﬁ@ﬁo@iﬁﬁgﬁﬁﬁﬁ’é

FEoR] S SN Eﬁm‘l EREHEIT }{%—FT Rl

BB HILE APS A KRR Ho
o~ BRI R e R E T PR 0 BT

T EFEIT /T

i

FOREFRERT AT
FOABRESG MHE 0 DY R4

TR L WD LR S

~

TNV SN

cim & i35 ® i foeh PQS B 7 b 'R
3§°E@%%&mﬁ%%

%/——Fﬁfl@d g;%frgmf'ﬂ@ﬁg;{}%gf;f; , JlF\ N

f/f@_gl_i 5 E

-

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.

8.17

gl
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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).

8.18 & 2 T 1 RIPFRGEHE > | 818 The duration of each aspect of aseptic preparation and
TR LG R T2 recnB AR > @ processing should be minimized and limited to a
1% defined and validated maximum time, including:
LKA~ B2 E R BAOEE - 0R 2R E i. the holding time between equipment, component,
2 B RER and container cleaning, drying and sterilisation;
ii. RFZKE ~EEE R RAR R ii. the holding time for sterilised equipment,
o i??/ KPR OFFERE components, and containers before use and during
filling/assembly;
i, 373 42 %y D %’—Jf PR (b e iii.the holding time for a decontaminated environment,
RABS 2 fRdt X s i@ * 70 ) such as the RABS or isolator before use;
Iv. /H\ﬁ I R Pl S EaR ] ﬁﬁ e LB iv. the time between the start of the preparation of a
TREERGE* ) LIRAFEE product and its sterilisation or filtration through a
BERPERF o ¥ gI A %\ /\ % ’*ﬁ’» T microorganism-retaining filter (if applicable),
higgis > 2 > & ﬁ_r’i Fe s B K through to the end of the aseptic filling process
LIRS There should be a maximum permissible time for
each product that takes into account its composition
and the prescribed method of storage;
V. &R ﬁﬁi THE A iR FERFR

v. the holding time for sterilised product prior to
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filling;

Vi. #EFHEIEER vi. the aseptic processing time;
vii. TCHEHPFF o vii. the filling time.
819 Jkd L& AT 0 L H b @t | 819 Aseptic operations (including APS) should be observed

ﬁ Lﬁpﬁ’*ﬁﬁ"]lt$ ( ;}L APS) v 1R
RIFEPI T s RRITEAR FEZR
#hE s ’i".f‘:”ﬂb'“rfti"* g Peiw o

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.

R FAA &R &

Finishing of sterile products

B0Fr i £ ERFEHALLEELF (408
4m%Tﬁ>mAa@¢T~%wwﬁ
B o] SR A R
8.126 2. -

\m,1 @1—5

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 stoppered vials or
prefilled syringes (see paragraph 8.126).

8.2l B ¥ F BEFH Y S § /o™ 2 R it o 8.21 Final containers should be closed by appropriately
validated methods.

822 § Bk F EBIUFH T N RIE  b ﬁr : v | 8.22 Where final containers are closed by fusion, e.g. Blow-
-u - i’f (BFS) ~ = 3]-% i -% 4 Fill-Seal (BFS), Form-Fill-Seal (FFS), Small and Large
(FFS) ~/ | #&%2 x5 £/15* & (SVP Volume Parenteral (SVP & LVP) bags, glass or plastic
& LVP) ~ g3 % ”’3* o ePEi AR T ampoules, the critical parameters and variables that

BB R RO SR R T A affect seal integrity should be evaluated, determined,

ﬁ‘» ‘Fﬁ A2 p ook gl e E R o HIPE I effectively controlled and monitored during operations.
BFS & ~ 2 ’J‘ FEFE (<100 ml) it * Glass ampoules, BFS units and small volume
SrErean™ 2 i {7 100% :J‘jg (ERES ’ % containers (<100 ml) closed by fusion should be
EFE (>100ml) » @ e fEFErFE subject to 100% integrity testing using validated
73 g‘% EP G WA REEE FRT A methods. For large volume containers (>100 ml) closed

&

SUUIRIPORER oS - S SRR - SN X
ARE S PR AN ETEL SR
FE RIS F o

m

by fusion, reduced sampling may be acceptable where
scientifically justified 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.

823 @ * p itttz 2 N RHHE K BB
MR e A H R o BREAEFEA
AT 2% BE R4 R ST T o
Jeig * %i%L PR E o BEE
TeAWERRF IR R AR 2 Jfgr
%i?mo

%
B

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.

824 £ 7 T Ry B o AV /[T 2~ | 8.24 Containers sealed under vacuum should be tested for
PR g PR 2 ZREDRE > PIREE maintenance of vacuum after an appropriate pre-
FRDEE o determined period prior to certification/release and

during shelf life.

825 3 B FIawrsc o Y g ¥ s $F B | 8.25 The container closure integrity validation should take
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REEAL [0 RFOERERSKEF L into consideration any transportation or shipping
(Glde o RN EHER) - requirements that may negatively impact the integrity
of the container (e.g. by decompression or extreme
temperatures).
8.26 4ok * 2 | FLIEMEA KA § A4 < £ | 8.26 Where the equipment used to crimp vial caps can
F o RUER PP AL BOl s e cni 35 o blded generate large quantities of non-viable particle,

r/[i’f"giﬁ_ WREH R F m“? Wipaa T

o

measures to prevent particle contamination such as
locating the equipment at a physically separate station
equipped with adequate air extraction should be taken.

827 & F LA S LAt E 0 TR R FAFLE | 8.27 Vial capping of aseptically filled products can be
TR FRT AR R TR RS undertaken as an aseptic process using sterilised caps
Fioo i EHp o [ ARF R J?]i‘ﬁf T % 2. or as a clean process outside the aseptic processing
m R I A BERPIRE S 28 R area. Where the latter approach is adopted, vials should

[HE A R ERRAFER be protected by grade A conditions up to the point of

Hadk o B AR ot FEEL leaving the aseptic processing area, and thereafter

Fe DawE R gHFLLairg Rl stoppered vials should be protected with a grade A air

o il 5 KPR EE Y P A KFE supply until the cap has been crimped. The supporting

ToRREG BEFRADALRERF - 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 A with a grade B background.

828 § & A vH A SNt E A AL A % TF | 8.28 Where capping of aseptically filled sterile product is
B R R EpE > AL R T RENE conducted as a clean process with grade A air supply
i AN B Lif ERAg T R R protection, vials with missing or displaced stoppers
Ry RAEN G ZRRAGES K should be rejected prior to capping. Appropriately

qualified, automated methods for stopper height
detection should be in place.

829 F3F TEXLFTRAR A AP BHE®EF | 8.29 Where human intervention is required at the capping

shjiett 2 (424 ICH Q7)  chiy s 7 1k
B AL 54 F) & - RABS %

PRt R 7 4§ B A iRT g iE R o

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.

8.30

"'-r”ﬁ e Lt Br]'?
RFLNH wﬁr‘l‘m - Fe
T e ZE ) B A5 b e 2 R il o
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Bl BB o B ET ik f‘ﬁé‘ﬁ*l
Lf”/v\ gt A\ﬁ:}w ENEE S I S e
EEp ¥ A AP (Miw | 17 % AR % dc
) o REEDE o 2 g raT
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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
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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.

8.31

BFUALEFRAM By S A
p@pg I T e o%ﬁﬁ.‘é__t}'@;‘iii%?
Flfrsk - R A niTE LA RT V5 &
%ﬁ—iﬂﬁﬁﬁ%%(%%iﬁjﬁmﬁ
FHREFERLBLET) - RETER
@?&Bﬂmﬁkﬁﬁﬂiﬁgmﬁgﬁ
oo T RERART (M AR - A&
& ﬁ%lw * ok “fb@%‘;’ LITE AR A M
BoFEBECASRYR) 0 ERY RS RAR
‘A - ).E%'w;;t_/ﬁ\‘ PIEE AR kw0 T
AR ARSI EFREFR DR o

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 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.

832 % * pd2AP HARA /0 % | 8.32 Where automated methods of inspection are used, the
SR T O R A Vj‘ e process should be validated to detect known defects
ik Fno R AR A4 7@3 A SR (which may impact product quality or safety) and be
B2 o KK DR bt o i B *“‘“ equal to, or better than, manual inspection methods.
PR R LG R R R i TR The performance of the equipment should be

challenged using representative defects prior to start up
and at regular intervals throughout the batch.

8.33 fkiedrte & h % 0 T HHaA KR Al fr#icE & | 8.33 Results of the inspection should be recorded and defect

FABFLA AT o 4 LRSS RILE £ 454
R Al en? &R Gl TARF 44T o § BRE
I3 AR iR D B SR
(L3N - R L A

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.

= F Sterilisation
834 7 TP > B XA SR * SEMITE ¢ 4]0 | 8.34 Where possible, finished product should be terminally

f
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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.

8.35 =

PR B R A AR E R R
% ,)—@é4«7f1§}gyg u};{é—“_pq/g\mﬁ% -

8.35 The selection, design and location of the equipment
and cycle/programme used for sterilisation should be
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based on scientific principles and data which
demonstrate repeatability and reliability of the
sterilisation process. All parameters should be defined,
and where critical, these should be controlled,
monitored and recorded.

8.36 #7F * FEARM S FEPT o FEPTFT T IEY J A | 8.36 All sterilisation processes should be validated.
SR A N RETFIEER > R KB FR R Validation studies should take into account the product
A &2 R TR E’]~ Brehde £ R o fdR composition, storage conditions and maximum time
* R E‘]ﬁ fezom oo HEAE S 2 KK i between the start of the preparation of a product or
=R ﬁ o ? 2 IR s R0 material to be sterilised and its sterilisation. Before any
ic iR FIFRH I R i @*ﬁ d 1L sterilisation process is adopted, its suitability for the
R Fﬁ% fe 2 4 #ﬂ & (Bl) & R product and equipment, and its efficacy in consistently
P 5 OARR F P‘I CRLESAER S R achieving the desired sterilising conditions in all parts
SRS kS VIR RN )RR of each type of load to be processed should be
To? R MFERE ] P o validated notably by physical measurements and where
appropriate by Biological Indicators (Bl). 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.
837 ¥ H* A Fid 7 2 A BT E L ¢ | 837 Particular attention should be given when the adopted

foift o B * N EH SRR R DA B B product sterilisation method is not described in the
AR o BT APERT o fe AR AR E current edition of the Pharmacopoeia, or when it is
FE e used for a product which is not a simple aqueous
solution. Where possible, heat sterilisation is the
method of choice.
8.38 s & #rF = il ARE 2 Fra XAl 0 & | 8.38 Validated loading patterns should be established for all

Sk X EEY L RE I W 8
oAt Al 5 R SR o g - 300

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.

8.39 Mk A 3 b G AR TR IR R 3T 2 R RLR
B dz g ol o e ﬂmiﬂ@uwm;
R L E AR b S RSO
LHEE-Z e Hi %hiwlj X CCS ¥ ;fg_
2 v rﬂ-}f;l KB FRLAL o

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.

8.40 iz = I @; ST R F A A2 0B 7 4% 1T %~ | 8.40 Routine operating parameters should be established and
#oo blde PR i x KA e adhered to for all sterilisation processes, e.g. physical
parameters and loading patterns.
8.41 b7 i & ¥4k R 7 ¥ & FErk S8R F | 8.41 There should be mechanisms in place to detect a

FY - BB A TR A Pt I%AM" P AR i
ﬁ\'ﬁ—flf‘t’# (B 4e @ ff B B et PR
) e

sterilisation cycle that does not conform to 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.

842 i § E TR

i Bl it 2 #5% F

8.42 Suitable Bls placed at appropriate locations should be
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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.

8.43

Bl che %€ & o Sk Bl B f > *
@fﬁﬁE%V%ﬁ%»k’@ﬁgd Bl 5
Bt ¥ 3ren Bl #4529 0 ARIA
2 4 A delicE PR R EN] o
AU MeE S b4 D S Z o W T
R EREREFRENPIEN D o

8.43 The reliability of Bls is important. Suppliers should be
qualified and transportation and storage conditions
should be controlled in order that Bl 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.

8.44

‘&'VE)'«‘L?

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; they do
not indicate product sterility or achievement of the
required sterility assurance level.

8.45

R FRHRTEET R s o & - Y
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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.

8.46
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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
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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.

BAT 4ok A A A~ P frﬂszs;é_wf
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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

BRE A BTF AW AR TG RS RS considered. These methods should be demonstrated to
KIDEwREFAEIT RS ﬁ-’i ° 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.
8.48 *"JL?r'iT*“ ¢ f’LZ BF R HRPOE T‘i H o 8.48 Where materials, equipment, components and ancillary
Eirf o P i R }?]F‘jj ks ¢ % "b items are sterilised in sealed packaging or containers,
Hepiok ~ e #7’ FE/BRETCFF S the packaging should be qualified for minimizing the

m&xﬁgi—Lﬁ"M"ni%%&le{mﬁ“ﬁ*
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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).

851 * il 2 /& el iR RIF A eI B e
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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 function and location of
these probes by the use of an independent monitoring
probe located at the same position during validation.

8.52 f B 4n2t B FIEE‘:F'&7 TR B R T
RARGER o BRPPRY FTHEEID
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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

MWt FHEABSER R - cooling. Any cooling liquid or gas that comes into
contact with the product or sterilised material should be
sterilised.

8.54 ina Kﬁt“{ Fefn ™ o &3 2% | 854 Inthose cases where parametric release has been

RAEH T F A o E WK FE authorized, a robust system should be applied to the

e %k Bk LﬁF & oo R L7 EEH product lifecycle validation and the routine monitoring

RO e i e of the manufacturing process. This system should be

periodically reviewed. Further guidance regarding
parametric release is provided in Annex 17.

BER A

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
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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
damage, packaging material integrity and moisture on
removal from the autoclave. Any item found not to be
fit for purpose should be removed from the
manufacturing area and an investigation performed.
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8.58 For autoclaves capable of performing 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 steam in place systems, the temperature
should be recorded at appropriate condensate drain
locations throughout the sterilisation period.
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8.59 Validation of porous cycles should include a

calculation of equilibration time, exposure time,
correlation of pressure and temperature and the
minimum/maximum temperature range during
exposure. Validation of fluid cycles should include

Fa i FFEORE BT D T RS RS temperature, time and/or FO. Critical processing
B parameters should be subject to defined limits
(including appropriate tolerances) and be confirmed as
part of the sterilisation validation and routine cycle
acceptance criteria.
8.60 § E FFF A E - R4 & AR FfE | 8.60 Leak tests on the steriliser should be carried out
‘K?;E IR AR BIRS m@ AR BT periodically (normally weekly) when a vacuum phase
POOGEF* ) HiR A REFRIRRGE 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 Form-Fill-Seal technologies, should
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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 specified time. Routine temperature
monitoring probes should be correlated to the worst
case positions identified during the qualification
process.

Dry heat sterilisation
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8.66 Dry heat sterilisation utilizes high temperatures of air
or gas to sterilise a product or article. Dry heat
sterilisation is of particular 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
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process, e.g. for sterilisation and depyrogenation of
glass containers.

8.67 sz /2 Bk kg mﬁo B RBAAFPE § 0 | 8.67 Dry heat sterilisation/depyrogenation tunnels should be
BREZ F oo FEERF R A BRFE D configured to ensure that airflow protects the integrity
REME R o BT BRAY RE o BT and performance of the grade A sterilising zone by
EREE IR Sy T URNRY A R S maintaining appropriate pressure differentials and
Moo BT DT FF F”@—L AL i airflow through the tunnel. Air pressure difference
HEPA @Vﬁ% g f@‘aﬁ Tl (27 profiles should be assessed. The impact of any airflow
FEE- ) P G EiRE R change should be assessed to ensure the heating profile
P g e 'i a‘z—ﬁ% SRR g is maintained. All air supplied to the tunnel should pass
iF mf‘\’ FI T E o BEATE [ wJ 7 g2 through at least a HEPA filter and periodic tests (at
gp Bl o inh e Sl e 451t 3 least biannually) should be performed to demonstrate
e 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:
| WEFERLFF RPN DRFER i. belt speed or dwell time within the sterilising zone,
i R -BMEEBEE ii. temperature — minimum and maximum

temperatures,

iii. heat penetration of the material/article,

B G5

iv. heat distribution/uniformity,

d#esim it B2REFY
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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 demonstrate that the process provides
a suitable Fnvalue and results in a minimum 3 logzo
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
quantification 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:

R R

i. temperature,

i. kBYEIEET

ii. exposure period/time,

i, FEES (P ABPHIE)

iii. chamber pressure (for maintenance of over
pressure),

iv. R i# o

iv. air speed,

V. WP DT F SR

v. air quality within the oven,

Vii B Eag R s (e B
2) >

e £

vi. heat penetration of material/article (slow to heat
spots),

vii. #a G353

vii. heat distribution/uniformity,

vili. #FREZ BRY SOEPAN 2 RE
PAed R ERE

viii. load pattern and configuration of articles to be
sterilised/depyrogenated including minimum and
maximum loads.

|

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

12 - sterilisation. Guidance regarding ionising radiation
sterilisation can be found within Annex 12.
872 rrx AR eFE e Y2 A SRR Z ¢ AE ¥ | 8.72 Validation procedures should ensure that the effects of
B e variation in density of the product and packages are
considered.
Bie: s\ 7] Sterilisation with ethylene oxide
873 A2 2N iy B W 3 EV ¥ ehiFA) o | 8,73 This method should only be used when no other
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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 7 WER -

i. EO gas concentration,

. B4 > ii. pressure,

. #* chEO 7 & - iii. amount of EO gas used,
iv. AR¥ERRE iv. relative humidity,

V. ER V. temperature,

Vi. R BER o vi. exposure time.
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8.78 After sterilisation, the load should be aerated 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.

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 pm 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).

880 v AT BERY SRR E R
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8.80 Suitable bioburden reduction prefilters and/or
sterilising grade filters may be used at multiple points

%47 5 > #H87H




B 3R ﬁ-@/}ae’g a2 % R e
FHEEE - d 208 FiE i WA
R EEAGE AR G B i
T oL LR FR BB g e T
Eig 0 AR S BB CCS - 304

§ g
E ﬁ@

-h i "‘)‘ E’{

=
sy
3 iE 7 A
a‘g

pob

o

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
CCsS.
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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 product components and
extraction/leaching of filter components should be
evaluated (see paragraph 8.135).

8.82 g i SRR 8.82 The filtration system should be designed to:
o RSB T AR Sk B R i. allow operation within validated process parameters;
it ;

A R R I

. maintain the sterility of the filtrate;
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iii. minimize the number of aseptic connections
required between the final sterilising grade filter and

the final filling of the product;

FERP O LFREGFERR iv. allow cleaning procedures to be conducted as
necessary;
V. RFFEFES R DR FALRE 0 ¢ R R v. allow sterilisation procedures, including sterilisation
oo in place, to be conducted as necessary;
Vi. LF il w E 2 (4 022 um & ¥ vi. permit in-place integrity testing, of the 0.22 um final
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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.
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8.83 Sterile filtration of liquids should be validated in
accordance with relevant Pharmacopeia requirements.
Validation can be grouped by different strengths or

d B AT B . variations of a product but should be done under worst
case conditions. The rationale for grouping should be
justified and documented.

8.84 uﬁd@w FERB R & ki ¥ i i * FiJach | 8.84 During filter validation, wherever possible, the product
AR Felig B DwmEF T RER o 4o to be filtered should be used for bacterial retention
*RFRDAESFEE T N wmEF G R testing of the sterilising grade filter. Where the product
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to be filtered is not suitable for use in bacterial

F* o MM F RS @ PR P T retention testing, a suitable surrogate product should be
HLEM - justified for use in the test. The challenge organism
used in the bacterial retention test should be justified.
885 FE s EY g % =2 iEin S8 & ¥ 3£ 3 | 8.85 Filtration parameters that should be considered and
R established during validation should include, but are
not limited to:
I iR B RRR R R i. The wetting fluid used for filter integrity testing:
* B 35%» //il Aﬂ g rﬁ’ mf* \5‘« 13? ﬁ Jﬁ ¢ |t should be based on the filter manufacturer’s

*)’é'o

recommendation or the fluid to be filtered. The
appropriate integrity test value specification
should be established.

o ek gt j A LA R MR 7Rk » If the system is flushed or integrity tested in-situ
AR R BB Y with a fluid other than the product, appropriate
MNELHASSTAL TR TR actions are taken to avoid any deleterious effect
o on product quality.

. 8 g WARIE & 35 ¢ ii. Filtration process conditions including:

s BRI BRisNFFERZHL 54
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* fluid pre-filtration holding time and effect on
bioburden,

* filter conditioning, with fluid if necessary,

R _@ﬁ& ;F‘}f@;ﬂl R PER Y R
e ALk B pPFR /B BE A

¢ maximum filtration time/total time filter is in

BEER contact with the fluid,
e BN EITRA » maximum operating pressure,
o Jnid o * flow rate,
e B RE * maximum filtration volume,
* R * temperature,

* g © fr%ﬁﬁ;m ﬁlr'r/p e BT F enpE
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¢ the time taken to filter a known volume of bulk
solution and the pressure difference to be used
across the filter.
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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 of

AR HEERE - bulk solution and pressure difference across the filter.
Any significant difference from critical parameters
during manufacturing should be documented and
investigated.
8.87 # Fipg F A a it * i i = FIRIRE | 8.87 The integrity of the sterilised filter assembly should be
AR (R R ;-‘a % R E B L verified by integrity testing before use (pre-use post
PUPSIT) » g & i¢ * o iEip § i % 18 sterilisation integrity test or PUPSIT), to check for
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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
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established 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 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:

LoFr T fRE R R B ﬁ@lﬁ’ Y FE i. in depth knowledge and control of the filter
Tkl BAR DT A0 R D A o sterilisation process to ensure that the potential for
damage to the filter is minimized,
TR E R RN 0% g ii. in depth knowledge and control of the supply chain
to include:
o X AL R * contract sterilisation facilities,
o PR E RS o » defined transport mechanisms,
s L REFBRETT KX P B i g 2 « packaging of the sterilised filter, to prevent
s HRERE o damage to the filter during transportation and
storage.
. &~ et fg 5o ﬁﬂl 4o iii. in depth process knowledge such as:
e BT A S s MRl FENME « the specific product type, including particle

2 F 5 Egg%&ﬁ/ﬁwmfgﬁ_ﬁx@m&
o bl R R R T
oo JEm Bk A H f*’ﬁ/fflﬁ Er}
BIAY R RI TR iR B Y
%

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

.Pﬁ%mﬂﬁk@&¥7Wﬁﬁﬁﬁ
B EAEH B T AR EE R

L_—/"'f
3Rl | T A SR

* 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.

88B HétmFf W2 2 Ff U F2WRE (FAK 888 Theintegrity of critical sterile gas and air vent filters
E FIEE AR ) R R AR S (that are directly linked to the sterility of the product)
WREA ) LIRS R AR s S should be verified by testing after use, with the filter
AT e remaining in the filter assembly or housing.

889 LRt § & f W F W B EME R | 889 The integrity of non-critical air or gas vent filters
Wy PFEERIREETRRE G 43‘ ek F A should be confirmed and recorded at appropriate
WipERERFRE PR AESY KRR (& intervals. Where gas filters are in place for extended

AT I R f‘ﬁ%:}f;& AR R E
‘nné’*EﬁfFﬁ(mﬂkr’ AR T mE S
B e iF ORI FE Y )

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 ﬁfﬂ? WiER > BRELRCSERE G G

2L3E B R R o

8.90 For gas filtration, unintended moistening or wetting of
the filter or filter equipment should be avoided.

F50H -
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8.91 4ok & FiBR WA AL d § BERE
A2 kR R R AR A Bl
Wi s SARGR G EH - R A HE s kA
SEEN B - RN ey SIRUES TR

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 tLhRifif i (H 7 ¥ B AR F

ﬁ//égg TR AE ‘4_/@?_“5:1-’?1,@* gﬁ@lfir £

E- BERE) o B ERFAEAE

R SR FEMRE Wk FEM LR

R -@?ﬂ'"—‘éﬁ( *‘)ﬁ/@w*g—f”lé?w

mfgﬁ’./ﬁl‘a' ol q v drdk % - BiERE R

SRR RELAL P REY - B (R

) B FEFRY SRR FPE

FAARERGFR > NETERY - BER
BREAX P 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.

893 f = EFH% AL RS > R ﬁ_ﬁfﬁkﬂf’s%
Ha ]36]3@,}%? Ao bR g *
;é:_g_’ﬂjfé—J"i;—‘ﬁS@//ﬁ EER TR B"*’f
BRI R LS AN 5L o

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 taking samples should be designed so as not to
introduce contamination.

894 AR Fal mERAE - A
Fob-BREFRDSER Y AZE- BT
po %?bgﬁ;g * oo gEAk e

8.94 Liquid sterilising grade filters should be discarded after

the processing of a single batch and the same filter
should not be used continuously for more than one
working day unless such use has been validated.

8.95 4r% & Ferid FHlid e A CCS ¥ Folf %
HR R ERER Y F

8.95 Where campaign manufacture of a product has been

appropriately justified in the CCS and validated, the
filter user should:

i 3R L s R MR Fis R e
oo iEm R PR AR PR R s

i. assess and document the risks associated with the
duration of filter use for the sterile filtration process
for a given fluid,

il 87T ed) *LTREICE BREF Y 0 M
AL = ) E“]@/ﬁ@lﬁiﬁ 2% e
BRI R & TR R R
Bl in B el AR &

ii. conduct and document effective validation and
gualification studies to demonstrate that the duration
of filter use for a given sterile filtration process and
for a given fluid does not compromise performance
of the final sterilising grade filter or filtrate quality;

i B EAEh LR  ERE
?ﬂ’”ﬁ@ﬁﬁﬁm@“7hﬁfi
LEERER o BRIET T ﬁlﬂsgﬁ”,«

iii. document the maximum validated duration of use
for the filter and implement controls to ensure that
filters are not used beyond the validated maximum

5‘ ’ duration. Records of these controls should be
maintained;
V. 5735 B 1 e LR R A S R AR iv. implement controls to ensure that filters

FPAL~dEZmed e 3V 5 7
PR R f AR o

contaminated with fluid or cleaning agent residues,
or considered defective in any other way, are

F51H &
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removed from use.

*3-25-% 3 (FFS)

Form-Fill-Seal (FFS)

8.96

* B KR A & FFS 8 B ik 2 i
E AR % 83 % 84 BTk & o * A0
£ Eﬂﬁﬂs\em FFS # B enif i2 5 18 & & ")
% 810 gk B & Ko

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.

8.97

i BRE AILEARY 0 BREERE
% % FFS HlAz¥ & % 2 & Henis 4
EES N EE RS LA A AT
B PR Rk e R A R e T
LR E ST fEMREERZ BA K
4 4 % Z%ﬁ’;_i*i LA LE S R Z A B enEe

FB% o Mt PQS ¥ ik ~ #4¢ Euz
#E] Fﬁg i m%}l‘*{‘}fﬁ—f g‘/{’rp‘ sy IR F ]'—r
BopdE/HRAE T A CCS P 4y
;‘%o

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.

8.98

BAE B SR 1 ?:"ﬂaMﬁ

BRI R A R 2 g
?ﬁémJV‘FI‘?ﬂ

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.

8.99

ERE A SR b BRF B
BB RS F MG AR R

Bkl i - RS 6.08 5 6.19 B
I FERATY § M F B b seh
’}g i’{l,"j_‘_ o

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 Zez i [ chg 13 % s CCS 4% -

RoeFRY QDR v e FEiL 3

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 AR MRS R M i. determination of the boundaries of the critical
zone,
i, BRBEEHEER > e RHPFLZ T TR ii. environmental control and monitoring, both of the
% F o machine and the background in which it is placed,
. A B FEE R iii. personnel gowning requirements,
iv. A& LERZE s S B PE iv. integrity testing of the product filling lines and
(teMp) > filtration systems (as relevant),
V. AR LB RER R v. duration of the batch or filling campaign,
vi. ¢ BWaE ] f i B 5% vi. control of packaging films, including any
BRFPERE R requirements for film decontamination or
sterilisation,
552H 3 87H




Vii. CRPEFHREEF R CFRE R R

vii. cleaning-in-place and sterilisation-in-place of

7 equipment as necessary,
vill. BT SR T2 B F R (4B viii. machine operation, settings and alarm
) management (as relevant).

8.101 FFS ehif 4l /2 S8/l ik A Sk B ar
CARNE )/ A LA SRS SRl

8.101 Critical process parameters for FFS should be
determined during equipment qualification and
should include, but are not limited to:

I RIS BT SR T -
RO IR Sl 4| I

i. settings for uniform package dimensions and
cutting in accordance with validated parameters;

i, KT~ MEZ TR EF AP B
AR R (e 4EIEHRE LGr) ~ A

ii. setting, maintenance and monitoring of validated
forming temperatures (including pre-heating and

B2 R4S cooling), forming times and pressures as
relevant;

i, 3T MEZ TR rarcip M e 3 iii.setting, maintenance and monitoring of validated

BER-FEBRHFRORHERSDS sealing temperatures, sealing temperature

B RAHBEEE RS

uniformity across the seal,
pressures as relevant;

sealing times and

iv. 5%\ B % )3 r’r'/n'.fi

iv.environmental and product temperature;

V. MEERL R AL -

v. batch-specific testing of package seal strength

RFE and uniformity;

vii KEMEF|EEOLESE RS L vi.settings for correct filling volumes, speeds and
Bio- uniformity;

Vil i @ e B R (3K Sk )~ e LR vii. settings for any additional printing (batch
[E=zEE e S »/~ FEWE A R R coding), embossing or debossing to ensure that
¥ unit integrity is not compromised,

vili, L HE F B F RO 22 Sk viii.methods and parameters for integrity testing of
(%% 8228) filled containers (see paragraph 8.22).
8.102 %4 A ALY e * i § AR KFEIL - | 8.102 Appropriate procedures for the verification,
SR E jedk FFS BEGER AR S8R K A % monitoring and recording of FFS critical process
i o

parameters and equipment operation should be
applied during production.

8.103 # (T 42 5 Jiu 4y it 4 i 18 P
TR AL o AR hH o
kR B o

N B
ERENE

8.103 Operational procedures should describe how forming
and sealing issues are detected and rectified. Rejected
units or sealing issues should be recorded and
investigated.

8.104 BATH R & 1 2k & nAEAS 0 ¢ Y
S HA G okt MEHE s
%ﬁﬁeiﬁ ° ]I ]?}}‘;’AV-‘J ’}; %L}g l’-’f’\:’f’%ﬁr
i {}\mpiq{}\—*li}'@? “’4:3—& F% E

8.104 Appropriate maintenance procedures should be
established based on risk, and include maintenance
and inspection plans for tooling critical to the
effectiveness of unit sealing. Any issues identified
that indicate a potential product quality concern
should be documented and investigated.

K- L - % #4(BFS)

Blow-Fill-Seal

8.105 * »» # i & ¥ it A F R WL - 3
RHEBEELEDT S DAEBERY - LE LD
EERF L% 83% 848 EE R o

8.105 Blow-Fill-Seal equipment used for the 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.

F53H
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8.106 BFS #* %

A

8.106 BFS used for aseptic processing:

ol
"
i * &

RAgand % g o A
B 5f“vﬂ’ﬂwmuﬁ% s RR
FAE B R B R R A KiF

e REIRB TR E AERB LA

For shuttle type equipment used for aseptic
filling, the parison is open to the environment
and therefore the areas where parison extrusion,
blow-moulding and sealing take place should

BR R B2 it PR SR D meet grade A conditions at the critical zones. The

L - 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.

i, g FpE RN E 0 Al ii. For rotary-type equipment used for aseptic
¥ f‘&‘l%‘u%‘ P IERR AT filling, the parison is generally closed to the
SLE R A AERSE L A K environment once formed, the filling
EREE IR S P el LI N ull gL} environment within the parison should be
i e designed and maintained to meet grade A

conditions for viable and total particle limits both
at rest and when in operation.

i, XE MBI P EL CBEREY P i iii. The equipment should be installed in at least a
A* ABBoxF o o CowmiFHT grade C environment, provided that grade A/B

™ O

¥ AB B EFmhit¥ X BiiFs b
TR RIEREGERLRAES
TARINTEARTRIF FE g
R LTRSS  J

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 & 4 ik iTiEAR Y 3R I 2 7 2 € | 8.107 Due to the generation of particles from polymer
A4 f‘fﬁ‘“ » 2 BFS K M4t E R T extrusion and cutting during operation, and the
= ] 0 Flet 3 FEH $ BFSK # .J'»{U‘— restrictive size of critical filling zones of BFS
BiTH E\B.P!;i 0 IR OF 23 '—ﬁﬁt’ffi S equipment, in operation monitoring of total particle
KE RV R R AR TR B mfﬁ@f ¥ for BFS equipment is not expected. However, data
Bab TR ARFEE - should be available to demonstrate that the design of
the equipment ensures that critical zones of the filling
process environment would meet grade A conditions
in operation.
8.108 BFS Wit FHREFTRIEASR % 0 | 8.108 Viable environmental monitoring of BFS processes
TR AHIE 9 &BFR - B should be risk-based, and designed in accordance
Bﬁl AR B EARY TR ML P E R with section 9 of this Annex. In operation viable
AR K o HRE S BFS A 0 7 monitoring should be undertaken for the full duration
o R EATMAELE R - 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 % B g #1% Z R H &Y & BFS @A A 2 |8.109 The environmental control and monitoring
S B3Rt EAF R g LB T AR programme should take into consideration the moving
FRE NPT (ble o LR F T parts and complex airflow paths generated by the
FAMFELE[NE W R ) o BB BFS process and the effect of the high heat outputs of
ERFEERET RS ERBPE T F the process, (e.g. through the use of airflow

F54H Ik
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)

6.218) ~ A FRIEZHRAEIFF -

visualization studies and/or other equivalent studies).
Environmental monitoring programmes should also
consider factors such as air-filter configuration, air-
filter integrity, cooling systems integrity (see
paragraph 6.21), equipment design and qualification.

8.110 H-|l 7 Beigh ) ~ 23| % i‘fﬁ 27 2% | 8.110 Air or other gases that make contact with critical
EMais Rz e 5 HE. q-i surfaces of the container during extrusion, formation
'ﬁ% Wip o 15 % 618 2 6.19 BT Fr or sealing of the moulded container should undergo
ESRE I el R R R s appropriate filtration. The quality of gas used and the
EA effectiveness of gas filtration systems should be
verified periodically in accordance with paragraphs
6.18 and 6.19.
8111 R & ¥Rk s ~ B 2 By e 4 SURE | 8.111 Particulate and microbial contamination of the
Wik g R~ B Ak kP RE polymer granulate should be prevented by appropriate
PR R R M2 B G e design, control, and maintenance of the polymer
granulate storage, sampling and distribution systems.
8.112 Ji& 7 faekh kL W 7 BRI F & F | 8.112 The capability of the extrusion system to provide
‘—“’-Fﬂ—mﬂe I At e RPEEE PPk appropriate sterility assurance for the moulded
BE o fRF S METEREPE R/BRD container should be understood and validated. The
RE PQS PR EE gl # & CCS sampling frequency, the bioburden and, where
?Aerl Y g e applicable, endotoxin/pyrogen levels of the raw
polymer should be defined and controlled within the
PQS and considered in the CCS.
8113 pM P » B v AR ¥ G T2 f | 8.113 Interventions requiring cessation of filling and/or
B B RER NS 2B R Y extrusion, moulding and sealing and, where required,
AR R EBRE LR FSOO re-sterilisation of the filling machine should be
Wwoofe 7 APS Y (4% 934-0 35 clearly defined and described in the filling procedure,
% 9.36 ﬁ“ ° and included in the APS as relevant (see paragraphs
9.34,9.35 and 9.36).
8.114 BFS &z ) ¥ #x Lm? #1455 &2 B < | 8.114 The controls identified during qualification of BFS

CCS m¥F-%& - F &3 /ﬁmmra P

Pt

should be in alignment with the site’s CCS. Aspects
to be considered include but are not limited to:

I AR MR E R A i. determination of the boundaries of the critical
zone,
i RBEEAI2ER > o RBPFE TR ii. environmental control and monitoring, both of the
F F oo machine and the background in which it is placed,

TR TS

iii. personnel gowning requirements,

V. & &L LA Z gk S BE IR
(oM PF) -

. integrity testing of the product filling lines and
filtration systems (as relevant),

3

PR

V. PR LE R

duration of the batch or filling campaign,

Vi.E AR E SR @ a‘éﬁiﬁﬁa B
BHRIER

vi. control of polymer granulate, including
distribution systems and critical extrusion

temperatures,

Vil 2 & EFHXFEFREGEE R R

“E;:]" )

vii. cleaning-in-place and sterilisation-in-place of
equipment as necessary,

T_%

viil. 8 B H T X
)

B d e (4pH

viii. machine operation, settings and alarm
management (as relevant).

F55H
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8.115 BFS eif 4@ A2 S Bt 23k # Y T e

8.115 Critical process parameters for BFS should be

CERNY/ AR T LA R SR determined during equipment qualification and
should include, but are not limited to:
A& ERE LEE (whh) PR i. clean-in-place and sterilisation-in-place of

FERERE

product pipelines and filling needles (mandrels);

WhSHhR T BER T 7R

. setting, maintenance and monitoring of extrusion

B~ EREFDI RN R /i ZEE3 parameters, including temperature, speed and

T extruder throat settings for parison thickness;
. ABFT R R R T~ B2 TR oI iii. setting, maintenance and monitoring of mould

A& AT el e F temperatures, including rate of cooling where

necessary for product stability;

> e iv. preparation and sterilisation of ancillary
] PAeFLE components added to the moulded unit, e.g.
bottle caps;
V. BRI P MAEZ 3D S ERE LE R v. environmental control, cleaning, sterilisation and
BAORBEEH GFE R ES monitoring of the critical extrusion, transfer and
filling areas as relevant;
Vi. 7 B 2R RREP S e K vi. batch-specific testing of package wall-thickness
BEE R at critical points of the container;
Vil e IR LEE S EREE L vii. settings for correct filling volumes, speeds and
Hio- uniformity;
vili. 3 ZE P Ao B ] () viii.settings for any additional printing (batch
WK LARR TS Mg iR A H coding), embossing or debossing to ensure that
ER T el Rl IS 2 unit integrity and quality is not compromised;
IX. 75 REF RS 100% % FIERES ix. methods and parameters for integrity testing of
FE S (5% 822%) 100% of all filled containers (see paragraph
8.22);
X, R “ﬁ“ o ﬁ H 2% Rz X. settings for cutters or punches used to remove
(£33 %) o W F L bLfic e waste plastic surrounding filled units (flash

removal).

8.116 =2 & 3@%5’:" e * i § AR A KFERL - | 8.116 Appropriate procedures for the verification,
%Rl Z o4 BFS M 4E W AT S8 K F I monitoring and recording of BFS critical process
i o parameters and equipment operation should be
applied during production.
8.117 T ¥ 2R Jefs 4™ B 2 %2 X W ~ = | 8117 Operational procedures should describe how blowing,
A BRI RS E R ARIEYH A forming and sealing issues are detected and rectified.
BB F R AL Rejected units or sealing issues should be recorded
and investigated.
8.118 4% BFS # 42 ¢ 3£ 7 el B FIHCEF B | 8.118 Where the BFS process includes the addition of

Cipd w it

(B4 5 LVP J’E,/,]» e FF)
B sdiA%g  Z@* FED
AR e T gAY

<

A~

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.

i. E‘J’%/\ i H@\l%&- }% £ A &;]I_,. i+ T T%E
t,EI_Ii ’ I ]é #* —)Fa‘ 7{‘15\ F]mt,g_ li R IXEE:
WM 4L B I -

i.  For aseptic processes, the addition of
components should be performed under grade A
conditions, to ensure the sterility of critical
surfaces, using pre-sterilised components.

56 H - 3t
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i {2 EREMRFHDE S RYER AR ii.  For terminally sterilised products, the validation
FErTprE e 2 I F B2 BTy of terminal sterilisation processes should ensure
Mat A SRR FiE 0 ¢ R FY the sterility of all critical product pathways
B AERDRRE - between the component and moulded container,

including areas that are not wetted during
sterilisation.

i, e 2 2 Focplid el 0 A iR e i iii.  Testing procedures should be established and
E TR % 1 PR AT e validated to ensure the effective sealing of

components and moulded containers.

8.119 B3k &4 Taf 5 HAEARS > ¢ 5% | 8.119 Appropriate maintenance procedures should be
HA%dt s R B2 FMEMEST SR established based on risk, and include maintenance
wERAETS - and inspection plans for items critical to unit sealing,

integrity and sterility.

8.120 * 5= % Benfir & ?ﬁt?& w A RMAERE 8.120 The moulds used to form containers are considered
HiCL iz L 8B BRET S &7 critical equipment and any changes or modification to
BERFEMEORER > 32 PR E RS moulds should result in an assessment of finished
e A 4 o T e &ﬁt’*‘%‘ 7B EA S product container integrity, and where the assessment
S ORRAL ) RS TEFEA S - indicates, should be supported by validation. Any

issues identified that indicate a potential product
quality concern should be documented and
investigated.

) 1A Lyophilization

8.121 i s & - B M aEcn@ Az 3 - “T5 ¥ it & | 8.121 Lyophilization is a critical process step and all
FA RS Ry R FLOFEE > T ER activities that can affect the sterility of the product or
s R F A SR F AR W o /% FCK B material need to be regarded as extensions of the
2 Ak BAE A SR RO Ak aseptic processing of the sterilised product. The
jcilEfeY AR F] EA ’ﬁ AR S T R lyophilization equipment and its processes should be
FEOLHE T = = f g A2 F enfic 2 - foiic designed to ensure that product or material sterility is
SRER I . m? ﬁ“ﬁ % ed F RO maintained during lyophilization by preventing
CCS it - 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.

8.122 Wizt 2 AP MK A (BldodedF ~ /] F¥Leht | 8,122 The sterilisation of the Iyophilizer and associated
W) R FRSFEIT > T & APS BFHR equipment (e.g. trays, vial support rings) should be
FlRE P g i 2 [ i B Gl eh validated and the holding time between the
(%2 % 933 8) - #Hif i’aﬁ“ﬁf@;*ﬂ% i sterilisation cycle and use appropriately challenged
AR RF o B U FRisER during APS (see paragraph 9.33). The lyophilizer
AT Tﬁ R R FI Uk dc s 2 A M should be sterilised regularly, based on system
KHAZFH - design. Re-sterilisation should be performed

following maintenance or cleaning. Sterilised
lyophilizers and associated equipment should be
protected from contamination after sterilisation.

8.123 jficts & ip b chA &~ - 2 K3 % | 8,123 Lyophilizers and associated product transfer and
BAOR B v ol P iTE AR o loading/unloading areas should be designed to
FEC R F O S B R E # Y E AR minimize operator intervention as far as possible. The
LI A ' gl Y e SR frequency of lyophilizer sterilisation should be
P T Ly BB s B io i determined based on the design and risks related to

FS5TH &
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AR RER R - ‘ﬁ"“ dopdeit i system contamination during use. Lyophilizers that

SEPE N RF R 1‘51 R are manually loaded or unloaded with no barrier

o BEP R F]”F-‘ 2 LI ¥o2 technology separation should be sterilised before each

fei® 5 CCS eh- 3Ma o load. For Iyophilizers 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 & Ffs 2 K iciEARY & FIF L sc 0= | 8.124 The integrity of the lyophilizer should be maintained
Bl e ¥ M EFL B FLEOERER following sterilisation and during lyophilization. The
R ,:‘ R IRCRERGE 5 I Y e filter used to maintain lyophilizer integrity should be
RIS H BT 5 0T a7 eh- 304 o sterilised before each use of the system and its
FE R ZIBIERE I“EL—/? [P e F A integrity testing results should be part of the batch
B BRTLFFR N FICH OB D certification/release. The frequency of vacuum/leak
T aE R ﬁﬁﬁﬂ Bt & oo 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.

8125 Bzt A qcHE B rmita g2 3% - 8.125 Lyophilization trays should be checked regularly to

ensure that they are not misshapen or damaged.

8.126 % (2 #i' > Ajfict ¥ XA %32 k& | 8.126 Points to consider for the design of loading (and
T ) Ry gk g e 2 R unloading, where the lyophilized material is still
K unsealed and exposed), include but are not limited to:
LBER TR PR D A 2B i. The loading pattern within the lyophilizer should

it o be specified and documented.

i, B3 o Py BREI B R ii. The transfer of partially closed containers to a
e R ABRETRE > LG E R lyophilizer should be undertaken under grade A
TEARBR/A M N EFARE - K conditions at all times and handled in a manner
i 31%]** F R EE (’L’" designed to  minimize direct  operator
WREZFRED - BENE intervention. Technologies such as conveyor
k) 3P MR R S0 ifg‘g f3 systems or portable transfer systems (e.g. clean
Behfhix h i e R RER o Ao air transfer carts, portable unidirectional airflow
BREPREORLT 0 B A BT R 4B workstations) should be used to ensure that the
B G EATITR A o WO T iRk cleanliness of the system used to transfer the
T‘iK AR (Bl § H P g partially closed containers is maintained.
+) e 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).

. ERAE 2 KPR DER T 5 D iii. Airflow patterns should not be adversely
fe A2 2 IR affected by transport devices and venting of the

loading zone.

iv. A% il‘mﬁ B (Bl4of0 A 35 o] #L) iv. Unsealed containers (such as partially stoppered
s - AF @H? SRR CR o/ CEER LR vials) should be maintained under grade A
BlRpfprst izl g ygapwairi conditions and should normally be separated
RIER - from operators by physical barrier technology or

any other appropriate measures.

Vo ek bt Bl ez 2 om A BT A v. Where seating of the stoppers is not completed

%58 H -
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prior to opening the lyophilizer chamber, product
removed from the lyophilizer should remain
under grade A conditions during subsequent
handling.

Vi.

AR L A 8 ﬁi%}ﬁﬁﬁ'ﬁ e EE (bl vi. Utensils used during loading and unloading of
FESRF S TEEY B BER the lyophilizer (e.g. trays, bags, placing devices,
Fe e tweezers) should be sterile.

BP AR Closed systems

8.127 i¢ * mBF kAL 0URE Mk pOARITIR B Nl
i;}';' \/{5{(‘}“5 IL?/G%‘F’”&. Ké‘z ° ‘%F;g,h‘yb
Tk #5080 A 1 TG K2 4l

8.127 The use of closed systems can reduce the risk of
microbial, particle and chemical contamination from
the adjacent environment. Closed systems should

b e o always be designed to reduce the need for manual
manipulations and the associated risks.

8.128 mr ik * *r m FHARZ BB ST B A | 8.128 Itis critical to ensure the sterility of all product
SEAAGOEFAEIRER - * TR R contact surfaces of closed systems used for aseptic
WAz TR B P PR 2 EH O processing. The design and selection of any closed
Foie AEFRZFHRE - LRAHR FeEiRE system used for aseptic processing should ensure

o RAXAE (bl ”ﬁ' ’sﬂ/? B 2R F maintenance of sterility. Connection of sterile
75' i b—mﬁ BR - RFRE (e equipment (e.g. tubing/pipework) to the sterilised
WEPrE R Fﬂé BRE ) ° product pathway after the final sterilising grade filter
should be designed to be connected aseptically (e.g.
by intrinsic sterile connection devices).

8.129 < B-if § WA k- Fi 4 ® % 2 | 8129 Appropriate measures should be in place to ensure the
ZEER T el ‘%’ Rig— P ke 2 ke CCS integrity of components used in aseptic connections.
PREEE s o % 5 e T A S E AL The means by which this is achieved should be
G R R TR Pk SR R determined and captured in the CCS. Appropriate
%?E o BB IR E T BT A ER sk A system integrity tests should be considered when

AR B A RS A M By e 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.

8.130 % B i it ¥ R IRB AT H K32 | 8.130 The background environment in which closed
PR BRI AR o HOT E FEARY 3% ,3‘\ i systems are located should be based on their design

mf{f’iF Eb)si E%"mlixﬁ)}gkﬁ
Bt AT o 4ok T OUEP fRAE =
o PR IRAE R (G4l RS RES
AT P o RAET LR RN AETE o
MAFEGER2ZF iz (421 %
410 g.) - FRF A5G FRZRE (5]
%’iﬂ&ﬂﬁﬁmﬁﬁ),m@g@g
G R ETREE (G40 * A E KR
mﬁiﬁimcﬁéﬁ&’ CH g AEARS A
) M- HFEEG S (%lra#%ﬁf]‘@lﬁi
Pl )

2, 4L
2-s
5: SRS

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
be used. Any transfer between classified areas should
be thoroughly assessed (see paragraph 4.10). If the
closed system is opened (e.g. for maintenance of a
bulk manufacturing line) then this should be
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).

FO99H -
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— X T 3 (SUS)

Single use systems (SUS)

8.131 SUS &_* » ¥l & ]?]13 SR e TR
TAF® O K H o SUS—‘IHT}\E"“EI"’
STl FiREEES S GlArRF iR
FoEM-4RE WW‘%ﬁﬁﬁﬁﬁ
oo - MR AR KTEIBROHAG
G e e Ly -

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
bottles and sensors. Single use systems should be
designed to reduce the need for manipulations and
complexity of manual interventions.

8.132 3 & ¥ SUS Ap M ch¥F Tk *& > & 1T 5 | 8.132 There are some specific risks associated with SUS
CCS eh— ML EFFR o« g b e o 5l which should be assessed as part of the CCS. These
EIRA SR risks include but are not limited to:
. ASYU A SR ie 2 Fadps ivH i. the interaction between the product and product
(4w vif o a0 —*T ) o contact surface (such as adsorption, or leachables
and extractables),
. AP R TV EAF R * k kL2 9B5E A ii. the fragile nature of the system compared with
o fixed reusable systems,
i 34 A TR (E(8 45 5 SLintk & & i) ii. the increase in the number and complexity of
B i 2 AF SR manual operations (including inspection and
handling of the system) and connections made,
iv. e gogsed iv. the complexity of the assembly,
V. REFEERE R m R R (SR AR v. the performance of the pre- and post-use integrity
e (4% 8878) » testing for sterilising grade filters (see paragraph
8.87),
Vi, T RIVF 2 RIROL R vi. the risk of holes and leakage,
Vil. Bebe ARV B E LA vii. the potential for compromising the system at the
point of opening the outer packaging,
Vill. Hckd 4k 'k o viii. the risk of particle contamination.

8.133 SUS e F A2 Js i Fa ok
B E G IR

BT

8.133 Sterilisation processes for SUS should be validated

and shown to have no adverse impact on system

performance.
8134 — i * k(7 4ER F)ERF ™ | 8.134 Assessment of suppliers of disposable systems
B HRRE FAMERZ RY IHE including sterilisation is critical to the selection and
o ¥t 7 SUS v & A iRE L & use of these systems. For sterile SUS, verification of
EER SRR A 0 0 R AR sterility assurance should be performed as part of the
wh=* - B EH A~ FRE supplier qualification and evidence of sterilisation of
each unit should be checked on receipt.
8135 2 & & S4&f & o o 'H 2 F I & | 8.135 The adsorption and reactivity of the product with
BARIEE T REIEY o product contact surfaces should be evaluated under
process conditions.
8.136 k3% SUS v X P~4+ 2 ¥ % 414 % | 8.136 The extractable and leachable profiles of the SUS and
ﬂ P B HH A ww?”mg o 5 A any impact on the quality of the product especially
d FEP MU h- i ke i where the system is made from polymer-based
1“4 - EBBEEFTER O MNFTER T EEM materials should be evaluated. An assessment should
RBchp i 1L o HONARILS TR NG be carried out for each component to evaluate the

BR G eEE s F AT R AR TS
ﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁk’@’@ﬂﬂi
RS b e R CE YA S

applicability of the extractable profile data. For
components considered to be at high risk from
leachables, including those that may absorb processed

%60 H - 3t
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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.

8.137 SUS &k

AR R E T g
B ORI REW o dok A b 7 A i b
WAL AL E AR uiﬁéﬁ%m" B (B
SRR fREAR) > Bl R - i
USRI o B ¢ AL 2
REpdELE (B2 AT
B E T R R .

KNE

B iT) é’—l):E_’

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.

8.138

By A 5% 2 Waeenp g Mgl > 4
ﬂﬁﬁfﬁﬁwwkﬁﬁ Bl itk
HE 2 SUS MAE T AR PR
ﬁﬂé‘%@%@ﬁﬁo@%ﬁ@%ﬂé
(4ot MAE ~ A SRt E)
Bz iz & (Gldcs ot 2 wﬁ
EALDECERE N N e

8.138

Acceptance criteria should be established and
implemented for SUS corresponding to the risks or
criticality of the products and its 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.

&BQ&Béﬁwﬁﬁ'UQWW£,§MFw%£Q

BoRENgEnE e £ 6 APSHR

8.139

Critical manual handling operations of SUS such as
assembly and connections should be subject to

T RERS o appropriate controls and verified during APS.
9 % & 9l 42 T Bl (Environmental & process monitoring)
PEE General
9.1 Z etk 2 QAT P-4 L% CCS - 9.1 The site’s environmental and process monitoring
FRA o F T PIRR S PR RS AR R programme forms part of the overall CCS and is
LB MR I o B R A B used to monitor the controls designed to minimize
Bk seenE BRI (M P EPEHCRZ the risk of microbial and particle contamination. It
APS) ~ Bz (g v R E G e 97 should be noted that the reliability of each of the
A AR YRR ER AR R - elements of the monitoring system (viable, non-
AT R Bk BN RIRT TR Rl viable and APS) when taken in isolation is limited
BLERE R~ FEARE R (0T G o and should not be considered 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 #HFIFEHd T EF S 9.2 This programme is typically comprised of the
following elements:

F61H it
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i. environmental monitoring — total particle;

E s VS
%

b5 .35
BB 2 4R ERl—H2

ii. environmental and personnel monitoring —
viable particle;

il B ARERAZ B R BT

iii. temperature, relative humidity and other
specific characteristics;

iv. APS (b Filid 2 A &) o

iv. APS (aseptically manufactured product only).

9.3 kp s KAz TR A6 TP RT/
ﬁmU£ﬂﬁﬁﬁéﬁ§wﬁfgw¢ro
¢£“’&?ﬁmﬁﬁﬁﬂﬁ’&{’ﬁﬁ
B EART i FAKE Wi dla £ o

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 depending upon
the product and process type.

BB YULT R

Environmental and process monitoring

94 JpiE 2 BB ERTE c RBE T R
F hp g

9.4 An environmental monitoring programme should
be established and documented. The purpose of the
environmental monitoring programme, is to:

RS TR R N RN T SR
oo R R SR YT §ORERR
?ﬁ:(}

i. Provide assurance that cleanrooms and clean air
equipment continue to provide an environment
of appropriate air cleanliness, in accordance
with design and regulatory requirements.

i o2 R IR B CUE iR AL 0 L ii. Effectively detect excursions from
B AESETL G AR TR o environmental limits triggering investigation
and assessment of risk to product quality.
TR T ME2 20 MBRBETRF 07 Risk assessments should be performed in order to

TR

CERHES S ERIGEMERBRFR

(Glde: BFRF S B R ~49% 2 /8RS £12) o 3}
TR b R R RA YT intEimieas T 3

A ol 2 &.?%g_gr\;;%@ N ;.]rg;;i@lﬁi

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).

¥ ‘&5@ ﬁp F'& "ﬂ% SRS S g@%\ A 2 9‘ ¢ These risk assessments should be conducted based on

Al R 24 (ENS FES LR detailed knowledge of; the process inputs and final
product, the facility, equipment, the criticality of specific
processes and steps, the operations involved, routine
monitoring data, monitoring data obtained during
gualification and knowledge of typical microbial flora
isolated from the environment.

Hh GG RS FRATMET REE > T AR The risk assessment should include the determination of

e 4o s #f' FRAMNVR EHASSTA LR critical monitoring locations, those locations where the

Fenizd (e AB® - & FFEFMEE A | presence of microorganisms during processing may have

LEIRIAIBER)  BRIER >ZFT an impact upon product quality, (e.g. grade A, aseptic

AL ERE TR BRI TG processing areas and the grade B areas that directly

5 P MFERRE R E R R G kit o BT E interface with the grade A area). Consideration of other

ORI E B B AR A’\ ¥7¢ CCS ?2' i) information such as air visualisation studies should also

¢ o

be included. These risk assessments should be reviewed
regularly in order to confirm the effectiveness of the

site’s environmental monitoring programme. The

F62H 3t
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monitoring programme should be considered in the
overall context of the trend analysis and the CCS for the
site.

95 HFEZ - FEZTFRAENE AR 2P FE
| > ettt h AR AR Boahde ¢ R T
S IR

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.

96 H4rE AR Z ¥ BAEH U EHH - B A
BER IR ARG R R 0 2L e
B2 FEREE (M As®& B &
T ) fhiadE o

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).

07 ¥P*% A B ik RIMic B Mo (Tifie

RS it o 8 R B
L5 3 E HENS At sk d i

i&%’gmw mzﬁu&%ﬁ%ﬁ'
W B L'“}@r/'pig

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 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.

98 H#HR 23 BHULTELEFFLR % o 9.8 Sampling methods should not pose a risk of
contamination to the manufacturing operations.
9.9 R¥ic: 2 JHRE RS EX TE F 7 | 9.9 Appropriate alert levels and action limits should be

%*Jnﬁiﬁéﬂi_oﬁfﬁﬁﬁlﬁﬁmi
BN E S A AP FHERERE A
6o g > ¥ AN Hp b E - WA
&w\aB:LigisH%ﬁﬁ%“”1w¥4%

RO MR BN R i 2 B R YRR R R
F£WWHﬁ$%’;4é%¢3$aw‘$ﬁu%wu
TWEh -

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 %% (HihMkk) -Bua®w ~Cax%z2 D
Bl 2 AR BE R T a7 AR

9.10 Alert levels for grade A (total particle only) grade
B, grade C and grade D should be set such that

(blde: FE =B ETRE A7 1 adverse trends (e.g. a numbers of events or
BRI EE) AR A R individual events that indicate a deterioration of
environmental control) are detected and addressed.
011 RlARA ¢ P 748 F A 472 2 - B e 9.11 Monitoring procedures should define the approach

/g‘ A L N

to trending. Trends should include, but are not
limited to:

oA kAR S mlﬁ;,,gg_f—?:fﬁxé\xﬁi\;%—ﬁ,kz% :

I. increasing numbers of excursions from action
limits or alert levels;

i, @ A E A K E

ii. consecutive excursions from alert levels;
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871




m.%&@%iw%ﬁr LEF A
R F] (Glde D BT A —"_%_]“3
a2l X i)

iii. regular but isolated excursion from action
limits that may have a common cause, (e.g.
single excursions that always follow planned
preventative maintenance);

V. Al b FEAT A SR 2 4 & Bl b
e o BRI BTN
R LIRS T U R IR R

iv. changes in microbial flora type and numbers
and predominance of specific organisms.
Particular attention should be given to

4 ¥ WA g )3 F el B 2 R Tﬁ 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.
912417 C® % D %% FiE 3 chdj Ja R & 9.12 The monitoring of grade C and D cleanrooms in
ANRBEDF T b2 By 2 b T By 0 operation should be performed based on data

ﬂﬁéﬁﬁﬁ%éﬁ%°§$ﬁdgﬁﬁﬁﬂﬂﬁi
£ REBAT TR T T E T o (780
BVt & 5% 467 rF| T Bk e

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.

013 4wk RFEFAH'LE > P B ITE A Y F,q -
ﬁ*ﬁﬁﬂﬁ HASELE TG (&
AR PIE R AL 2 F Tié_m#hk) u;z
3%1 Fl‘ﬁ#’?wmiﬁﬁ'\ 4 % AT E E LK
R i@“#ﬁwﬁiﬁat‘ HMAIER R L B
P R ER NI R A TRR e

EAEE X

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.

BT R —RaR Environmental monitoring — total particle
9014 o2 = R ERF AN EEFRHELS Z 9.14 A total particle monitoring program should be

bkl AR FITERR A L%

established to obtain data for assessing potential
contamination risks and to ensure the maintenance
of the environment for sterile operations in a
qualified state.

9.15 & — &?P&fﬁf; "E‘JL/-?—/ Y f_/k}i “Q‘% n %

9.15 The limits for environmental monitoring of

S airborne particle concentration for each graded area
are given in Table 5.
% 51 LFL RMRERE AR - Table 5: Maximum permitted total particle concentration
=>0.5pm/m?3 =5 pm/m3 for monitoring.
B #F k< g #F k< g Gra | Maximum limits for total Maximum limits for
¥ de particle > 0.5 pm/m? total particle > 5
i B ik # i B g pm/m?
A 3520 3520 29 29 at in at rest In
B 8520 352 000 29 2930 rest operation operation
C 352000 | 3520000 2930 29 300
TS JoiE £ A | 3520 3520 29 29
D | 3520000 {Jw 29 300 {jw B 3520 | 352000 29 2 930
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(@) #3° D %% > B e LR 2 F AT i
SRR ET VS WES R SRS S T
FE g o

C |352000 | 3520000 2930 | 29300
D | 3520000 | Not 29 300 | Not
predetermined predetermi
@ ned @
(@ 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.

Tl AP BRI R AR ST
ot g AR BT 0 NHREFEHF AR T2 w
“/%Kﬁ%”ﬁﬁfé“ (dpaliE ] > 20 ~48) (623 (%2

% 4.292k)

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).

eI ik B ERL ERTF]
B e AR (X 2 > Sum) o

S e RN LI N N
A RE SRR RS D
% - L“pil— BT E PN FF B GER 8 sh
PR KA R A TV R R AR ES
K2 G| FHRITHEFF 2P0l o

é%ﬂﬁﬁmA
BV sbﬁtpum x_7
IR

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.

0.16 $2° A % » b M At ELAE(7 455
2 AR AR R -

weR)

9.16 For grade A, particle monitoring should be
undertaken for the full duration of critical
processing, including equipment assembly.

9.17A &% 2 205 2 >5 um ok g+ @ § %
Bl XAz R (20 EF A4 28 L
[1ft3]) v I «PJ”Lr’ﬁ fiox s fr’%ﬁ’ B ARERP.
FEma AT e RARETEE BB
R A B R ER R FHTE AP
THAIEFT L E R EANR LY T
B s o 4ok AZEE N OKE > P fch B

oo TERAE Y R LEEEATF IR

B0 @ T R PBL PR

9.17 The grade A area should be monitored
continuously (for particles >0.5 and >5 pm) and
with a suitable sample flow rate (at least 28 litres
(1ft%) 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 the
actions to be taken in response to alarms including
the consideration of additional microbial
monitoring.

0188278t B B Hm e EAFF ¥ ar ¥ U K 0 2
MaERF P F NN LR B &AFH R R D
PREZHIREER > RE AR i 5
FRIDER A PF L E FAT VAR o o
FATFE SR PIESF R € R o

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.

9.20 $+>+ Az ¢
g{as‘ufﬁ;;:dfi (54 -
SRR s AT )
< % ﬁ\ux}%ﬁ’ﬂlﬁ'—l—_% R R {2 RH
@yﬂﬂﬁ&4# Bl 1 EE R AR
ﬁi&pﬂ° b R TR
;mo@ﬁﬁﬁﬁﬂﬁéﬁﬁﬁﬁﬁﬁﬁ’
# 3T CCS ¢ o

Al O R B T i
Y el LA I S
ERPLVREI ! SRR m-}};F‘

-‘-‘\"

)

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.

921 * pdit kiR B2z TR AE » ¥
R 2 kSR tRE TN Ttk
FUrNRER
AR o
];]9 o

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.

BEEARER—ILP

Environmental and personnel monitoring — viable
particle

022 e R F & FF FhF IR & % F ook
Fidr ~ TEZFHERFE L E 1R
ME oo FEHEILE (f}l]-ﬁri B2 R A
x) Fehle £ ﬁ*#”mé?\ﬁé
- RRPED) e CCS v ;%_F’?il EIRM > ¥ ORTEM
K g“;"j‘A&‘&i B&?Pf:fé’/fﬂ' ﬁ«}f_}’_i?‘f 2
Mo FEFERB A B R HEIFLEEAPES Y
ER e

‘\\+-\

9.22 Where aseptic operations are performed, microbial
monitoring should be frequent using a combination
of methods such as settle 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.

923 ARG K W TEHE (b4 : ) 4
BB A BRI (E)
SFE RN R AR ZAPM SN o
BREHKAFTR > MO R7TRBRFER
PEFDBFELSRAFR  AFLLAER
PEoF R R R R R R ARG I 4y

DFRE A ) b oo e

‘“1

5 ( &) e

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
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sample locations may be used as a verification of
the effectiveness of a corrective action (e.g.
cleaning and disinfection).

924 A % B R B R 2 HFF T RIKE &
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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.

9.25 b "=l iR TH (72 1T ¥ 2 & B 4ETF Tk 9.25 A risk assessment should evaluate the locations,
TARR > RIFR AR EROEE S A2 4 type and frequency of personnel monitoring based
Fo TRk 7 @Y T HA ﬁ ik o on the activities performed and the proximity to

HAREHERMYT ¢ 22 ﬁlﬁﬁ SN e critical zones. Monitoring should include sampling
el 5 L e MaEl ~ 2 1 (ﬂ 1 ¥5 4 of personnel at periodic intervals during the
*AERRE ORI FPRAPM IR > 2 3 0 - TR process. Sampling of personnel should be
EREE) 2 EHF BrwRFEELAf performed in such a way that it will not
PER (LR FITER) o pMati » 2 compromise the process. Particular consideration
BHEERFERNF > BTl should be given to monitoring personnel following
TSRy EMEN P BFLERE involvement in critical interventions (at a minimum
F?‘B? B fifiE 2P EFRETEED (42 gloves, but may require monitoring of areas of
FER o gown as 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.

926 B A% ®RZE2 BaRft ARFLLIFT 9.26 Microbial monitoring of personnel in the grade A
Bl FWAFEALFIFZ FTE (b4r D & and grade B areas should be performed. Where
AR i) o HATH SR G R ER A operations are manual in nature (e.g. aseptic
552 1 iFPReric A 5 0 # & CCS ¥ Hp H compounding or filling), the increased risk should
£ o lead to enhanced emphasis placed on microbial

monitoring of gowns and justified within the CCS.

927 %4 Wi A ARG FLE R BEX S | 9.27 Where monitoring is routinely performed by
FH =z hEAR (sl s 8198) manufacturing personnel, this should be subject to

regular oversight by the quality unit (refer also to
paragraph 8.19).
928 Wi Hu ¥ EH* S NF AR E R ER B | 9.28 The adoption of suitable alternative monitoring

%%gég,uﬁ%ﬁwﬁ4%ﬁiﬁﬁi
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systems such as rapid methods should be
considered by manufacturers in order to expedite
the detection of microbiological contamination
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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.

929 s T fRAT R Y 2R 22 KRG 2
B3 EEARR BT TR R e E R
oo BV BEHYATE Y R 22w ut

ek 51 ER -

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.

930 k2 +73 T b

"E 4ok 6977

9.30 Action limits for viable particle contamination are
shown in Table 6

%6 M 5 Rk FHT

ek

Table 6: Maximum action limits for viable particle
contamination

2NEFHBE | Eant ﬁﬂa‘%% £%4
% CFU/M? | & B g 3
(290 (E 1255 f+ 54p

mm) mm), CFU/£ 2
CFU /4 - |CFU/
B @ plate ®)

A g4 L0

B 10 5 5 5

C 100 50 25 -

D 200 100 50 -

Glove
Settle Contact print,
Air plates plates Including
Grade samole (diam. 90 (diam. 5 fingers
cfu/?ne' mm) 55mm), on both
CFU/4 CFU/ hands
hours @ plate ® CFU/
glove
A No growth©
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

@EFARA A BATEDF (s HBRFLE) &

BHARTEE BaF o £ hkd 4 ELEG

TEFLH (REPRBAN S Z oy ap
ZEEANEr AL IR

FEde s 2 BH i Y

f B -

= #HWCawZE D &R
) 2% 5kt QRM ¢

- BEEHARETORBERET LS 4]
B o

HEBFER (354

(@) - 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).

- For grade C and D areas, exposure time (with a
maximum of 4 hours) and frequency should be
based on QRM.

- Individual settle plates may be exposed for less
than 4 hours.

(0) Zffssm TEG* " A mTZ B AT P

AHE NS EIEREG cCB®HE D BFELF
3 Z R G| T IFIRE B 0 BBA I RSN
A R o

(b) Contact plate limits apply to equipment, room 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.

© Bidi > ¥ A

PN

£ HH 0

(c) It should be noted that for grade A, any growth

?‘;’a 4o should result in an investigation.

Ll RAR Y A RS A AR Note 1: It should be noted that the types of monitoring
V'J A TR AB A E S Bap PR methods listed in the table above are examples and other
ERAST RS A2Z FRMEY %ia‘ft = | methods can be used provided they meet the intent of
FRehpeh (b4 BF2 AREE & providing information across the whole of the critical

AR~ CeB R L ac R o

process where product may be contaminated (e.g. aseptic
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line set-up, aseptic processing, filling and lyophilizer
loading).

T2 AER B % CFU 1¥5 g ¥ = o Note 2: Limits are applied using CFU throughout the
B ATendge s 2 2 CFU 9 | document. If different or new technologies are used that
CRERSER W REFFFEP B | present results in a manner different from CFU, the
et 2N PERM > T AT G PR manufacturer should scientifically justify the limits
#-H 2r CFU Ap B 73 applied and where possible correlate them to CFU.

931 = A %% 2 B AaRAGR I Raficd ¥ 0 I 9.31 Microorganisms detected in the grade A and grade

iR
FHIfA ITFRLEREAFPRAESST
(ﬁw%£74—#hu>£g%§%%@ﬁv
BT - H CaRZ2 Da®k "Ry E
TN FHRNE N ERRERS L 41
RITI e~ & pficd o 4 318 7 7 3] g 4o @
AR F A P ERFFES A2
Poengon] ;P o R A Sk Rt is
T2 Fm L A FEATfE

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
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) (F AR 5 X AAH)

Aseptic process simulation (APS) (also known as
media fill)

9.32

SRR ST - VR Y e gk & L Y
F APS(R* R AY AR ARZIAF AP EF
A &) ° APS 7 kil & A ik & R AR
GERRANAEL LG L& o g AR
7Px&@aﬁ@ﬂ&%\§ﬁ@”%?4
segag A KT PRI E TR TR iy
kA B E Y A A AR IR BTN E
BEATHAIEAE ST HURY AL "é%
F FF TR o HN R R FHe
,éﬁiﬁ%~%%~gwﬂﬁw%¢w‘%%
gé’r MR E AR A AP e B AR T E
A > AR G gﬁ*a‘&x'f%@li ® Wﬁ;
Slr 2 FAMAS DL it B BT R
BN AR irrmiT g ARE o A
RIS F AR L APS f- 0 pE
TR RIrFIZ R ELS LA £ oo

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
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APS, the surrogate material should not inhibit the
growth of any potential contamination.

9.33 APS Jis i+
7 AR I

AR R AR 2 ¢ g o

SR

9.33 The APS should imitate as closely as possible the
routine aseptic manufacturing process and include
all the critical manufacturing steps, specifically:

APS 3=k i * 2 H AR 2 R 4L AR
235 4 FAR E I F BARHL AR

i. The APS should assess all aseptic operations
performed subsequent to the sterilisation and

ZEL ! p«*‘]#ﬁ? % o decontamination cycles of materials utilised in
the process to the point where the container is
sealed.

. $307 ¥ i§igehAd 5 0 2R ) 3R ii. For non-filterable formulations, any additional

R L -

aseptic steps should be assessed.

FRAUE LAt WER TR AP &
2R WA RT o R A i A
M E B RE o

iii. Where aseptic manufacturing is performed
under an inert atmosphere, the inert gas should
be substituted with air in the process simulation
unless anaerobic simulation is intended.

v, WA &G R KR FRAT RS iv. Processes requiring the addition of sterile
2F Ry BRI AR 2 WARTY g powders should use an acceptable surrogate
Eip ke o material in the same containers as those used in

the process under evaluation.

V. WA A BB N hE gk T (Bl v. Separate simulations of individual unit
EEABAZICE R E S RAZ e ail] operations (e.g. processes involving drying,
) o B ERBREIRSEY # 1 Gl blending, milling and subdivision of a sterile
&I TR R W BRI 2o 2 powder) should be avoided. Any use of
il E AR individual simulations should be supported by a

documented justification and ensure that the
sum total of the individual simulations
continues to fully cover the whole process.

Vi ficA SR EERAR B AERA AR vi. The process simulation procedure for
fedd o o dp e~ EE - K AAgERY lyophilized products should represent the entire
(chamber dwell) s & (28 B ~ et 22 i 3 aseptic processing chain including filling,
FEEEA LA 2 B0k LR T4 transport, loading, a representative duration of
oo the chamber dwell, unloading and sealing under

specified, documented and justified conditions
representing worst case operating parameters.
vii. (R ESOR N T vii. The lyophilization process simulation should

K$7 ¥ R R —1/54‘#7’ l?/r'r}

@iﬁi’f3—;}'§£7@;ﬁ—%&%ﬂﬁ£m“Tﬁ Bg o blde

Bﬁf‘h/pni’ /ﬂvgﬁ‘ﬁ /ﬁl e fFz T_APS "L{;‘L

o &Y BT E e R ()

s RFZFENFEFAE L WARF WA
L

s EMFITWAERFER Y 2 Bk &
[ A

s THRERENITGTZFTBEHE » UZ

. &i%,;;'r ma Lo, ,,,_Qr.; 7‘?%" g{
£ e 4~ & 45 % (chamber) B 2zt

BH Y bk ELWE

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:

e the use of air to break vacuum instead of

nitrogen or other process gases,

e replicating the maximum interval between
sterilisation of the lyophilizer and its use,
 replicating the maximum period of time
between filtration and lyophilization, and
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* Quantitative aspects of worst-case situations,
e.g. loading the largest number of trays,
replicating the longest duration of loading
where the chamber is open to the
environment.

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:

e L e I
225 7 R AR e N R AR .

i. 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.

i APS @ 2 A r e F R E S AV HAS
Jﬂ‘]?:]r/} g\,&l LFI—] o

ii. The inclusion and frequency of interventions in
the APS should be based on assessed risks
posed to product sterility.

0.35 APS 7 Jiafk * T @ PR 1%
2 (EE g o

FPEC RS AR

9.35 APS should not be used to justify practices that
pose unnecessary contamination risks.

036 4|z APS2tEpF s ¥ BT %0 ¢

9.36 In developing the APS plan, consideration
should be given to the following:

IoEsE: E AP R R T2 B A R IRiEE 5 B
bt BB A PRS2 B
f,g& o 'I-]—- . ‘—L%f@;;b;{é‘_ﬂg ’"Lr:;t%r]mb I3
I]\io

i. ldentification 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.

I FE % o Frez. 3 B3 E e bk &
* éﬂﬁﬁiﬁ‘f?ﬁmkwg -
TR RIEE N AR R R ss:/

ii. Determining the representative sizes of
container/closure combinations to be used for
validation. Bracketing or matrix approach may

HELLEDA AR be considered for validation of the same
container/closure configuration for different
products where process equivalence is
scientifically justified.

i, #FA &2 KA R AERY FREB L iii. Maximum permitted holding times for sterile
iR o product and equipment exposed during the

aseptic process.

iv. & B 7F B E R R R A AR T iv. The volume filled per container, which should
I T REBRAGAFAESLZTT KA B be sufficient to ensure that the media contacts
kg o P BRFEEIOEINGF UL all equipment and component surfaces that may
Bt et £ Tkl EL g directly contaminate the sterile product. The
ORITR G R e volume used should provide sufficient

headspace to support potential microbial growth
and ensure that turbidity can be detected during
inspection.

V. f PRBIERERE O FRIERY 2 F B v. The requirement for substitution of any inert gas
FRRANART TR* DI PRS- lft{ used in the routine aseptic manufacturing
B ERT o Y £ R R RE R B process by air unless anaerobic simulation is
Rrre g ih- 304 (4L % 9.33 8% iii intended. In these situations, inclusion of
%) occasional anaerobic simulations as part of the
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overall validation strategy should be considered
(see paragraph 9.33 point iii).

Vi. #TiE 2 AR A AL AR M F L gy i vi. The selected nutrient media should be capable
2 4p TH R M i PrRABRE AR of growing a designated group of reference
(representative local isolates) 2 & - microorganisms as described by the relevant

pharmacopeia and suitably representative local
isolates.

Vi, BRIHA S F A FEPFFEP L 2 vii. The method of detection of microbial
Moo R EY R WRITE R e contamination should be scientifically justified

to ensure that contamination is reliably detected.
vill. WARHEEF EH o PR E AR - viii. The process simulation should be of sufficient
FANDITEAR ~@HFLE S R FASH duration to challenge the process, the operators
BREE Y FEZWE BB A o that perform interventions, shift changes and the
capability of the processing environment to
provide appropriate conditions for the
manufacture of a sterile product.

IX. REBRAGFTH Pt £ I pF o BK ix. Where the manufacturer operates different or
3 APS M EB- B ARSI AR P S3T extended shifts, the APS should be designed to
¥ A SR FIEE ARG DTFF 0 BlAciTE capture factors specific to those shifts that are
ARFT NI AFEZ? DR FRF o assessed to pose a risk to product sterility, for

example the maximum duration for which an
operator may be present in the cleanroom.

X, Bl ¥ A AR ¥ 2 A2 g1 A (B X. Simulating normal aseptic manufacturing
etk rT s EATH AEH TR R interruptions where the process is idle (e.g. shift
%) e changeovers, recharging dispensing vessels,

introduction of additional equipment)

Xi. FEFRREBHEFL AL R{EFRBER > L7 xi. Ensuring that environmental monitoring is
RO RE B AR - conducted as required for routine production,

and throughout the entire duration of the
process simulation.
Xii. gt g WE pF o bldoié ¥ B R xii. Where campaign manufacturing occurs, such as
FARBRAREE By ERFEFREUER in the use of Barrier Technologies or
0 1L ﬁf%i;? FpA g2 F’“ R manufacture of sterile active substances,
ER R R THEMZIF I TR consideration should be given to designing and
& o 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.
Xiil. 7“2 A FPAPS"2Z 8% > VAL* xiii. The performance of "end of production or
FER M PERES B AP s KA o TP Hﬂ? campaign APS" may be used as additional

* i CCS ¥ %M H A58 » ¥ 7 B
GliFen APS o 4ok @ * > PIRFER E P2
FhA&E? ¢ HERBLKEFF LA T
)3}’ 4 é 7 —E’ fgﬂo

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.

9.37 #* & F A A

‘%ﬁt

JE-Eah ) Rl R

9.37 For sterile active substances, batch size should be
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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.

9.38 APS 134 7 Ji 1T & A= dpfE sk ifi- WA » 3 0
L 3 A@ A OEGRR > DT R
g’ﬁ—;‘ = "@lﬁ_r_mw}, 31 IERFL > 1R K
= g?fé_r%#.pﬂl G Rk TR A K
R BAEKRAF L EIRE AL (b e
HVAC s 3.2 2% & enig s ~ Bl % { ~ $3
SHcE A R E AR AP F &
- EAEARF - RHEMRUEF - Fririx
s EfEAs % (952 B - =) APS
(T LrErx) - F-F¥EAEE &SR

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

8- = ﬁ 2 AF;S ° }@J‘”fé B "5"‘1 2 h facility shut down). Normally, APS (periodic
ﬁ"‘f P20 ‘:‘T‘ P "’1? 2 revalidation) should be repeated twice a year
AR AES ? fost B2 LT APS (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
or before decommissioning or relocation of a line.
9.39 A A 11T (b4 & EFHD AL f‘ufﬁ) {5 | 9.39 Where manual operation (e.g. aseptic compounding
T E - AR FRIE B 71 b or filling) occurs, each type of container, container
RE PR REFAdomr o s it L closure and equipment train should be initially
RE2THEFRY 3+ APS» 2 & i validated with each operator participating in at least
TEAR*XHE 6 B Brt-=x APS £ 5 3 consecutive successful APS and revalidated with

o APS i £ s fodk o) (7 &

* ot g oo

A TER

one APS approximately every 6 months for each
operator. The APS batch size should mimic that
used in the routine aseptic manufacturing process.

0.40 APS # i* (v ) chH "—*ﬁif@;ill"*;k«fg_
BREFRUSTEY 2R Loty Ed o
CCS # eif £ R{F A 0 ~dfe £ 244 -
¥ 0 30 & %4 5000 F] 10,000 ¥ & o 4
o4t g (Blde t o]t 5000 &) o H
APS e Bl b 02 A4 el o

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.

0.41 © % 1 APS H ~ Ji fedt & o 3 U 3R4k ~ Yo

9.41 Filled APS units should be agitated, swirled or
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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 would typically be incubated separately, and
would not necessarily be included in the acceptance
criteria for the APS.

042 hr% flfeé F 9 A Rl 4 o BfJ L Eis T

WE R PR (Bldcd Sikik) o R
FRADRPF BT FERE AR § 07
APS - R4 A 113 K,ért,it—a LR A o
PR EAET §FEE SRR -
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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.

944 hrm &2 & & > Pl L e APS H ~ g =

Tk o NENEALFTLDET LRI B
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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
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scientifically justified and validated to provide an
appropriate level of sensitivity of detection of
microbial contamination.

9.45 On completion of incubation:

9.45 32 % = & 14

i © LE 9 APS H A Rd KB E R
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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.

i, @ LEHEAORERERY Y #FOH

ii. Samples of the filled units should undergo
positive control by inoculation with a suitable
range of reference organisms and suitably
representative local isolates.

RFAAE L% N2 BDRE A HRE
MR E PR
Z] LAPS 4Pz, ¥ }@;,,; J'J# o

9.46 The target should be zero growth. Any
contaminated unit should result in a failed APS and
the following actions should be taken:

I.  an investigation to determine the most
probable root cause(s);

ii. determination and implementation of
appropriate corrective measures;

i, BT ESclk (LF 20 35%) 2 2w
s EAF D APS ) MEP AR
REIE LR E

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,

iv. 22 ap w2 # T APS L kg ];:]4
A7 M2 R ke
) FASEEE FHA L KNS APS
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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.

v, BARfHRA P8 0 %4 AT 2 Ay
FASEES R B D EARRRA pre
Ao TR

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:;
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vi. where the root cause investigation indicates
that the failure was related to operator activity,
actions to limit the operator’s activities, until
retrained and requalified, should be taken;

vii. R F N o ALt VB2 A

vii. production should resume only after
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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 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.

9048 W 3 2w 2R & K7 EP =5 b Hh/d@
FimT o 47 b APS shiFdR o AR
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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.

049 &7 F T o & B BLALIE € A 47 b AR

9.49 An aseptic process should be subject to a repeat of

T the initial validation when:
i £ PR A T Lha A AR & i. the specific aseptic process has not been in operation
for an extended period of time; or
i, flAaE XA R RBEEL RN ii. there is a change to the process, equipment,
gRBR AN AR ATPE ST T procedures or environment that has the potential to
FPR-HFEE affect the aseptic process or an addition of new

product containers or container-closure
combinations.

10 &% ¢ 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

FT6H 3t

871




overkill sterilisation parameters are set for
terminally sterilised products, bioburden should be
monitored at suitable scheduled intervals.

104 3537 L SBREF2Z A K Bl &
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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.

1068 A% BLEREAEETHE - £ F
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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 samples taken from
parts of the batch considered to be most at risk of
contamination, for example:

WS RFCEL A&
SR R R G R ff%z#M ' i T
PP BAR(D)dr D AL X A M e TR 2 A

i. For products which have been filled aseptically,
samples should include containers filled at the
beginning and end of the batch. Additional
samples, e.g. taken after critical interventions
should be considered based on risk.

i 3B B SR ;;{f] H#
B M AR AR ROEE (1;1 D hE -

ii. For products which have been heat sterilised in
their final containers, samples taken should be

K2 Bt bl & e B otz ) representative of the worst case locations (e.g. the
potentially coolest or slowest to heat part of each
load).

TR 5 R0 S 1 Y L I o=l T iii. For products which have been lyophilized,

%i\ ° samples taken from different lyophilization loads.

iAok AR GEARAE S TR (Blde BB
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Note: Where the manufacturing process results in sub-
batches (e.g. for terminally sterilised products) then
sterility samples from each sub-batch should be taken
and a sterility test for each sub-batch performed.
Consideration should also be given to performing
separate testing for other finished product tests.

107 F 23 ZFad WhEdh e UREZ R

10.7 For some products it may not be possible to obtain
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a sterility test result prior to release because the
shelf life of the product is too short to allow
completion of a sterility test. In these cases, the
additional considerations of design of the process
and additional 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 outsourced testing or supplier
testing of media should be justified and
transportation and shipping conditions should be
thoroughly considered in this case.
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10.10 Environmental monitoring data and trend 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. Manufacturers of these
products should consider the use of
rapid/alternative methods.

1011 % B3 2 p B iU A $ 3 2 Ak 0w At - A
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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 (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
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and
lesser

preclude ingress of particle matter
microorganism  contamination from a
controlled area.
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Action limit — An established relevant measure (e.g.
microbial, or airborne particle limits) that, when
exceeded, should trigger appropriate investigation
and corrective action based on the investigation.
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Alert level — An established relevant measure (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.
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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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Aseptic Process Simulation (APS) — A simulation of
the entire aseptic manufacturing process in order to
verify the capability of the process to assure product
sterility. Includes all aseptic operations associated
with  routine  manufacturing, e.g. equipment
assembly, formulation, filling, lyophilization and
sealing processes as necessary.
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Asepsis — A state of control attained by using an
aseptic work area and performing activities in a
manner that precludes microbial contamination of the
exposed sterile product.
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Bacterial retention testing — This test is 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 10" 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 background environment. Such
systems frequently use in part or totally the Barrier
Technologies known as RABS or isolators.
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Bioburden — The total number of microorganisms
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associated with a specific item such as personnel,
manufacturing environments (air and surfaces),
equipment, product packaging, raw materials
(including water), in-process materials, or finished
products.

L Fg IS B ER L x;rj R
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Bio-decontamination - A process that eliminates
viable bioburden via use of sporicidal chemical
agents.
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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 challenge
microorganism is selected and validated based upon
its resistance to the given process. Incoming lot D-
value, microbiological count and purity define the
quality of the BI.
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Blow-Fill-Seal (BES) — 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.
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Classified area — An area that contains a number of
cleanrooms (see cleanroom definition).
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Cleaning — A process for removing contamination
e.g. product residues or disinfectant residues.
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Clean area — An area with defined particle and
microbiological  cleanliness  standards  usually
containing a number of joined cleanrooms.
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Cleanroom — A room designed, maintained, and
controlled to prevent particle and microbial
contamination of drug products. Such a room is
assigned and reproducibly meets an appropriate air
cleanliness level.
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Cleanroom classification — 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.
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Cleanroom qualification — A method of assessing the
level of compliance of a classified cleanroom or
clean air equipment with its intended use.
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Closed system — A system in which the product is not
exposed to the surrounding environment. 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.
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Colony Forming Unit (CFU) — A microbiological
term that describes a single 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.
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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 during
production, sampling, packaging or repackaging,
storage or transport with the potential to adversely
impact product quality.
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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, 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.
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Corrective intervention — An intervention that is
performed to correct or adjust an aseptic process
during its execution. These may not occur at a set
frequency in the routine aseptic process. Examples
include such as clearing component jams, stopping
leaks, adjusting sensors, and replacing equipment
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Critical surfaces — Surfaces that may come directly
into contact with, or directly affect, a sterile product
or its containers or closures. Critical surfaces are
rendered sterile prior to the start of the manufacturing
operation, and sterility is maintained throughout
processing.

AU ML etk

Critical zone — A location within the aseptic
processing area in which product and critical surfaces
are exposed to the environment.

GEP A r — B BAER B P TR o Critical intervention — An intervention (corrective or
inherent) into the critical zone.
D i&—#75 "15 22l 47"%*"@3: w IR &;&—E 2 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.
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Dead leg — Length of non-circulating pipe (where
fluid may remain static) that is greater than 3 internal
pipe diameters.
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reduction of any contaminants (chemical, waste,
residue or microorganisms) from an area, object, or
person. The method of decontamination used (e.g.
cleaning, disinfection, sterilisation) should be chosen
and validated to achieve a level of cleanliness
appropriate to the intended use of the item
decontaminated. See also Bio-decontamination.

BB R URE RS (4ol pF Depyrogenation — A process designed to remove or

FOOBpA IR R OR inactivate pyrogenic material (e.g. endotoxin) to a
specified minimum quantity.

WA —HH A 2 B B (72 ¥ 40 | Disinfection — The process by which the reduction of
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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.
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Endotoxin — A  pyrogenic  product  (i.e.
lipopolysaccharide) present in the Gram negative
bacterial cell wall. Endotoxin can lead to reactions in
patients receiving injections ranging from fever to
death.
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Equilibration time — Period which elapses 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.
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Extractables - Chemical entities that migrate from the
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surface of the process equipment, exposed to an

ZEIE SR appropriate solvent at extreme conditions, into the
product or material being processed.
FoERF—eBAEBRIASTTESERTL G First Air — Refers to filtered air that has not been
Za g AR Flm AR EMERL T LT interrupted prior to contacting exposed product and
RART A uERT F o product contact surfaces with the potential to add
contamination to the air prior to reaching the critical
zone.
WREZEERPFE—FERERE (A5 7 Filter Integrity test - A test to confirm that a filter
HVAC hifijp § ) Wi B £ F#1 - ¥ 28 & | (product, gas or HVAC filter) retain their retentive
o~ AR LG AR R R o properties and have not been damaged during
handling, installation or processing.
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typically used for terminally sterilised products,
which constructs the primary container out of a
continuous flat roll of 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
vacuum moulds or pressurised gases. The formed
cavity is filled, sealed and cut into sections. Films
typically consist of a polymeric material, polymeric
coated foil or other suitable material.
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Gowning qualification — A programme that
establishes, both initially and on a periodic basis, the
capability of an individual to don the complete gown.
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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 is 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.

HEPA i B — ik 4p b B %5 1 8 70 2 2 B s
Wz F BRE

HEPA filter — High efficiency particulate air filter
specified in accordance with a relevant international
standard.
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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. aseptic assembly, container replenishment,
environmental sampling). Inherent interventions are
required by procedure or work instruction for the
execution of the aseptic process.
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Intrinsic_sterile connection device — A device that
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reduces the risk of contamination during the
connection process; these can be mechanical or
fusion sealing.
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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).
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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
use of openings to the surrounding environment.
Closed systems remain sealed throughout
operations.

ii. Open isolator systems are designed to allow for

IRy o . . . .

the continuous or 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 R 2 AREGTIEET > EH Leachables — Chemical entities that migrate into

AR FEPEAERM L EHIE S it products from the product contact surface of the

I process equipment or containers under normal

condition of use and/or storage.

EI—L—‘& &/f "p(XEE A%%HZ2 B | Local isolates —  Suitably  representative
&)mI% L E R ﬁ 55. B B R FE R microorganisms of the site that are frequently
FE oo EY v RIIhE G @ F S LI FH | recovered through environmental monitoring within
e the classified zone/areas especially grade A and B

areas, personnel monitoring or positive sterility test
results.
Gig— - Ao Bk A AR A A Lyophilization — A physical-chemical drying process
E N e SE A R VI R designed to remove solvents, by way of sublimation,
Pend 50 EF A &S Ry % T o i | from both aqueous and non-agueous Systems,
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primarily to achieve product or material stability.
Lyophilization is synonymous to the term freeze-
drying.
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AR R E—d TE AR R éﬁ 7 A 2 Manual aseptic processing— An aseptic process
Best 7 B> A 1AE ~ L~ B2 /8% | where the operator manually compounds, fills, places
iting F e - and /or seals an open container with sterile product.
FEAR—SEJFFEENERPRA > 2 B2 R Operator - Any individual participating in the
WMoz~ vl - AE A B UG FER AP O B L processing operation, including line set-up, filling,
Roe maintenance, or other personnel associated with
manufacturing activities.
WA F— AR A D EL 1 A&Eps Overkill sterilisation — A process that is sufficient to
P03 05 12 B logio B AR o provide at least a 12 logl0 reduction of
microorganisms having a minimum D-value of 1
minute.
APE—RFEFd BFSHEHR L g pg Ry o} Parison — The "tube" of polymer extruded by the BFS
R I A machine from which containers are formed.
Biig i agERAE (25832 R) 00 Pass-through hatch — Synonymous with airlock (see
T S I SR airlock definition) but typically smaller in size.
AE— A d b ¢ BiRh RN E g o Patient — Human or animal including participants in a
clinical trial.
R FE TS BRI — - AR FE TS Post-aseptic processing terminal heat treatment— A
RPN RBE 0 U S AREP V& E<10® | terminal moist heat process employed after aseptic

ﬁjéﬁ*ﬁ' E—ﬁi—)};’ 'Eﬁlz‘/%’&lﬁ—/‘b/?\*ﬁﬁ— g R
(Bldr i Fo> 8 & 4) - &+ Vv d I3t 4taiz
SR Y C R R RS

processing which has been demonstrated to provide a
sterility assurance level (SAL) <10 but where the
requirements of steam sterilisation (for example,
F0>8 min) are not fulfilled. This may also be
beneficial in the destruction of viruses that may not
be removed through filtration.

Btz LF A ERF b o

Pyrogen — A substance that induces a febrile reaction
in patients receiving injections;

B i s aliag (RTP)Y* * %4 S #H
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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.
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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 drug product.
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Restricted Access Barrier System (RABS) — System
that provides an enclosed, but not fully sealed,
environment meeting defined air 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 decontaminated with a sporicidal
agent. Operators use gloves, half suits, RTPs and
other integrated transfer ports to perform
manipulations or convey materials to the interior of
the RABS. Depending on the design, doors are rarely
opened, and only under strictly pre-defined
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conditions.
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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.
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Sporicidal agent — An agent that destroys bacterial
and fungal spores when wused in sufficient
concentration for specified contact time. It is
expected to kill all vegetative microorganisms.

¢ 3t

Sterile Product — For purpose of this guidance, sterile
product refers to one or more of the sterilised
elements exposed to aseptic conditions and
ultimately making up the sterile active substance or
finished sterile product. These elements include the
containers, closures, and components of the finished
drug product. Or, a product that is rendered sterile by
a terminal sterilisation process.

Sterilising grade filter — A filter that, when
appropriately validated, will remove a defined
microbial challenge from a fluid or gas producing a
sterile effluent. Usually such filters have a pore size
equal or less than 0.22 pm.
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Terminal Sterilisation — The application of a lethal
sterilising agent or conditions to a product in its final
container to achieve a predetermined sterility
assurance level (SAL) of 10° 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)).

Turbulent airflow — Air that is not unidirectional.
Turbulent air in cleanrooms should flush the
cleanroom via mixed flow dilution and ensure
maintenance of acceptable air quality.
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Unidirectional airflow — An airflow moving in a
single direction, in a robust and uniform manner, and
at sufficient speed, to reproducibly sweep particles
away from the critical processing or testing area.
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Unidirectional Airflow (UDAF) unit — A cabinet
supplied with  filtered unidirectional airflow
(previously referred to as a Laminar Airflow Unit or
LAF).
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Worst case — A set of conditions encompassing
processing limits and circumstances, including those
within standard operating procedures, that pose the
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B P R - TRAFERE SN PUARAL proo 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.

ki B v A A~ RE R feid R ks Bk Water system — A system for producing, storing and
FAF P ERFTEL 5 (Do -R2 8% k| distributing water, usually compliant to a specific
(WFI)) - pharmacopeia grade (e.g. purified water and water
for injection (WFI)).

Zig—%x2 fdpr A D B2 10 $% 9 | Z-value — The temperature difference that leads to a
£ e 10-fold change in the D-value of the biological
indicators.

%87H  H87TH




