A (2) 7xrv 9 X1

&’ X

MANUFACTURE OF STERILE MEDICINAL
PRODUCTS

Document map

Includes additional areas (other than
sterile products) where the general
___principles of the annex can be applied.
2. Principle
General principles as applied to the
___manufacture of sterile products.
3. Pharmaceutical Quality System (PQS)
Highlights the specific requirements of
___the PQS when applied to sterile products.
4. Premises
General guidance regarding the specific
needs for premises design and also
guidance on the qualification of premises
|___including the use of Barrier Technology.
5. Equipment
General guidance on the design and
___operation of equipment.
6. Utilities
Guidance regarding the special
requirements of utilities such as water,
|_gasandvacuum.
7. Personnel
Guidance on the requirements for specific
training, knowledge and skills. Also gives
guidance regarding the qualification of
|_personnel.
8. Production and specific technologies
Guidance on the approaches to be taken
regarding aseptic and terminal
sterilization processes. Guidance on
the approaches to sterilization of
products, equipment and packaging
components. Also guidance on different
technologies such as lyophilization and
Form-Fill-Seal where specific
|__requirements apply.
9. Environmental and process monitoring
This section differs from guidance given
in section 4 in that the guidance here
applies to ongoing routine monitoring
regarding the design of systems and
setting of action limits alert levels and
reviewing trend data.

The section also gives guidance on the
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requirements of Process

Simulations (APS).

Aseptic

10. Quality control (QC)
Guidance on some of the specific Quality
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Control requirements relating to sterile DWW ONICEATEIHA T VR,
| products.
11. Glossary 11. FHEHESR

Explanation of specific terminology. Y E R DR B
1 Scope 1 iE A E B

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.

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.

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 Ilow
bioburden biological intermediates, but
where the control and reduction of
microbial, particulate and
endotoxin/pyrogen contamination is
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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.
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2 Principle 2 JRA
2.1 The manufacture of sterile products is [2.1 EE GO EX. MEYW. MAFR
subject to special requirements in VIVRMEXESU/ HRBMEYEDFR
order to minimize risks of microbial, DYVRyVERNMNMET BHEHIT, Hill
particulate and endotoxin/pyrogen ERFEHORNRELGEDTWSE, UTO
contamination. The following key areas FELSHFEIEFEAhTWWE I &,
________ should be considered: | .
i. Facility, equipment and process should i EE., BEBERUIEN. BUICHKEFTS
be appropriately designed, qualified NOEEEFERY  XENYTFT—FE
and/or validated and where applicable, nNTWT, BD2%&9T55EICIE. GM
subjected to ongoing verification PAAFSAOBEESTDHEICHKE ST
according to the relevant sections of RO GRIEEORREGL>T WD I &,
the Good Manufacturing Practices IR/ HBEYE . MAFR
(GMP) guide. The use of appropriate VUMEMOFLONAERKEREGY
technologies (e.g. Restricted Access BHAILD(NE. RMHERUVEABERES)
Barriers Systems (RABS), isolators, NoBEGOREZEHDIELEDIC.RIE
robotic  systems, rapid/alternative BRURHRDIIHLIEEMELLYBD
methods and continuous monitoring LONDARERLBREBIZCET H2&LSIC.EL]
systems) should be considered to T (Bl 7O RHBEN)TORT
increase the protection of the product L (RABS) . 74vYlL—%, 81Ky
from potential extraneous sources of FORTL. AR-REEZRUVERE=
endotoxin/pyrogen, particulate and BNV RTL)DFAALIRE ST
microbial contamination such as WadZé&,
personnel, materials and the
surrounding environment, and assist in
the rapid detection of potential
contaminants in the environment and
___the product.
ii. Personnel should have adequate i. TOHE, SERURBOBREIZE T
qualifications and experience, training PZEREGOGECEHDLIRAICHSA
and behaviour with a specific focus on NDERZTETCTT.AEBNBEULEERRY
the principles involved in the protection BRZzBEL.BULGHBINFEEZZFTWL
of  sterile  product during the T. BULGENFITHLOTWLEZ &,
manufacturing, packaging and
| distribution processes. |
iii. Processes and monitoring systems for iiil. MYIGLITRE. IZRUVUBEVZOME
sterile product manufacture should be FEHEIHSAEN ERHUSEEOIRER
designed, commissioned, qualified, VEZAYVYGORTLERFL.HE
monitored and regularly reviewed by L., BEREFMmL. E=4—L. TH
personnel with appropriate process, MICBET S &,
engineering and microbiological
________ knowledge.
iv. Raw materials and packaging vi. EMBERUVBEMBZEUICER
materials should be adequately L.BBLT. NI AN—FORUIY




controlled and tested to ensure that

FEFOU/ RABEHDEDODLAILLE

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.
Monitoring or testing alone does not
give assurance of sterility.

level of bioburden and endotoxin/ AICEBLTWAZEEZHRET EH L,
pyrogen are suitable for use.

2.2 Processes, equipment, facilities and |[2.2 REBE~AOEBEMY AV EZHTEL. 8%
manufacturing activities should be MICEEM L. EEITHIRBMU G AL L
managed in accordance with QRM AL OIQRMOFRAIZHE>T., T,
principles to provide a proactive means B, BERVHEEENEESINT
of identifying, scientifically evaluating WdZ&, RDYIZHODT7Z T —F %
and controlling potential risks to AWSEZEICIE. BUGCERMOEBR.
quality. Where alternative DAV QOFmEPEBEKIZE > TESR
approaches are used, these should be tToh, K7V RAOBEIZERT
supported by appropriate rationale, 5L DTHAH &,
risk assessment and mitigation, and

________ should meet the intent of this Annex. | .
In the first instance, QRM priorities F—IC. QRMODEBESBEIZIE. EE.
should include appropriate design of the FREVIBOBE LGRS, TORXRICE
facility, equipment and processes, bAEEOON-FIEOERKE. T L Tk
followed by the implementation of BIZCZOFRARUVUFIENAEL CEES

NTWOWTHIFICHhA - THELKITSC
LERIATHIERELTCE=ZSAUDY
VATLEERTAELEEEDDH L,
E-ARAYVIREIBBROATEEED
RIVBOLNDRTIELEL,

2.3 A Contamination Control Strategy (2.3 2 TODEEEEBRA YV FZHEIZE
(CCS) should be implemented across H. EERORERIVRLZ2E~ADY R
the facility in order to define all critical VEEBILHREOERINTE (K.
control points and assess the FlE. R RUVHEBO) EERUE=
effectiveness of all the controls AYVIHEBEETOEDHZEMT 5
(design, procedural, technical and oIz, FEHWMR TP — (CC
organisational) and monitoring S) NEZRBEHREHMWICEE AL TL
measures employed to manage risks to 52¢&L, CCSODEEAMNITY—T
medicinal product quality and safety. FEBHLEOBEBRLGRIMEZHEILT 5
The combined strategy of the CCS . CCSlIF. HBHMICBESIN., (@&
should establish robust assurance of H) BHFcshTndl e, BOHER
contamination prevention. The CCS VEBAFEOMEMREZHEST S
should be actively reviewed and, where E, CCSOEMHEIE. TEHHNEG <R
appropriate, updated and should drive DAV PLEaA—REDO—EET B
continual improvement of the L, BEODEBCRTLNETIVT
manufacturing and control methods. BEUICEEINATWSEGEICEK., Th
Its effectiveness should form part of LEBETBMAILEINGTWVLWI LEHY
the periodic management review. BAEMN., CCSITBVLWTENLZESE
Where existing control systems are in T5&HIT, DATLREOMNKET 54
place and are appropriately managed, EERZEBLTHECI L,
these may not require replacement but
should be referenced in the CCS and
the associated interactions between
systems should be understood.

2.4 Contamination control and steps taken [2.4 FZXO0DEBERUMEY. TV F XD




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.

V/RBREVERUBAFORERD
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2.5 The development of the CCS requires
detailed technical and process
knowledge. Potential sources of
contamination are attributable to
microbial and cellular debris (e.g.
pyrogen, endotoxin) as well as
particulate (e.g. glass and other visible
,,,,,,,, and sub-visible particles). |
Elements to be considered within a CCS
should include (but are not limited to):

i. design of both the plant and processes

including the associated
___._.documentation;
|__ii.premises and equipment;
|__iii. personnel;
v utilities)
v. raw material controls - including

in-process controls;

vii. vendor approval
component suppliers, sterilisation of
components and single use systems

,,,,,,,, (SUS), and critical service providers;

viii. management of outsourced activities
and availability/transfer of critical
information between parties, e.g.

contract sterilisation services;

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

Xiv. monitoring systems - including an
assessment of the feasibility of the

introduction of scientifically sound,
alternative methods that optimize the
detection of environmental
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prevention mechanisms
analysis, detailed investigation, root
cause determination, corrective and
preventive actions (CAPA) and the
need for comprehensive investigational

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

FHADNZXL-—ERASH. FHEE
HRE. RAFROHKE. BRERERV
FHIEE (CAPA) [ TVICEEML
FEY—-ILOBLEN
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e

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.
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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.
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3 Pharmaceutical Quality System (PQS) 3 EEREBEVATL (PQS)
3.1 The manufacture of sterile productsisa |3.1 EHHA G OESEIEHLEETH Y.

complex activity that requires specific
controls and measures to ensure the
quality of products manufactured.
Accordingly, the manufacturer’'s PQS
should encompass and address the
specific requirements of sterile product
manufacture and ensure that all
activities are effectively controlled so
that the risk of microbial, particulate
and endotoxin/pyrogen contamination
is minimized in sterile products. In
addition to the PQS requirements
detailed in Chapter 1 of the GMP Guide

(Part I - Basic Requirements for
Medicinal Products), the PQS for
sterile product manufacture should

,,,,,,,, also ensure that:
i. An effective risk management system is
integrated into all areas of the product

life cycle with the aim to minimize

microbial contamination and to ensure

the quality of  sterile products
,,,,,,,, manufactured.
ii. The manufacturer has sufficient
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knowledge and expertise in relation to
the products manufactured and the
equipment, engineering and
manufacturing methods employed that
have an impact on product quality.

Root cause analysis of procedural,

process or equipment failure s
performed in such a way that the risk to
product is correctly identified and

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

Risk management is applied in the
development and maintenance of the
CCs, to identify, assess,
reduce/eliminate (where applicable)
and control contamination risks. Risk

management should be documented
and should include the rationale for
decisions taken in relation to risk

reduction and acceptance of residual

. Senior management should effectively

oversee the state of control throughout
the facility and product lifecycle. Risk

management outcome should be
reviewed regularly as part of the
on-going quality management, during

change, in the event of a significant

emerging problem, and during the
________ periodic product quality review.
Processes associated with the
finishing, storage and transport of

sterile products should not compromise

the sterile product. Aspects that
should be considered include:
container integrity, risks of
contamination and avoidance of

degradation by ensuring that products
are stored and maintained in
accordance with the registered storage
conditions.

Persons responsible
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
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sterile products have
manufactured in accordance with the
registered specifications and approved
process and are of the required quality.

3.2 All non-conformities, such as sterility (3.2 2 TOAFAEA (EERXBOLEK. &
test failures, environmental monitoring BEZAYVIDHANEXXIEIHEIL SN
excursions or  deviations from FFEMIMLODEBRE) N, BEZEANYTF
established procedures should be DRI "HEASTHEDRNIZ, B I
adequately investigated before FEFEShTWE I E, BFZAET
certification/release of the batch. F. IBRVESRE~AOBENA >
The investigation should determine the NI FEHET HEEDIC, DI
potential impact upon process and RUNYFHREBEMICA DN & F
product quality and whether any other FTTWLWENESINZEHET DL, H
processes or batches are potentially PEEBMIXIENYyFEZLEHZAETOEEHIC
impacted. The reason for including or EOLIXIEIHBNTSIERIE, AMEICR
excluding a product or batch from the ZHENARINEDEHFERIATLS
scope of the investigation should be &
clearly justified and recorded.

4 Premises 4 EMY

4.1 The manufacture of sterile products |[4.1 BRSO EABTEYN LY ) —2 L —
should be carried out in appropriate LATThHhhTWdZE, H&V ) —
cleanrooms, entry to which should be IL—LIZE., T 7RV EL THE
through change rooms that act as TEREKRKEF*EB>TAENAZEL., B
airlocks for personnel and airlocks for DEBERUVEMHENA I 7O I ZEEL
equipment and materials. THAShTWEZE, VU—2IL—
Cleanrooms and change rooms should LRERUBREIL, BUGESFERE(IC
be maintained to an appropriate MBEEEIL, BOoOBEUGEHED T 1
cleanliness standard and supplied with Laz@E-EERNHHEIAL TS S
air which has passed through filters of L, EBRUERTIE., BEZMICRY
an appropriate efficiency. Controls HERTIE. B2V —2IL— L,
and monitoring should be scientifically I7RYIRUVIINARIL—/1NY FIZD
justified and should effectively WTOBRBEEFHOKREBZRMICFT
evaluate the state of environmental T5 &
conditions of cleanrooms, airlocks and
pass-through hatches.

4.2 The various operations of component |4.2 YWD #EE. ELORAERUETHRFRE
preparation, product preparation and EOBRODHEEXEF. 7)V—2IL—LX
filling should be carried out with FRERERNICEVDTEMHORTMEEMIC
appropriate technical and operational NHILSBEULEEEZR - LTI
separation measures within  the W, BERRUVBEEZMHLETEH L,
cleanroom or facility to prevent mix up
and contamination.

4.3 Restricted Access Barrier Systems 4.3 EEREIZEWTERINW I EH 2
(RABS) or isolators are beneficial in RIDELICEBANNET S5 LIS
assuring required conditions and FEFo5MEMERERNMNET BHIZEH. 7
minimizing microbial contamination D9EXHEBN)T7RTL (RABS)
associated with direct human XEF7A4YVL—208EID, TN b%E
interventions in the critical zone. HAWwadZENACCSODBTHREFEINT

Their use should be considered in the
CCS. Any alternative approaches to
the use of RABS or isolators should be

WbZ &, RABSXIF7Z74YL—4
FAHAWARDYIZCHO7Z7 TO—FHH
hi,. T0ZIEERRTEAhTWE I &,




justified.

4.4

For the manufacture of sterile products
there are four grades of cleanroom/
Grade A: The critical zone for high-risk
operations (e.g. aseptic processing
line, filling zone, stopper bowl, open
primary packaging or for making aseptic
connections under the protection of first

air). Normally, such conditions are
provided by a localised airflow
protection, such as unidirectional
airflow workstations within RABS or
isolators. The maintenance of
unidirectional airflow should be

demonstrated and qualified across the
whole of the grade A area. Direct
intervention (e.g. without the protection
of barrier and glove port technology)
into the grade A area by operators
should be minimized by premises,
equipment, process and procedural

Grade B: For aseptic preparation and
filling, this is the background cleanroom
for grade A (where it is not an isolator).
Air pressure differences should be
continuously monitored. Cleanrooms
of lower grade than grade B can be
considered where isolator technology is
used (see paragraph 4.20).

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

4.4
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facilitate cleaning there should be no
recesses that are difficult to clean

effectively, therefore projecting
ledges, shelves, cupboards and
equipment should be kept to a

4.5 In cleanrooms and critical zones, all (4.5 ) —2 ) —LRUEZEREBERNTIE.
exposed surfaces should be smooth, MAFXEIBEYVWOLBMXIETIEEZ &
impervious and unbroken in order to MeT 5012, ETOBEHREHNF
minimize the shedding or accumulation . AREMHTEODHBEOHEWVEDT
of particles or micro-organisms. HdI L&,

4.6 To reduce accumulation of dust and to |[4.6 ERMNBFEINDEEBEL. FHLL S
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minimum. Doors should be designed
to avoid recesses that cannot be
cleaned. Sliding doors may be
undesirable for this reason.

WdZ&E, EDEH. R4 FFTIX
BFLLGWLWI ENDHY 7

4.7 Materials used in cleanrooms, both in
the construction of the room and for
items used within the room, should be
selected to minimize generation of
particles and to permit the repeated
application of cleaning, disinfectant
and sporicidal agents where used.

4.7
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4.8 Ceilings should be designed and sealed
to prevent contamination from the
space above them.

4.8

XHGF., LHZEBAIALDFLEHILET
DEIICHHSNEDHAEEIAT LS
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4.9 Sinks and drains should be prohibited in
the grade A and grade B areas. |In
other cleanrooms, air breaks should be
fitted between the machine or sink and
the drains. Floor drains in lower
grade cleanrooms should be fitted with
traps or water seals designed to
prevent back flow and should be
regularly cleaned, disinfected and
maintained.

4.9
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4,10 The transfer of equipment and
materials into and out of the
cleanrooms and critical zones is one of
the greatest potential sources of
contamination. Any activities with the
potential to compromise the
cleanliness of cleanrooms or the
critical zone should be assessed and if
they cannot be eliminated, appropriate
controls should be implemented.
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4.11 The transfer of materials, equipment,
and components into the grade A or B
areas should be carried out via a
unidirectional process. Where
possible, items should be sterilised
and passed into these areas through
double-ended sterilisers (e.g. through

a double-door autoclave or
depyrogenation oven/tunnel) sealed
into the wall. Where sterilisation

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

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

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
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changing rooms directly accessing the
grade B area.

ii. Material airlocks: used for materials
and equipment transfer.

® 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.

® Pass-through hatches should be
designed to protect the higher-grade

environment, for example by
effective flushing with an active
filtered air supply.

® The movement of material or
equipment from lower grade or
unclassified area to higher grade

clean areas should be subject to
cleaning and disinfection
commensurate with the risk and in
line with the CCS.
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4.13 For pass-through hatches and airlocks
(for material and personnel), the entry
and exit doors should not 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 witha [4.14 2 ) —2 )L—LlEZ,. ETOEEEHKT
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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.q.
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.

REICELTEERUV XIS RER
BId274 L3083 =HRabERl
ThTWdZE, £z, TOHRKITH
SEREBEDREMICHRRTISIEDNDTH D
L BERDPEREEROBET S
BIZE. 24 <CEH10/8RA1L (A4
FURE) ODEREENHDH L, BEE
REOREIZIE., FHALFTEFLSZ
L., HhHIEORMH (fl . REXE. &
EHELLEIBRFAEOERY. XIT&E
EEDALREBLLIEIHEEDRHM
) ZHLAHDBE I ELRABELRBAEIC
BPLWT.,. HERUVREICH I IHRES
BEBELBTAELGRLAWI EAD
YiB8d, YZBEICE. ERYENE
HORBEFLTLIOEHLET LEE
XRigkeELAMIIA2 T 709N EF
n>%, wx (Bl : 2 —2YIL—LERK
UBEE. R, ZH (HVAC) YR
TL) OBRERUESRFREMASH TL
CERDUBIAIBBELEEINLBLIHEED
Hd, HLRAHTEERHBIZCER %K
ASHEDIILZETHHEARICIE. HE
EZLAOEBRFEEX. BFLULLOEROR
BT B L,

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
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clean area or critical zone, corrective
actions, such as design improvement,
should be implemented. Airflow
pattern studies should be performed
both at rest and in operation (e.g.
simulating operator interventions).
Video recordings of the airflow patterns
should be retained. The outcome of
the air visualisation studies should be
documented and considered when
establishing the facility's
environmental monitoring programme.
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4.16 Indicators of air pressure differences
should be fitted between cleanrooms
and/or between isolators and their
background. Set-points and the
criticality of air pressure differences
should be considered within the CCS.
Air pressure differences identified as
critical should be continuously
monitored and recorded. A warning
system should be in place to instantly
indicate and warn operators of any
failure in the air supply or reduction of
air pressure differences (below set
limits for those identified as critical).
The warning signal should not be
overridden without assessment and a
procedure should be available to
outline the steps to be taken when a
warning signal is given. Where alarm
delays are set, these should be
assessed and justified within the CCS.
Other air pressure differences should
be monitored and recorded at regular
intervals.
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4.17 Facilities should be designed to permit
observation of production activities
from outside the grade A and B areas
(e.g. through the provision of windows
or remote cameras with a full view of
the area and processes to allow
observation and supervision without
entry). This requirement should be
considered when designing new
facilities or during refurbishment of
existing facilities.
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BARRIER TECHNOLOGIES
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4.18 Isolators or RABS, which are different
technologies, and the associated
processes, should be designed to
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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
in the critical zone to protect the

,,,,,,,, exposed product during operations.

i. Isolators:

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.

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

Negative pressure isolators should

only be used when containment of the

product is considered essential (e.g.

radiopharmaceutical products) and
specialized risk control measures
should be applied to ensure the

__________ critical zone is not compromised. |
The design of RABS should ensure
grade A conditions with unidirectional
airflow and first air protection in the
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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.

. 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’ 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.

Airflow pattern studies should be
performed at the interfaces of open
isolators to demonstrate the absence
of air ingress.

C.

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.

the critical zone to the supporting YO IT IOV FBE~AODBERRMNR
background environment should be fchTWhd Z &,
maintained.
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4.21 The materials used for glove systems
(for both isolators and RABS) should
be demonstrated to have appropriate
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mechanical and chemical resistance.

The frequency of glove replacement

,,,,,,,, should be defined within the CCS.
i. Isolators:

a. For isolators, leak testing of the
glove system should be performed
using a methodology demonstrated to
be suitable for the task and criticality.
The testing should be performed at
defined intervals. Generally glove
integrity testing should be performed

at a minimum frequency of the
beginning and end of each batch or
campaign. Additional glove

integrity testing may be necessary
depending on the validated campaign
length.

Glove integrity monitoring should
include a visual inspection associated

with each use and following any
manipulation that may affect the
integrity of the system.

For manual aseptic processing
activities where single unit or small
batch sizes are produced, the

frequency of integrity verification may
be based on other criteria, such as the
beginning and end of each
manufacturing session.

Integrity/leak testing of isolator
systems should be performed at
defined intervals.

b.

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 wuse, 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
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defined and controlled. The cleaning
process prior to the
bio-decontamination step is essential;
any residues that remain may inhibit

the effectiveness of the
decontamination process. Evidence
should also be available to
demonstrate that the cleaning and

bio-decontamination agents used do
not have adverse impact on the product
produced within the RABS or isolator.

i. For isolators

The bio-decontamination process of the
interior should be automated, validated
and controlled within defined cycle
parameters and should include a
sporicidal agent in a suitable form (e.g.
gaseous or vaporized form). Gloves
should be appropriately extended with
fingers separated to ensure contact with
the agent. Methods used (cleaning
and sporicidal bio-decontamination)
should render the interior surfaces and
critical zone of the isolator free from
viable microorganisms.

THIOESFILIENTARTH D : &
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BRERVEERBHICEBTRAREBMEYD N
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ii. For RABS ih. RABSI[ZDWLT

The sporicidal disinfection should BRERESICEK. ABREOLEINTERE
include the routine application of a CHAN—ZhTWTEREEICEL =
sporicidal agent using a method that BEANERIATWEZ ENNY T —
has been validated and demonstrated to FPEhBODRHSh-HFEIZCKD. BF
robustly include all areas of the interior fRHOEEERZEHSH &,
surfaces and ensure a suitable
environment for aseptic processing.

CLEANROOM AND CLEAN AIR| 7Y —VIL—LRUERZEREEDEE M

EQUIPMENT QUALIFICATION

3% fl

4.23 Cleanrooms and clean air equipment
such as wunidirectional airflow units
(UDAFs), RABS and isolators, used for
the manufacture of sterile products,
should be qualified according to the

required characteristics of the
environment. Each manufacturing
operation requires an appropriate

environmental cleanliness level in the
operational state in order to minimize
the risk of contamination of the product

or materials being handled.
Appropriate cleanliness levels in the
“at rest” and “operational” states

should be maintained.

A3 BEHBOEERDODI )V —VIL—LEK
U—Amaia=vy bk (UDAF s) .
RABSRUZ7AYL—23FEDEHRZE
SEwE. EZREOMEOHHICK
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NTLWHAEEXRIEIEMBEDOFEEDY X
IhRmRIMNMEEIhBEOICIE, BEMHEE
BICHEULEREFSFELANILAERS
nd., TEEERF] RY TEXRKFI O
KEBICETLI2BEUVLGLEFELARILIAR
FhTWdZ &,

4.24 Cleanrooms and clean air equipment
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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.

TV RAIEDEREFHEICENLT HA
FEZRAVLVTEEREFMm A TS C
Eo V) L—LOEREFTM (F
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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. installed filter system leakage and
integrity testing,

microbial airborne and
contamination,

Vi temperature measurement test,
|___vii. relative humidity test,
recovery test

Reference for the qualification of the
cleanrooms and clean air equipment can
be found in the 1SO 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

426 Yy —2)L—LOEBEDTIZ. 41—
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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 ym should be measured. This
measurement should be performed
both at rest and in simulated

operations in

accordance with
limits specified in Table 1.

the

427 )= IL—LODEHZEHITIZIE.
um BUES5um LEDHMBFD
COBREF. R1ICH
EEXE

AEYT S &,

ESNEREMBICERL T,

0.5

n =

b 2

EVOYTalb—tbEh=EXKEOEA
TIIHNhH2LDTHDC &,

Table 1: Maximum permitted total particle concentration for classification

Maximum limits for total particle Maximum limits for total particle
Grade 2 0.5 um/m3 25 um/m?d
at rest in operation at rest in operation
A 3520 3520 Not specified (2) Not specified (a)
B 3 520 352 000 Not specified (2) 2 930
C 352 000 3 520 000 2 930 29 300
D 3 520 000 Not 29 300 Not
predetermined (b) predetermined (b)

(a) Classification including 5um 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.

X1 ERDPTTORMHFEOHFALR

5L BB FED LR BN FEDOLRE

e 0.5 um L £E/m3 5um Ll E/m?3

K 1E B s iK 1E B e

A 3520 3520 HEH T @ HE®T @
B 3 520 352 000 BEEY @ 2 930
C 352 000 3520 000 2 930 29 300
D 3520 000 FHRDH GO 29 300 F HiRH T )

@ CCSXEBEMNBERIZCEYTINEGEICEK., Sum BHUAFZEOHTERIITZ
BELEBE D,

® JL—FDIZDOWTR.FEHOREBEZFOEDTLEL, VR VFERUVEER
DT—RICETVT, HEXEBENFEROREBEBZHITIE (BT DHBA)
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4.28 For classification of the cleanroom,
the minimum number of sampling
locations and their positioning can be

found in 1ISO 14644 Part 1. For the W3, EEREREBERVTCFDODNNY S YT
aseptic processing area and the TJOUFRE (ThZThJIL—FAR

VY L—FBORXRE) I22WLWTIX., B
mMoBRKEREBEMEHEFTT S E. F
. RBREFLRVEBEZRBARNR

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

DOILHEOEEIREREIE. £ T
T5¢&, EEREEMIE, XELE
N ROVFBERERVLEZRXERNTI
NHZIRER-FEIZODVWTOHEIZ & -
TRET S &,
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documented risk assessment and
knowledge of the process and
operations to be performed in the area.

4.29 Cleanroom classification should be
carried out in the “at rest” and “in
,,,,,,,, operation” states.
i. The definition of “at rest” state is the
condition whereby the installation of all
the utilities is complete including any
functioning HVAC, with the main
manufacturing equipment installed as
specified but not operating and without
________ personnel present in the room.
i. The definition of “in operation” state is
the condition where the installation of
the cleanroom is complete, the HVAC
system fully operational, equipment
installed and functioning in the
manufacturer’s defined operating mode
with the maximum number of personnel
present performing or simulating
________ routine operational work.
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.

429 Y)Y —UIL—LODEBZSFIE. TEHE
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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
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scientifically justified in the CCS. HERAEREI. ZESEEANELOM
Airflow visualization studies should BEERITELEDODTHD &,

correlate with the air speed

measurement.

4.31 The microbial contamination level of [4.31 4 ) — VI —LDWMEMFLL AR
the cleanrooms should be determined N, ZOH ) —2)b— L 0E ST
as part of the cleanroom qualification. D—FMELTRESINTWVWSE I E, &
The number of sampling locations KERBAOHKET., XEELEHIEZYX
should be based on a documented risk VM. RUBEOERDIT. [IRKR
assessment and the results obtained BEERFABZBRUEZRERNTITIOLA
from room classification, air IR -EEIZODLWVTOHEIMNSEDS
visualization studies and knowledge of NEHRIZEDSDCHLDTHB I E, &
the process and operations to be JL—FOBERMETBOBEOMEYE
performed in the area. The maximum 2ORAXBEEEZ. R2I2FT ., EE
limits for microbial contamination MEFEMC(E TIEMEXRBI RU NEXEF)
during qualification for each grade are KEOEMAZEHDHZ &,
given in Table 2. Qualification should
include both “at rest” and “in operation”
states.

Table 2: Maximum permitted microbial contamination level during qualification

Air sample Settle plates Contact plates
Grade CFU/m? (diameter 90 mm) (diameter 55 mm)
CFU/4 hours(? CFU/plate
A No growth
B 10 5 5
C 100 50 25
D 200 100 50

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

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

,,,,,,,,,,,,,, appropriately justified.

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

______________ correlate them to CFU.

Note 3: For the qualification of personnel gowning, the limits given for contact plates
and glove prints in Table 6 should apply.

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing
operations.
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£2  BRETBOBROMENEELALOHS LR

EZTHE XEfMEE
JL— g iF Ol E AR K FRARITL— b FRARITL— b
CFU./m? (E&E 90 mm) (E® 55mm)
CFU./ 4mm®@ CFU/Z7L—Fk
A £¥BHL
B 10 5 5
C 100 50 25
D 200 100 50

D ETHMARAIL-—FE2FE0M. BESETHE. BELCHLTRETL4ABME
CXB|TBoL. BERME. BEERAABR FICESCbOTHD L. FL,
ALIBBOEBRESHETRAELLL,

(*RTE - BHAEZBLTETENBLEBTEMREITAICLENBVWCLEHRB TS E-HDDED)

F1  RFOBEIL—FIZODLWTTREIATWELETOAEN, TZOHEIL—FOR
BO#EEEFMICAVVLONDIIE, RPOAFAZEZDI1DEFAVLEL., XIFKbHYIC
MOAEERAWVWDEZICE., F5 L7 70—FIZZUEHEABYICTEIATWLS
C &

T2  ANXELHZREALT,. CFUZEFE-TREBBZEFRALTVWS, IOXEHELEE
MEAWTCFULELGBIDPYADHEN IO EINDEZFICTEK., BEEEEMN.
BRINDIYUZBEBEICZYMZHMENICRI L, T, WHAR{CFUED

______________ WEESTCE,

3 AEDHEKRKEFROERMEEMCE. REAMNBFIFHAATIL—FRUFEBEIC

DVWTRG6HFICREINTWIREEZHFRT S &,

T4 BABROAENHEEERICHERDOYRVZH o LTRERAELEL,

4.32 The requalification of cleanrooms and [4.32 ¥ J— V)L —LRUEFSHFZEZLHRHED

clean air equipment should be carried BRMEBFM@MA. MEOFIEIZHK - T
out periodically following defined EHHMICTHLATWE I E, TOERK
procedures. The requalification should MEFMEICEKZER. UTZEH5HC
,,,,,,,, include at a minimum the following: | &:
i. cleanroom classification (total particle i D)=V IL—LODERSIT (BWMHF
____..concentration), ... )
___li. integrity test of final filters, | i RRI7ALIOTREERAR
iii. airflow volume measurement, iii. [ EBE

iv. verification of air pressure difference iv. MEFOSEZ DKL
________ between rooms, and
v. air velocity test v. ZERGEE AR
(Note: For grade B, C and D the air (F:JL—FB. CRUDIZDWTIX,
velocity test should be performed CCSO—RELTXERESNEYRY
according to a risk assessment FC-T.ZEREEABRIATHLHALTL
documented as part of the CCS. 5l E.fEL.—AARRAEKBEIND
However, it is required for filling zones AHRFERE (fl - RRBEEZXEICEIHIER
supplied with unidirectional airflow (e.g. FRBREBEBTIR.XEIJL—FARUR
when filling terminally sterilised products ABSONY Y TZ9YF)ICE. ZRE
or background to grade A and RABS). EHBRAEREINLS . SAA—ARTAHEL
For grades with non-unidirectional EHRicOoDVWTRH. . BEHBROFATEER
airflow, a measurement of recovery BRezHKBT 52 <&,
testing should replace velocity testing).
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maximum time interval for
requalification of grade A & B areas, is 6
months. The maximum time interval for
requalification of grade C & D areas, is 12
months.

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 compliance equipment or facility
condition or after 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:

interruption of air movement which

affects the operation of the installation,

i. change in the design of the cleanroom
or of the operational setting parameters
of the HVAC system,

iii. special maintenance which affects the
operation of the installation (e.g.
change of final filters).

JL—FARUBODRBEHIZDODWLWT D&
HHEIHEOEEMRIEI. 6 v ATHD., ¥
L—FCRUDOMDREBIZODWLWTO@EKME
BiMoEEMREE. 1258TH 5.
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BRETAI-OEBEEIN-HEHEEDTT
®ICH, XRF&mE. BERXIETIRICEEZ
MAFEERICIBEE. TS5 EREET
AtRARZBLT.ZEDEXRMHZHET S
CERFAIREZEEOEHICELUTHLE
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Ly

ZEOBENEL N,
_______ BEREIHBEG
51—V N—LORHEE. XITHA
VCYRTLOHEBBENRS 4 —4 %
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TEE (fl . & 703D H)

DISINFECTION

HE

4.33 The disinfection of cleanrooms is
particularly 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).
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4.34 The disinfection process should be
validated. Validation studies should

434 HEIRBEF. NYUF—FrEht=40DT
BB, NYT—32TlE. BHE
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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.

FAEOLNABRENDAET., HERE
HEOEHE (REFRIMTZETRT N
TENERRMEME) ~ODHEEHOD
BUMRVANMEERIEST S &, F
. ARFAHEESROERKETOA
MEREN)T—2a v TEMTSC
Eo

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.

435 JL—FARUYJL—FBORERW

THESHEHSBAR - ZR2FIE. ES5FTICE
BThHdZ ¢, JL—FCRUDTIE
SHEHFIL. CCSTRE-TIND B
BICIE. BEETHDIZENERSINE
5, BERAASOMUEEXEENESH - &
BRZHER AT LIEEICIE., T
LT H5AFETHTSI L. BOoMWME
MEBRIZCOWTE=ARA—FT B¢, &
KL, BAIICESRLELEFAHAD (BB T
ZEEICEREEZFAD) BRHPTHRE

Dilutions should be kept in previously 52 &, T, FBIEIAMEDOEHMIC
cleaned containers (and sterilized BHdZ &, HEZEEH - BFHNHELH
where applicable) and should only be Shi- THEER)] THDHIEZITIE., &
stored for the defined period. If the ANy —@gtF@AmEL <X
disinfectants and detergents are TLTWASZELEZEHKHELT, BREK
supplied “ready-made” then results BHAAHEXTHEESAHAZORKEZZ T
from certificates of analysis or ANDIEMNTE DS,
conformance can be accepted subject
to successful completion of the
appropriate vendor qualification.

4.36 Where fumigation or vapour [4.36 ¥ J—V I —LRUFKEIT SR@EIC
disinfection (e.g. Vapour-phase BAXIEIZERES (fl : MEBBEK LK

Hydrogen Peroxide) of cleanrooms and
associated surfaces are used, the
effectiveness of any fumigation agent

R) TRAVWSABEICEK., BRAR U
MOATLOMRZEHBLADNY T
_h—a—é:to

and dispersion system should be
understood and validated.

5 Equipment 5 &i&

5.1 A written, detailed description of the |5.1 HEDHRFFICODOVWTEHEMICERL =X
equipment design should be available E(BE. IRRUVUHEORERZED)
(including process and instrumentation NAEBEShTWEIE, ST,
diagrams as appropriate). This BEAFOEBRMEFMAA vy —2 DB
should form part of the initial EFXRLTHELEBIZT, RFOARIZR
qualification package and be kept up to 2THELLCZ L,
date.

5.2 Equipment monitoring requirements |5.2 REHOE=-F2 VI ERBEMN, BHH
should be defined in “user DHNPERIZIEVWT ID—HY—EXSE
requirements specifications” during EAKE dICEHDLON, BOEREM
early stages of development, and FmoBEICERIATWHWSE I E, I8
confirmed during qualification. RUEBOEHRFKESZTREZZEML., &

Process and equipment alarm events
should be acknowledged and evaluated
for trends. The frequency at which

MICOWTEFEFMmT 52 &, R %710
TEHHEEIX. TOEREIZEDILCEHED
Thsd ¢ (ERXRBEZERITIEBICEE
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alarms are assessed should be based
on their criticality (with critical alarms
reviewed immediately).

T3 o

validated to be able to:

i. remove any residue or debris that would

detrimentally impact the effectiveness
of the disinfecting agent used,

minimize chemical, microbial and
particulate contamination of the
product during the process and prior to
disinfection.

5.3 As far as practicable, equipment, |5.3 EEAHLZEBY . XH. BRBER UV
fittings and services should be TEEN. X, RTEERVEBEEZ
designed and installed so that J9)—=—UL—LONBEITITS 2 ENT
operations, maintenance, and repairs TEHLOICEFHETA, FESNTWLDS
can be performed outside the ZE, RFEBEVY)—2IL—LINT
cleanroom. If maintenance has to be TbhEtnEHEod. MEOEEER
performed in the cleanroom, and the U/ " XREERRKEBEOEEZRDODILEN
required standards of cleanliness TELHEWVWEFICE. FEREADIA
and/or asepsis cannot be maintained, YEZRTEDODABIZHIRT 5. BAFEICE
then precautions such as restricting OHon-FEXFBEERVEKRTEEFIE
access to the work area to specified FERTSAE. FTHEEZRHIT HC
personnel, generation of clearly ., EMMLEFESRILL., EERURET
defined work protocols and AT ERETSEI L, BREOR
maintenance procedures should be BEETDHEEITIE. BBE3RCHMEIAT
considered. Additional cleaning, ETRIZCEITT S &,
disinfection and environmental
monitoring should also be considered.

If sterilisation of equipment is required,
it should be carried out, wherever
possible, after complete reassembly.
5.4 The cleaning process should be |54 F&HILIEIE. UTAAMELELE LS

[N T—FrEINAhTWSEZ E

FEON=HEFHNOHRIZE WAL VN
P42 5E2Z5BEYWRUVIIZRET S
&

ZEDRVESITOAELOLELENMES
2.HMEMFR.MUAFFERERNMT
5 &,

handling systems (including air
filtration) and water systems should be
subject to qualification, monitoring and
planned maintenance. Upon
completion of maintenance, their return

5.5 For aseptic processes, direct and |5.5 EEEFEDL-O . AR ICEEEMRIT S
indirect product contact parts should BaRUEEMICESMSTLINAET. K
be sterilised. Direct product contact Skt THDHE, WRICEE
parts are those that the product passes EMTIHMmEE. FEHXIEIRER
through, such as filling needles or vIRE, AR N BEBETEAHERTH D,
pumps. Indirect product contact parts HEHrEEMICEMTIBREF. ®
are equipment parts that do not contact mICEMLGVA, REShI-HhD X
the product, but may come into contact BEEMLSEIE®BTIRTH-T., *
with other sterilised surfaces, the NDEEUIESRLEADODEEHRHICEER
sterility of which is critical to the L OTHS (fl EEARIILETLERE
overall product sterility (e.g. sterilised HA R, TLVICHEZFADOERY)
items such as stopper bowls and
guides, and sterilised components).

5.6 All equipment such as sterilisers, air |5.6 HE®. ZRVEBESXTL (ZER20D 7

AILEANBEEDL) RUBKKIRAT A
F0L2TCOHREN. BRMEFTFM. =
Y UITRUVFHENGERTEEORR
Eh->TWdHIE, RTFEENATTL
BRICEK., TOFEABRAICOVDTER
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to use should be approved.

ERTAHC &L,

i. directly contact product e.g. water for
washing and rinsing, gases and steam
for sterilisation,

i. contact materials that will ultimately
become part of the product,

contact surfaces that come into
contact with the product,

iv. otherwise directly impact the product.

5.7 Where unplanned maintenance of (5.7 2 R0 EEMHICEELEZBICOLTO
equipment critical to the sterility of the FENAORTEEZITE>ET S5 E
product is to be carried out, an Ik, ER0BRAMICH T IEBEEMA
assessment of the potential impact to DN FPOF@mETOSE LS ICREEKRNE
the sterility of the product should be K35 &,
performed and recorded.

5.8 A conveyor belt should not pass through |5.8 A >R 7ORNJL FE., YL—FAXIX
a partition between a grade A or B area BOREBHELIYVEBEWERESFED I
and a processing area of lower air RigLtnEDEERZEBE L TEHGL LA
cleanliness, unless the belt itself is W (s, BN ILEBEERAS (B &/
continually sterilised (e.g. in a PR IILAT) ERBICEE SIS
sterilising tunnel). EFICE. CORY THEL)

5.9 Particle counters, including sampling | 5.9 WA Fet %% (Yo TV VI EZED)
tubing, should be qualified. The . BEMEFHEIATWVWEIIE, Fa
manufacturer’s recommended —TJTOERRUHBAY FEICONT
specifications should be considered for F. TOHETOHRLEEZRET S
tube diameter and bend radii. Tube Cée Fa—TORSEFE—HMITTm
length should typically be no longer LNTHAHAZ E (GH. ZEHEEMNTRS
than 1m unless justified and the NTWEHEEIZIE., CORY THL) |
number of bends should be minimized. BEOoOEMBMAMOHBLARNMEETATILDS
Portable particle counters with a short e HUTYUTEORSIANAEVE
length of sample tubing should be used HAMANFERHEFEET. FRIPTEHNT
for classification purposes. AWaZE, EFH T IAYFR
Isokinetic sampling heads should be F. —AAESRVATLIZEVLWTAHWL
used in unidirectional airflow systems. 52 ¢, MAFFHFIE. BUGAR
They should be oriented appropriately ICMITCEEBHMICTE S TiECE
and positioned as close as possible to BELT. BBBRAEILEAKRERMT S E
the critical location to ensure that NDTHDHILEHERT B &,
samples are representative.

6 Utilities 6 1—TFT414YUT«

6.1 The nature and extent of controls |[6.1 2 —FT 4 VT 4 VATLICERT SE
applied to utility systems should be BEORNRRUVEHRHIE. ZO1—FT 1Y
commensurate with the risk to product TAICHESESRE~ADY RV ITHIE
quality associated with the utility. T5LELDTHDBE, TDAINYT b
The impact should be determined via a . VRV F@m%*ELTREL., CC
risk assessment and documented as SHO—FWELTXERT S L,
part of the CCS.

6.2 In general, higher risk utilities are those | 6.2 — g . kM ELWI R I D1 —F

ANVTA4ERF. RDIDTH S,

HRICEEEMTLIIO (Hl: R K
VI T ERADOK.BERDA XA RV KE

RRMICHAO—BETIRERMBICHE
R IR )

BRmEEMILIEERIREICHE
Ry 5HL0

Tofth, HRICEESA NV FEEZX
5H D

6.3 Utilities should be designed, installed,
qualified, operated, maintained and

A—=—Ta4VT4F, TOI =T 1Y

7__
AIDVATLABFEBEY ITHEET S
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i. valves, filters, drains, sampling and
user points,

monitored in a manner to ensure that LEHRTDHDEIDICHTFTSN, RES
the utility system functions as n, BERMEFHEEZAL. BBL. RTE
expected. HEh, B2E=Z4—hTWbd I &,

6.4 Results for critical parameters and |6.4 YA D WLI—TFT 14T 14 DEEN
critical quality attributes of high risk FTHA—AFARUVEEZEGRERHEOREZRE
utilities should be subject to regular HHLGERITORRIZLT., PR T
trend analysis to ensure that system LEANBYLGLREICEL-ATWLWS Z
capabilities remain appropriate. LEHBRI HI L,

6.5 Records of utility system installation |[6.5 2 —F 4 U T 4 XA T LFEMAN T DL K
should be maintained throughout the BEE. TOVRTLDSATHA91L
system’s life-cycle. Such records ICE->TRESNTWVS I L, HEE
should include current drawings and BRECE. BERXOEBRUBBRE.
schematic  diagrams, construction BEREMURMNRULDRATLEKREZE
material lists and system HBEIE, —BMIZ, ROELSEHEMHE
specifications. Typically, important NEEZBFERICEEFND :
information includes attributes such

________ S E
i. pipeline flow direction, slopes, diameter i. N4 TS 0FnAFR. EHN. BER
and length, EBUERSE

iii. NILTHE, 20025, HEKEHRK. B
KERBMRERLLI—YF—HKRA >+

Pipes, ducts and other utilities should
not be present in cleanrooms. If
unavoidable, then they should be
installed so that they do not create
recesses, unsealed openings and
surfaces which are difficult to clean.
Installation should allow cleaning and
disinfection of outer surface of the

pipes.

6.6 EBE. ¥V bETOMMOLI—T 1Y) T«
RO Yy—V)Il—LRNICHEHTWTIELRES
B, ThAbBToNRGEWNE EZIZIE.
BFRIELTLIONRBELME. AEIL
TWAVEOBRUVXRENATETLHLEK
SITEBAMFFT S E, ERITIE., BBE
DNBEEDEFEFERVES FAIEEIC
T5HLDTHH &,

WATER SYSTEMS

HBKSRAT LA

6.7 Water treatment plant and distribution
systems should 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.

6.7 MEMBFLEHET., BULKEDKD
EHETETLIHKRBEZEZHERT 5 & 512,
KUNBHRBEBRUVEKY R T LK S
h. AL Toh, BARITONA., B
‘En, EEEFHBINA., E=Z2—&
h, BORFEEIATWSZ &, M
AF. MEYMOFE HEERUVIVF
PR/ HRBUEMEOFEED YR
tRIMMETEIELSEEETHELDHC &
(Bl - BEICEMNZMATTESICHK
TEBH&3I2LT. Ty krRLITELL
9) VRATLHRIZZAILANEEN
TWaGEEIZE., TOE=4F4YVVIR
VRFTEBICHNGZITEZHLSZ &,
AESINEKEI. BEITLIERADR
TOE/ TS 7ICEETHE,

o
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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.

6.8 BUGLLANILOYMEWH, ELZHRUTH
AMEHNERE (FHLEHOEEZER
ICAND) Z2REFITDH5&512. KD
ATLNBEEEFHEEABEDNY 7T —
fxhTWwsdZ &,

6.9 Water flow should remain turbulent
through the pipes in water distribution
systems to minimize the risk of
microbial adhesion, and subsequent

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

6.9 BBAKVATLANDEEZES 2 KDAEN
FEARREICE--T. HEDOHER
VZEDEBDNAFT T4 ILLERED U R
VERINMET B E, REIE. EHEM
HFBmomIcEILISIA, EODHBEMICE
—A—EnTWBHI &,

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.

6.10 XS AKX (WF 1) [&. BERMETMD
MICEODLNATWLIRBIZERT 5K
NoOEEL. MEMEBD) RV &
INMET B AE (Bl : 7T0CERBADERE
TEBRERERIED) THEBRUSET
52 ¢, WF T, ZBXRXIFEZBLEE
FEOREBEIEBTCEEST LS LE, ThIC
x. EfBERAAT Y. BABEBXIES
J 7 4L A NBEDMOE Y &
HAEHLERLHRZEENEEFNEFED,

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).

6.11 WF 1 OB V7ICHEKEOHE
HIREK 742K Y 1+ 5H TL
BBAICIE. TDT4ILENFLDOHE
SREGL-TEHEBELT. TDORAMITHE
EUFERZICZ4LIDEEE R
TEH5IE, BZE T4 LI LOHKEEEZWH
328 (H : MEAICEK D) NE-
TWbdZ &,

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

6.12 N A A T4 ILLEBRD) R & HKIIM
td+dt=6H. FTOHEDEERATZ D a—)L
ICfE->T., £, BEBEBXXEHREM» L
ANBZBERELGE EFBODREHBEE L
T. HKDATLOEE. BEXITE
ERIThbhTWWd I E, EZFITHRIK
CATLODEEEToLEIZIE. NV
T—hrENhEEBEE " FZEVWVHELFIEZSE
s dZE, BHEBEDZIZIE. K
FRBRILSIELE, HERHBHKVATLE
BUMERIZHIT SETIC. EE2HHABROD
BRICODOVWTEHERBZEZRZITSZ L, Fi.
MEMEHNABR T FMFOURER
DERICOVWT., HBEEATHD &
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use and microbiological/endotoxin FRILET HEEHIC, HEFZEHBRKART
results  verified to be  within LOKEFE--THEHEINIZ/ANY FHR
specification and approved before BEHEmAIFEHEICH D DAETICKRR
batches manufactured using water from 2ITHZ &,
the system are considered for
certification/release.

6.13 Regular ongoing chemical and [6.13 #A K X FALIZDODWVWTEHMIC I

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 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.

MERUBEDOERMNBEE=21 >
J%T>T. TOKRKPAEEHRBKICHE
BLMIT B LERBRET DL, 8
HEBEBET, EABOERETHET — 42
ICEDLCIDTHBAZE. £, 0D
BOBRMEBEMG. EEHOE=4 Y
VORUVERRFAEOEIZELONT T —
AIZEOWVWT., THEMICEET Z &,
BEHEMABEE-_A2AVIT—20RBE%
ToT. YATLHEREIZFFLLAGL
BERANSGNEHET LI L, BRAKER
OS5 LIF. CCSOEREFEIZK
Cr-tnE3 B¢, T, KOoBH
LEMRUVFERTA2EMOETEME
NDHERTHN—LT, VRATLEKZ
REBTIKBEENEHMIZCHMICHS
NTWBI LZHHRI HI L, BIAKRE
WMEtEE. BEREFET —FICTEDL
tOTHA I E,. BEZABAIT—R LT
—AD0BRAEDREBEmMZEZHRE T HI L.
T, 2EIRBICALVLNADSEZBDK
FRBITLIBAENLDLECEDL 1T DEFE
NdZELEEZHRT HI &,

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.

6.14 ZHREEIMALDHNANEIX. XEL.
BEST S5 E. BD, SEMNANEHL
BRY (BH) OFFEH,., XETFFEL
CHEWERBZBELLFEYRARTFLETZ R
LTWLWEHEMNESHHET SIAEE
T52 ¢, NEREEEONANEZR
RAAELT.,. Z2AONDIEBEARRERRZH
EL. B2, TOXKZEFESIHRREELT
HEORERVEEIE~~DODBENA
IR R BVVHAHET S L,

6.15 WFI systems should include
continuous monitoring systems such as
Total Organic Carbon (TOC) and
conductivity, as these may give a
better indication of overall system
performance than discrete sampling.

Sensor locations should be based on

6.15 WF I SRTFTLALICIE., BEHKRE
(TOC) RUGCEXZEZERE=
DO T B3VRTLEEDBZ &,
nNolE, TERBBRAEAERKLIY B
AT LEREESEIZODVTOEN-IEE
LB YBLIILTHD, RAFOHRE
BEE., YRSIZEDICLDTH S

AN N D

—
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risk.

Eo

STEAM USED AS A DIRECT STERILISING
AGENT

B %

BMEFRELTRHLOLONSKES

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.

6.16

MKk#ES (BFHRKER) REEE~ND
HiEKIE, BUICHEERINEZIOTH
ok, MAKEIREZER., £R S
NEZKEIDOMENATEDLLEMER
VIR FFIOUDLUARLIZEHLT
WEHZEZHRI DESICEHFF SN,
BEEEFMSN, ERSA TSI &,

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.

6.17

EEREAELTRALLLASKESR
X, B LREOLEDODTHE L. F
-, BERXEEBHEmOFLESISTHEIL
BAILRNILOGZMYWEERLTEAES
B, EMHEXXEHEEMRT (6 : 2
e BEMHOA—FH L—TEMA
W) OEERERAOMKERIZMHAET
DHREEREBIZOVNTIH. KEKDEM
BAEETLIERSFOWF I ORITE
U577 (MEMHERBRIEIKER BRMBER
ITHABATHW) ITEET B &, BEY
BRBRABERAZ 12— ILAB-S T
T. RE2RZEZRMIIMAKBEINTE
HMIZHOMICEINEIILEZHERT D
e, REAOMAKEROMEICDOWL
THOFDMEIEELT, NYTFT—FZ&
Ntz S A —2I12x L TELH AT
DRI hTWEZE, Thd/NF5 A —
BIZEUTZ2EHDE (BHE. AR
ZUBEATIATWVR EEIZEK., 20D
BY THELWL) - ERBHEIR. ZIRE
(B212%FE) RUMBE,

GASES AND VACUUM SYSTEMS

AR

BMEUVEZEVRT LA

6.18 Gases that come in direct contact with
the product/primary container surfaces
should be of appropriate chemical,
particulate and microbial quality. All
relevant parameters, including oil and
water content, should be specified,
taking into account the use and type of
the gas, the design of the gas

generation system and, where
applicable, comply with the current
monograph of the relevant

Pharmacopeia or the product quality
requirement.

6.18

BHR/ 1 REHZOEREDLEEEEMT
BIEEBRDAREEF. ELEHWRE.
WMEFRUOBEWIZOLVTOHEMNE
UHEIDODTHDE, YZHARAODAEE
RUBEHE., Y% T REEZEBOHRGT %
EZEICANT, ETOBEENT A —4
(AR RUVKDTODEFEZEL) RE
ShTWdZE, 2 (BT HEHE)
TNRNOLDONSTA—F1F, BETEHER
FOBITE/ VI I7XRITEZERD R
BEEXRBEHICEEI S &L,

6.19 Gases used in aseptic processes

6.19

BERFEICEVTHWVWS A REIZ., B
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should be filtered through a sterilising
grade filter (with a nominal pore size of
a maximum of 0.22 ym) 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.

BYIL—F741L8 (MHIABLIAZK
0.22uym) #BLT. ALWSZDHICH
WT 74 L30EBFTEHIE, HET 4
WA ZEZNYyFTERT LGS (Hl: &
BREZICIYRBFREFAOHESZD
SHERBEBLRAOARAD 7 4 L2 W)
RFIEZEOER 714 ILEELTHER
THIEEIZIE. 24 L30T EHAER
FT-oTCT. TOHEZEZ Ny FRIEE
FABHMETOELERAD—HELTEE
TE5I¢E RBEMBREIL—F T4
LWALURBICEEIN-BELEAOEREEX
FFa—TAbBhiE. REEThTWS
b, I THREZRAWD & ZIC
. AVWS2ZDIETEHMIC, B
ADWMEHME=F2) IR THhATL
52 &,

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.

6.20 EXEVRTFALAXBFIMESRAT LMD
DHERIPEERICHLTEENIRI &
o3 EEICE. BZFEECRT LA
RIEFMEATLANELELE=BRICHGR
LT HHEELNFEDLOD-TWWE I L&,

HEATING AND
HYDRAULIC SYSTEMS

COOLING AND

M - FMADKAELRT L

6.21 Major items of equipment associated
with hydraulic, heating and cooling
systems should, where possible, be
located outside the filling room.
There should be appropriate controls to
contain any spillage and/or cross
contamination associated with the
system fluids.

6.21 KAZMIZTMEB - AHIT S5 AT LIS
HTHTIZHEROEELIDIE. BEAX
CBEBTEENAICHFEINATLWSC
e TDOVRTLREMICHEEL 2R
HRERUV /" XERXRXFELEBVLEDHDE
UL EBAGIATWVWSE I L,

6.22 Any leaks from these systems that
would present a risk to the product

6.22 TN VATLALODRENERIC
HLTUVRIVZD DT ZEAHN

should be detectable (e.g. an . RHEAMETHDI L (fl : FERR
indication system for leakage). MRAT L)

7 Personnel 7 ANB

7.1 The manufacturer should ensure that | 7.1 B EE£H (X, BYICHEEFTMEZE 2 1+.
there are sufficient appropriate BERIBZZTTHEY., BEOEREHSR
personnel, suitably qualified, trained NDHERUBEE. TVICZOHERD
and experienced in the manufacture HEEEXEIZAVLVLON B4 E O EE M
and testing of sterile products, and any ITBRBRZEIHAHEULGAEZTHICHE
of the specific manufacturing ZRLT, EFEROEERUIE LI
technologies used in the site’s BHEINSAGMPETFTZHERT S
manufacturing operations, to ensure &
compliance with GMP applicable to the
manufacture and handling of sterile
products.

7.2 Only the minimum number of personnel |7.2 2 ) — V)L —LRICIER/NRD = IT
required should be present in DHEBEANBETEHE, VU=V IL—
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The maximum number of
operators in cleanrooms should be
determined, documented and
considered during activities such as
initial qualification and APS, so as not
to compromise sterility assurance.

cleanrooms.

LADHEREORRABEED TXE
I dELbIc. BAFDEWE KT
RUAPSEHZASKEICRHEL., &
MRIEZELGDLLEVEIIZT S &,

7.3 All  personnel including those |7.3 &F#%it. RFEB,. E=-4 ) VI %=X

performing cleaning, maintenance, TTH5FERUEVYY—VIL—LIZIAIB A
monitoring and those that access 3FEEETCETCOANEIF. TEHHEHK
cleanrooms should receive regular B, FEXRERAOEREFTMER UV
training, gowning qualification and ERUSOBEEEICEHETSIEMS
assessment in disciplines relevant to FIpTrFMM22TH52 &, COHK
the correct manufacture of sterile BillEICE, MEMZERUVFHEZOE
products. This training should REEHHIZE, T, V) —2IL—
include the Dbasic elements of LE®E. F%%HH. EERERMHRUV
microbiology and hygiene, with a BEERORE (JL—FBY)—V
specific focus on cleanroom practices, W—LIZAETHHEEERVT XIFYT
contamination control, aseptic L—FANDODHABEZITSOHEXREM
techniques and the protection of sterile 1) VICEHSGABETLHEVWEZTDE
products (for those operators entering BT 2R LOBENEEICHE
the grade B cleanrooms and/or CERMAEMIMND L, ZLEINFEDOL
intervening into grade A) and the RLiF. ZOAELPRETIHIEERU
potential safety implications to the EREBEOEEEICEIDCLEDTH S C
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 The personnel accessing grade AandB |74 Y L— FARUBORBEIZIBAD A
areas should be trained for aseptic B, BEEEFOEERERRUVUER
gowning and aseptic behaviours. BEOEEFHOABTINHZZITTWSCZ
Compliance with aseptic gowning L, BEREEXEXRKBERAFIEOESFKRIC
procedures should be confirmed by 2WT, FERERUVLPLGLLCLEELEFE1TEHOD
assessment and periodic reassessment EHMTEIEMICE > TERIATL
at least annually, and should involve 52 ¢, T, BERFEEMEDFTEM
both visual and microbial assessment ODEAZEDASIIE (FREZLEE.
(using monitoring locations such as BiB. MBRVI—F (BEAYRY S
gloved fingers, forearms, chest and B) SV MET S, B
hood (facemask/forehead). See EEESNSBEEMEIZTDONTIE. 9.30
paragraph 9.30 for the expected FSHR) BEEEENMTHOLRALTLEX
limits). The unsupervised access to FITHLNBE3FEDIL—FARUVYT L
the grade A and grade B areas where —FBORBAEEFLLICIBAS
aseptic operations are or will be DF. BYICERHTF@EZZT TS A
conducted should be restricted to 8 (FEKRERFMIEHKBLLTEY.
appropriately qualified personnel, who BEOMELGVWHRLELG-IZAPSIZS
have passed the gowning assessment mLTWEE) CEohTWVWE I &,
and have participated in a successful
APS.

7.5 Unqualified personnel should not enter | 7.5 B FMZZ T TLVHEWAEFK., F L

grade B cleanrooms or grade A in
operation. If needed in exceptional

— FBY Y —UIL—LXIFEED DY
L—FARBIZA-TIEELS AW, 4l
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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.

HET—RICEWTRHRETHNE, &
EEEEF. FL—FBRUADRKRER
CEMHTIMZ2Z T TCOLRVAEZ AN
53FHMEEBMHITLIFIEELZHIT S
CéE, BHFmERZFTITCULEVAEN
EETOIRICIE. BEEXEEILERZ
EZonhf-BINEBEL. HZEENT
NDEHODEFESFEICEZSEE4TMT
52k, HEZANBICEKEBIAYIEF., P
QSIT->TEHML. BHMERT 5
ko,

7.6 There should be systems in place for |7.6 B#HEMALTMEENIC/ XIFAEEZS
the disqualification of personnel from yog 7095 LATHBELEZFELL
working in or given unsupervised entry BUOWHER., RV EHLLIEFEED A
into cleanrooms that is based on PSICEAELE#®ICHIBALEZIFEL L
aspects including ongoing assessment BWEmEo@#ERIcE LT, 21—
and/or identification of an adverse VI—LATHRREIDAXNIEEEFELGL
trend from the personnel monitoring 29—V IL—LANBABAEBEER
programme and/or  after being B ETHIARFLAE--TWEZ E, —
implicated in a failed APS. Once BF@ERESINE-EEXEBRICE. BEEE
disqualified, retraining and BICBIEHMERETHILERDSHHI
requalification should be completed . BEEBIBRUEBESEBFMATT
before permitting the operator to have LTWwWsdZ¢E, yL—FBYYU—2
any further involvement in aseptic —LICAZETHHEEEXEIL—FA
practices. For operators entering ANDNAREEETISEEEICD
grade B cleanrooms or performing WTIk, MEGLWHEREG-T-APS
intervention into grade A, this ~DSENMOBEFZ. COBEBFTFMIC
requalification should include EHBH &,
consideration of participation in a
successful APS.

7.7 High standards of personal hygieneand (7.7 AEDHERUVEFEILBKETH D
cleanliness are essential to prevent L. MEMBTLELOHmBELRDYRY
excessive shedding or increased risk of DBIFRILEBMXIEIEBEREZHLET S0
introduction of microbial FTARTHD,. EEEHSOEEICHED
contamination. Personnel involved in PDABICE. EELGBXXEIEFEDTE
the manufacture of sterile products B ZESIZEEITEEINLH LS4
should be instructed to report any EORBEREXEIERRILOGNITHRE T
specific health conditions or ailments 5EO2BETRLT. V)—2VIL—LAZE
which may cause the shedding of SEQRVWIE, TEALHMEYWORE
abnormal numbers or types of Lo LBAIANEBEORBEKERUVE
contaminants and therefore preclude LAREHEZ. BEREZT-HEROD
cleanroom access. Health conditions HEAAENEDODTFIBEEIZRZBELTSH
and actions to be taken with regard to 2 &,
personnel who could be introducing an
undue microbial hazard should be
provided by the designated competent
person and described in procedures.

7.8 Personnel who have been engaged in |7.8 E FE LK EIHYMHEABREMHE X IIHE

the processing of human or animal
tissue materials or of cultures of

HorEY (RITBEIREBTERASH
TW53DZEKR) OMIME, XX
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micro-organisms, other than those
used in the current manufacturing
process, or any activities that may
have a negative impact to quality (e.g.
microbial contamination), should not
enter clean areas unless clearly
defined and effective decontamination
and entry procedures have been
followed and documented.

REBIZHTBERAT o THA 2D+
FELBSEE (- MEWMFESL) IC
BLTWEABIX, BERXRBEIZA
TlIEELREWN (G, BREIZCESH o
FENGBRERUVAEDFIEICH L.
BEOXERHFIhTWwdEEFTE.,
DRY THEL)

7.9 Wristwatches, make-up, jewellery, other
personal items such as mobile phones
and any other non-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 wuse and
disinfection of such equipment should
be included in the CCS.

7.9

PiBsst. EHERE, TRZTOMEFTE
HFEODEAOELEYMRUVZTOMBET
BUOWYMENERFRBAICELBLAEFNT
FHEoiEwn, 2V—2IL—LKHNTHWL
bhdBEFHFT (fl . EFEFRUTA
TJLy rT, V9)—YIL—LRAERL
LTEEEXEENMNXZIBLEZID) F. *
NoAAUVLLNLIEBERODFREZERIC
MG LEERLERUVUESESNTES &S
BEICEHGF S0 THNIE., FR
LBD, B BFOEARUVESIE.
cCcsHIZTEEFhTWDEZ &,

7.10 Cleanroom gowning and hand washing
should follow a written procedure
designed to minimize contamination of
cleanroom clothing and/or the transfer
of contaminants to the clean areas.

710 Yy —V I —LODFEKRKBERARUF

FEWIE, 9)V—VIL—LABXKDEZR
V/ " XRIEBFEEMEOFERBADBIT
EFRMMITEIZESICHTFESNEFIES
5> 2 &,

7.11 The clothing and its quality should be
appropriate for the process and the
grade of the working area. It should
be worn in such a way as to protect the
product from contamination. When
the type of clothing chosen needs to
provide the operator protection from
the product, it should not compromise
the protection of the product from
contamination. Garments should be
visually checked for cleanliness and
integrity immediately prior to and after
gowning. Gown integrity should also
be checked upon exit. For sterilised
garments and eye coverings, particular
attention should be taken to ensure
they have been subject to the
sterilisation process, are within their
specified hold time and that the
packaging is visually inspected to
ensure it is integral before use.
Reusable garments (including eye
coverings) should be replaced if

711 BREUVZEDOARERKX. TOEXREEHD

ITRRUVESFEERICEALELZLEDOTH
5l ¢, BRIF. BREEEMILKRE
TE5&LIICT A ETERTI AL,
EXxEZERIPORETLILENENDL
EROBHEFEELELEEICE., &
ERNEBEEMNLCOESOGEZEL -
THEAELHEVL, FEXXREFAOERMER U
BERICEFPERUVUEL2HEZBER/RF T v
D99 B5¢E, REDEIZ, FEKRKDE
E2MHEF v I T BHIE, BREAEFHD
FEXRRUVRBRBEEDICOVTERFIC
FEFHLVL, REALEIATWTAD
FMTEDNDR—ILKFAALRNTHDZ LE
BRI DL, £, TOaEEER
BELT., E5HIICHAEBEBLAGZWNC &%
RIS BEATELGEEX (R
HEEMEET) (F. BENR D, -
T, RFERMEF@EOKRICRD
ONT-FEDNDHEET. KT HI &,
EELROBRMEFMCIEZ. BREEZED
HTIEEODHohBEVWETIhDOH S E
E¥ER~DHEZEDT,. AISGHDBER
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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.

ERRABEGZERH IS L.

7.12 Clothing should be chosen to limit
shedding due to operators’ movement.

712 BRIF, EEEFAHC EITL DRI
LZzHlZohEE3OAEESA TS

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. Grade C: Hair, beards and moustaches

should be covered. A single or

&,

7.13 A description of typical clothing |7.13. £F#EEMICODVWTERI N BZ R
required for each cleanliness grade is RMLEBERODEHRZ., ULTICTERT
________ given below:
i. Grade B (including access/interventions i. JL—FB (JL—FA~NDIAY

NABRBEZED) BREZFAFARA—YDTF
CEROBULGEEXEREZ. XA —VYERD
AMIICERYT S L (714 &S 8R)
BEEAEEXREZFIZE-TWLWSIEIE.
BUICHRBESIALZ . BOFOLTWLAEWLT
LBEXFITSRFvIEODFREER
TEHIL. . BERBEBMTLE2TOEDE (EE
NDEEZEL) ZBS5LE. FERDED
SIEHAHTEERICFH. REAX—YDOED
FICHLADS L . BEDOEEBYRY
EUIRIHEEY (Fl: T—JILE) 2%
ALT. BEEREEARZEVHEETCERB
MREVHBAFOILKRZEHLET S LB
UL REEFABEEY (Bl F—NN—T—
V) EZERTAHAIELE, ARVDBITESE
MOFICHLADBIZ E, FEKROD M
F.EEXKEZFICE-TWIHEERT S
2HEODERFROPIZHLANH TS
K2 &, REKRIT., M# X (T F oDk
BEHRNMNMETEIIDODTHE L. F1=.
AAEMLSRHELE-BAFZEETS L
DTHAZE MU TFORERUFTIEEXEK
DHEEDHRICOVTEH.EERDOBEHLRY
SEMOBRICEMmIA TS & FEXK
T EEEBENZTOEEKRDONRTEICHEM
TEHEILELBLK . ZTDHEEKRETHIZCEF LR
BlIcgTdAETcRESISNR . TYRIEN
TWBZ &,

""""" SL—FC 22, BERERVOELE
SCEFHEHIZEFYY—MBNHFULTWLT




two-piece trouser suit gathered at the

wrists and with high neck and
appropriately disinfected shoes or
overshoes should be worn. They

should minimize the shedding of fibres
|___andparticles.
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
. Additional gowning including gloves
and facemask may be required in grade

NAFYDITHEL2TWVWE . ETFTOHEX
FY—E—XRODXRRA—=—Y RUVi#EY
IZTHEFAFAD 12 —XAXIFA—1N—2
1—RXREBRATEHIE . FNOLDHEEK
F.WERUBHAFOLBAZ/NME S
. TwsitoTthsboE,
JL—FKD: 2, EERVOEZE
DL —BHMLERERXA—YRUVETIC
HEEHADY 1 —XAXIFA—1N—2a
—XEBERHTBHELE. FREREONE M
CEZEMENAYVRALDEZHLT 5F
UREELALELATWVWE I L,

FRYRIEEZLONDEDELT
CCSTEOLNT-EEZITHoTWLS

C and D areas when performing EEIZE.YL—FCRUDMDEBHRWIC
activities considered to be a BLWTFRXRVEBYIRAIEDEMH
contamination risk as defined by the GEEKRKBERALPEREINEFE L,
CCs.

7.14 Cleanroom gowning should be |7.14 2 ) —Y )L —LODEEXRKFRITEY
performed in change rooms of an BEREEFROEXRKERNTIT-oT. #
appropriate cleanliness grade to ERKOBHEENPGEHEIATVLWE I LN

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

HRIAhTWEZE, HTEDODENE
K (BAODTEZRKRL) JL—FB
REUCOHOREBICEEDUMNIEKREN
THEBAFATEELHEWL, ETO2Hi
EXFY—E—ZADBEZRXARR—Y
(BHBREUVHBOLEAEEES LD) &
VESHZESHESR#TZ. FL—FB
EUCHIEHOODERE~NADAICEHR
T5¢, BBERA—VYRUBHRHTA.
FEXRKERORBXITABREBIZFEZODY
AV %3ELTEDODTHLTIFH LA
(AR

processes.
7.15 Every operator entering grade Bor A |7.15 Y L— FBXIZFADREIZA S EE
areas should gown into clean, EEX. A2HBEICHEID LY S XDE
sterilised protective garments BOURERFAGRENFEKR (BRHEEY

(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.

BRUTRVZET) 28R IT 52 &,
EECITFPORICKBIT H2FETOMIC
LURBRBAFAEEXREZFEALBLIRE
HEN, FEXROEBEBERMETEMD — 2 &
LTESHBNRTWLWSZ &,

7.16 Gloves should be regularly disinfected
during operations. Garments and
gloves should be changed immediately
if they become damaged and present

716 FEDOBICFREZTETHMNICHEHET S
k. FERRUFENFEELTHR
FREOUVRVZH T ETICE. B
LICRBT H &,
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any risk of product contamination.

7.17 Reusable clean area clothing should
be cleaned in a laundry facility
adequately segregated from production
operations, using a qualified process
ensuring that the clothing is not
damaged and/or contaminated by
fibres or particles during the repeated
laundry process. Laundry facilities
used should not introduce risk of
contamination or cross-contamination.
Inappropriate handling and use of
clothing may damage fibres and
increase the risk of shedding of
particles. After washing and before
packing, garments should be visually
inspected for damage and Vvisual
cleanliness. The garment
management processes should be
evaluated and determined as part of
the garment qualification programme
and should include a maximum number
of laundry and sterilisation cycles.

717 BERATRGESFREEKRIET. HZ%E
KMNBELTELT RV XIETHEERL
HEETOERAOBICHEXITIHMAFT
FBEREINTUVWHEWNWI EZHERT ZER
MEAFEFAFAOTOELRETHWT., #iE
FELCBEUICREIALT WS RER
BIZTEWTFERIETIEHIIE, ALWDHE
BEHRBABFEXEIXXRFLEDYRID
mMEERH>TIEELR, BERDOLE
UEmMBFVRCFERIE., M EHEL
THRFOLBD) RV EHEREIED
BEThdhbhd, HEBRERUVBERIC.
EERDEBERUANBOEFSEZBER
BETHLE, FEKOBEBRMTMT
OFSLD—BELT., TOHREKRE
B7owX#FM@MmL. ELTHCZ
o Fh.EREE-REO—KULEDR
AEHEEOHTHELTHELC Z &,

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.

7.18 BERBICETSIFEEDS HbHETE
ICEETHWVWEDIE. ERFEENELT
LTWdETITEHBIC, xNMRBIZELE
HBEZ L, NEOFZTEWD Y &
BEEIATHIELLWIDEL., BE
DHELWLWEHICLEIBAFRUEIMEY
DEBIHBILBZEHRIET S L, BEFHE
XEEZEATLTLSIEEXEBFEICERR
EEffiZzHBTFLT. ESREDERETE
ERXERIZCRASIEDIEZTNLDOHSHZE
SORNDODELLEHLET S L, BEE
RERELTOHETZHEL,. —AM@ (7
7—RARMIT7) IROBROY T &I
LbHEWESIZTTHIE, FmARER
HEBROBEEX. ZFINKITOT S LA
ND—RELT. T 52 &,

8 Production and Specific Technologies | 8 & & & U H OBl

TERMINALLY STERILISED PRODUCTS ERRBREEICLSHS

8.1 Preparation of components and 8.1 M&E®W. TV KK IFFL U HFMKYE
materials should be performed in at RUBMHMFOURIERET 518,

least a grade D cleanroom in order to
limit the risk of microbial,

BEORUVEMHOERBERIRET
Lt JL—FDY9)—VIL—LATA
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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.

W, ERMAEREICELE-RKREE RS &
5123528, ERICTHEMEFELDY
AR BVWXREIEETHEVESE (f
AN MEMEBTEETRICTEHEE.
AR EARBREAMICRBBRARFEL TS
K ENHDIEGEE. XTEHENBEE
HAERNCTUREIALGZWVWEE) 2., %
FEEEXEETIRETEIL—FCRESFT
T52 & MER. V7U—LA. BE
ELHFRUVEAELHOAREEIET. RIET
L9 L—FCREPTRERAMIZIT
S5C¢E, RERBBBERICLKIBYMRHAEE
RICETIBHEDHA A VRIE., GM
PAHAARSAVDT R YT RAITERSE
hTWb,

8.2 Primary packaging containers and (8.2 1 XRBEXDBEBRUERDIEZ. N T
components should be cleaned using —rEh=TOERZAHAWVTESRIEL
validated processes to ensure that T. BHEF. TFFXFPUHBH
particle, endotoxin/pyrogen and MEBERUONAAN—=—FICDODNTEL
bioburden contamination is ICEREHBMEIA TSI LEZHET D
appropriately controlled. &

8.3 Filling of products for terminal (8.3 R BEEDNF-ODNDERODEHRFTEIL.
sterilisation should be carried out in at LPiCELTL—FCEBESRTITS Z
least a grade C environment. &,

8.4 Where the CCS identifies that the |8.4 BlXIE. BRBRFTEEEIND K YTH
product is at an unusual risk of 5. RHROONLEVWXRITIESRZEHAL S
contamination from the environment MICHEPEULBECRELAHDLIE., &
because, for example, the filling MBNREMNCEETHWVWEFEZODY XY
operation is slow, the containers are 28I NBENCCSTREIND
wide necked or are necessarily BEICIE. RETHEIL—FKCnNy D
exposed for more than a few seconds T39 R0 L—FAIZEWVWTHE
before closing, then the product should HomEBRHFREIT S &,
be filled in grade A with at least a
grade C background.

8.5 Processing of the bulk solution should 8.5 NIV B KEOMEBIRTIX. MEDHE
include a filtration step with a RIAILVLITOEBRLEBER Ty T&5%
microorganism retaining filter, where BRAANT., ERMWLEHEEHFITE
possible, to reduce bioburden levels BT HRIINAAN=TFTLRILRUV
and particles prior to filling into the MHMFZEERT S E, . NILY
final product containers and there BREROFAEILCBRRREFTCOMOR
should be a maximum permissible time RKEFEABREAMNEDHOINA TS Z &,
between preparation and filling.

8.6 Examples of operations to be carried |8.6 BRXDEFEFEERICEVLVTITHhN S

out in the various grades are given in
Table 3.

XDEH®HZE. RIITTT .
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Table 3: Examples of operations and grades for terminally sterilised preparation and

processing operations

Grade A - Filling of products, when unusually at risk.
Grade C - Preparation of solutions, when unusually at risk.
- Filling of products.
Grade D - Preparation of solutions and components for subsequent filling.

K3 BRRBEZICLIIAE - IBRFEXEDLOOFFEFRERVEZD E KA

JL—FA |- BRORBEREEE (VRAIUVNABEBETLHWVWEGESR)
JL—FC |- EROAHEEXE (VRIDVBEBETHWES)
- BEOBRBRREEE
JL—FD |- ZORDBBREOLLODOERDFALCERVUERYDO EHMEE

ASEPTIC PREPARATION AND | BEERBEXRICILIFAR - TEMEHX

PROCESSING

8.7 The aseptic process should be clearly | 8.7 EEIEEFIREA. BEICEDH L TL
defined. The risks associated with 52 ¢, TOERBEIRZICAES VR
the aseptic process, and any JIZ2DO2WT, £z, (T H5EKREIR
associated requirements, should be AHEnIE. BFESh, FFlch. #EY
identified, assessed and appropriately TEBEIAhTWSEIE, ThoBEOD
controlled. The site’s CCS should HODHEBREE, EZF2)VVIDEXR
clearly define the acceptance criteria EERUVZTOEDHEOREZ. TOH
for these controls, requirements for EFMODCCSTHHEIZCEDSIIELE, &
monitoring and the review of their ZVRARVZEZEEITLHIAERVFIEAER
effectiveness. Methods and Ih, EEShTWVWdZE, B
procedures to control these risks A9 THEBRLELDIE., ERXITXEL
should be described and implemented. LTELCIE,

Accepted residual risks should be
formally documented.

8.8 Precautions to minimize microbial, [8.8 EERMEREOERBMEE D, (NI Y
endotoxin/pyrogenic and particle HaREOMBZOEBREZEL) 2TO
contamination should be taken, as per ITEEBEREOHE. RUVUBEGZHRESRTF
the site’s CCS, during the preparation ICEHITHIETORBMICENT., MEY.
of the aseptic environment, during all IVRMFXESU/HBEMER VMR
processing stages (including the FOFEERNMTEIFHEEN. £
stages before and after bulk product NDEEmMODCCSIZH-T., BELA
sterilisation), and until the product is TWBdI &, MAFRUBMHELZREL
sealed in its final container. The PFIUVWHMEOEEE. VU—2IL—L4
presence of materials liable to RTwm/MeEIhTWd I &,
generate particles and fibres should be
minimized in cleanrooms.

8.9 Where possible, the use of equipment (89 Y L— FAANDEKRLENABEBEOLE

such as RABS, isolators or other
systems, should be considered in order
to reduce the need for critical

interventions into grade A and to
minimize the risk of contamination.
Robotics and automation of processes
can also be considered to eliminate

MZRLOLTHEROVRI & /MET
2EHICEFE. TH5XIRABS. 74
YL—2Z0MPRATLOEZRFEZ AL
Pl LERBFETAHAIELE, IRREZAKRY
FMERUBHELT, ERMARNERLG
NABREZTLAEVEIICTTEHIEDL
BELEDS (#  ZBOE DRI,
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direct human critical interventions (e.g.

dry heat tunnel, automated lyophilizer

loading, sterilisation in place).

Bt EREZBEHRKBA. TE R
=)

o

8.10 Examples of operations to be carried
out in the various environmental
grades are given in Table 4.

8.10 BEADEEFFEFRIZCE LTI
NEZEXOEMKBE. R4IZTFT,

Table 4: Examples of operations and grades for aseptic preparation and processing

operations

- Aseptic assembly of filling equipment.

- Connections made under aseptic conditions (where sterilised
product contact surfaces are exposed) that are post the final
sterilising grade filter. These connections should be sterilised by
steam-in-place whenever possible.

- Aseptic compounding and mixing.

Grade A - Replenishment of sterile bulk product, containers and closures.

- Removal and cooling of unprotected (e.g. with no packaging) items
from sterilisers.

- Staging and conveying of sterile primary packaging components in
the aseptic filling line while not wrapped.

- Aseptic filling, sealing of containers such as ampoules, vial closure,
transfer of open or partially stoppered vials.

- Loading of a lyophilizer.

- Background support for grade A (when not in an isolator).

Grade B - Conveying or staging, while protected from the surrounding
environment, of equipment, components and ancillary items for
introduction into grade A.

Grade C - P.repara.tion of solutions to be filtered including sampling and
dispensing.

- Cleaning of equipment.

- Handling of components, equipment and accessories after cleaning.

Grade D - Assembly under HEPA filtered airflow of cleaned components,
equipment and accessories prior to sterilisation.

- Assembly of closed and sterilised SUS using intrinsic sterile
connection devices.
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R4 BEEREZICLIFAE - IBKEDEODEZESERRVCEEDOE KRS
JL—FA |- BEFXERBEOEEREEICIIMITHE,
- (RAFAOESEMBAZETHLTVSBEIZEVNT) EEELET
ICHRFToh-EHEBOS . REMEBEREIL—F 710 L2 LUEIC
H2ED, ThoBEHEHET., B3R EBEKZISBET S L,
- BEAE-REREEE,
- BENLIVER, BRRUVEROBERIEE,
-ﬁ;éntuau(m BEIATLEY) EORESRN S DH
HL - SEIEE,
-ﬂ%@%ﬁﬁ74/mtm@énru&u& ENDEF 1 RTDEEBR
MOEE - REEE,
- BRERBRERICKLDPIBRHRTERE. 7TOTLEOBTROTEHMEE. N
AT7ILDOERFEE. HOREXETHIMICLERESIAEZNALTILORK
EEE,
- BB EADOERAIEE,
JL—FB |- JL=—FADEOONY I TSSOV FRFXE (FTAVYL—2RNTHWL
BE) .
- JL—FARICEATSHR. BRPRUGERDO (AEREMNS
REIAFERKRETO) i - # E%,
JL—FC |- 2403 0BINDIEELIERDALNEE (RERI - F 44
XEEZET)
JL—FC |- ZEOFFILEE,
- BAHALLBEOBERY. RBERUVT7VEY) —FOoOmBEWEE,
- BREMOESRILLEABERY. XBERET7I/H)—FED, HEP A
T4 ILAUNEBEARROT TOHEIL THEE,
- HASHhEODERESAE-SUSOD, #HAAREFEHERZEZAL S
M THEE,

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

all product and component contact
equipment should be sterilised prior to

all raw materials or intermediates
should be sterilised and aseptically

iii. bulk solutions or intermediates should
be sterilised.

8.11 xR ML EAREZBEET A EMNTE
HBOWEFHLIZODWTIH., UTOEIE
NBEIAhTWEZ &

i ETORBEUBAMICEMT 55
FRAVDSHICEE T S &

i

ETOHEMHMXEIPREMERZEZRE
L. BEoEEMICAMT 52 &,

ii. ML BBEXIHPEERZRET S
&

8.12 The unwrapping, assembly and
preparation of sterilised equipment,
components and ancillary items with
direct or indirect product contact
should be treated as an aseptic
process and performed in grade A with
a grade B background. The filling line
set-up and filling of the sterile product
should be treated as an aseptic
process and performed in grade A with

a grade B background. Where an

8.12 B FICEEMNXIMENICEMRT S
BEXAOERE. BRYRUFAERD
REEE, I ERUVEREE.
ERBRBEIEBELTHL., FL—FB
Ny D59 REFTBHITL—FKA
NTIS52 ¢, BHRFAEBTADDHET
ABRUVERESOBTHFREBEBEEIL.
EEEBEEIRBELTHL, YL—FB
NV DTS5 9FrEHTDHIL—FA
NTIT52 ¢, ZFA4AYL—42FZRHWS
BEICEK. TONY Y TS5 N
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isolator is used, the background should
be in accordance with paragraph 4.20.

420 FilICEWMT B &,

8.13 Preparation and filling of sterile
products such as ointments, creams,
suspensions and emulsions should be
performed in grade A with a grade B

background when the product and
components are exposed to the
environment and the product is not

subsequently filtered (via a sterilising
grade filter) or terminally sterilised.
Where an isolator or RABS is used, the
background should be in accordance
with paragraph 4.20.

8.13 MEHI. VU —LAE. BEFRUIAHAF
Z0EEEROFAEEFERVUETRFTE
XX, TOERRUVERYIARE G
ICEHL. TOESAN (BB L—F
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8.14 Aseptic connections should be
performed in grade A with a grade B
background unless subsequently
sterilised in place or conducted with
intrinsic sterile connection devices that
minimize any potential contamination
from the immediate environment.
Intrinsic sterile connection devices
should be designed to mitigate risk of
,,,,,,,, contamination.
Where an isolator s the
background should be in accordance
with paragraph 4.20. Aseptic
connections should be appropriately
assessed and their effectiveness
verified. For requirements regarding
intrinsic sterile connection devices, see

paragraphs 8.129 and 8.130.

8.14 BMEER/KIEX. FJL—FBNRYH IS
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8.15 Aseptic manipulations (including
non-intrinsic sterile connection
devices) should be minimized through
the use of engineering design solutions
such as preassembled and sterilised
equipment. Whenever feasible,
product contact piping and equipment
should be pre-assembled, and
sterilised in place.

8.15 PHMIAITEH - RABTHDHREE.
IZHFLOBRREZAVWDI L ZERE
CT. BEEERF (HLAAXERER
BEEEL) ERNMNMTEZIE, B
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8.16 There should be an authorized list of
allowed and qualified interventions,
both inherent and corrective, that may
occur during production (see
paragraph 9.34). Interventions
should be carefully designed to ensure
that the risk of contamination of the
environment, process and product is
effectively minimized. The process of
designing interventions should include

816 A EICHB L TREELBS N ARHKE
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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.

MEmiELICEHBZIADAS VN FI2TDW
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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).

817 NARERUVEEDHA., TONYTF
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8.18 The duration of each aspect of aseptic

preparation and processing should be
minimized and limited to a defined and
validated maximum time, including:

. the holding time between equipment,

component, and container cleaning,
drying and sterilisation;

the holding time for sterilised
equipment, components, and
containers before wuse and during
filling/assembly;

environment, such as the RABS or
isolator before use;

the time between the start of the
preparation of a product and its

8.18 EHIEMFEZICKPHAHN - ITREFEXEDE
PEHOFRFEFRBZ&/NMNMNET 5L & D
2. BEETENRNYTF—FrShhEFRED
BE (LTOLDZEEL) £TICE S
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. the holding time for a decontaminated
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sterilisation or filtration through
microorganism-retaining filter (if
applicable), through to the end of the
aseptic filling process There should
be a maximum permissible time for
each product that takes into account its
composition and the prescribed method
of storage;

REBTTANLINEBE ZOEBFRSR
BEIRORTETOMOKME. Has
. ZEDOHRRUVUFEDNFEZERIZA
NE RIS ERFRERINEDONT
WadZ &,

v. the holding time for sterilised product V. BREFAHUBICOVWTERKTER DK
,,,,,,,, prior to filling; | —AFELL
___Vvi. the aseptic processing time; | vi. MEREER

vii. the filling time. vii. & 8 & 15 B

8.19 Aseptic operations (including APS) |8.19 EE®FICEHETNEMMKEZ2EIT 5 A

should be observed on a regular basis
by personnel with specific expertise in
aseptic processing to verify the correct
performance of operations including
operator behaviour in the cleanroom
and address inappropriate practices if
detected.

ENEHMICERERE (APSZET)
FHEHZELT., V) —YIL—LRAIZIEIT
PEXEODEHEZEDTHEHEIZETL
TWAIEZEZRIET AT HELEDIT,
TEYLEBLARE DAoL T B
&

FINISHING OF STERILE PRODUCTS

EREMOHETHEE

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).

8.20 MOKREBD 1 RABEREIE. 4.20 filc
HEBOEMICEUGENY I TSI UK
*FHIT B L—FAEZEHETIZCHRDCZ
E BAoMICEEEIAZANAMITILXIE
TLIZ24LESYUDITDLTIE,
8.126 fTi &S &,

8.21 Final containers should be closed by
appropriately validated methods.

8.21 RRBERIF, BYICANYUT—rEhi
FETHET S &L,

8.22 Where final containers are closed by
fusion, e.g. Blow-Fill-Seal (BFS),
Form-Fill-Seal (FFS), Small and Large
Volume Parenteral (SVP & LVP) bags,
glass or plastic ampoules, the critical
parameters and variables that affect
seal integrity should be evaluated,
determined, effectively controlled and
monitored during operations. Glass
ampoules, BFS units and small volume
containers (<100 ml) closed by fusion
should be subject to 100% integrity
testing using validated methods. For
large volume containers (>100 ml)
closed by fusion, reduced sampling
may be acceptable where scientifically
justified 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

822 BRRABEBRBICE--THET %15
& (Bl - ERKFFEE (BFS) . 7
A —L 74— (FFS) . IMNB
ERVRBFEOERKOREF (SVP&
LVP) ONY T, AZRABRIETTS
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EEMHICTHEEREBITEENSTA—4
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LI, FEODBIZHEMWIZCEEL., £
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BFSERZRUBABEHFHESIAEIMNEE=E
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BOXgET B IE, KBEEBSES
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as an acceptable integrity test method.

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

8.23

BEUNDVRATLZRHWVWSEGZ®D
BAZEZERL. NUT—brEShiAHE
FRAVWVTE2MHZ2Fzv o35 &,
HEBOBERF.,. ALWohTW3E% -
BRUVATLIZODVTOHNHE - BEIC
EI3<CtDTHDE, BEHICEY
MAREINEETBEAERFEIZEL S Z
. RIASY A X, HIREBEEE, a
EBEYWOBREBRUVIBMBEZDERIC
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as supplier management, packaging
component specifications and process
knowledge.
8.24 Containers sealed under vacuum |[8.24 EZREIZCEH LE-THFIE. BRI H

should be tested for maintenance of
vacuum after an appropriate
pre-determined period prior to
certification/release and during shelf

HMABTHERMICFORDONLEY R
PEMzRE&R. ROCOEDHAHFOM. E
TREORBICODVWTHEBRT S &,

life.

8.25 The container closure integrity |8.25 BB/ EROZETEHENN) T—2 3 VIC
validation should take into T. BBEORLHEICEADAIONY + %
consideration any transportation or EZ53BTNDOHIBMEXETREDE
shipping requirements that may KEIE (fl : BEXEHBinZREEIC &

negatively impact the integrity of the
container (e.g. by decompression or
extreme temperatures).

52bM) ZERBICAND &,

8.26 Where the equipment used to crimp
vial caps can generate large quantities
of non-viable particle, measures to
prevent particle contamination such as
locating the equipment at a physically

8.26

NATILDFxF vy TEBMORAD KRR
NRXKEDFEEMAUFLERESEHED
BEICE. BZEREVEMICHENINT
WTHEHULGHEIEELNHFEDL>DTWLEE
XBMICKRETSAE. MHMFEEZEWH

separate  station equipped  with L9 5HEEZHELAH L.
adequate air extraction should be
taken.
8.27 Vial capping of aseptically filled |8.27 EEEEXZIC LV EBRTE I A

products can be undertaken as an
aseptic process using sterilised caps
or as a clean process outside the
aseptic processing area. Where the
latter approach is adopted, vials should
be protected by grade A conditions up
to the point of leaving the aseptic
processing area, and thereafter
stoppered vials should be protected
with a grade A air supply until the cap
has been crimped. The supporting
background environment of grade A air
supply should meet at least grade D
requirements. Where capping is a
manual process, it should be

BONATILXYyy TEFEOIT. BE
FHREYYTEZRAVLIERBREIREL
LT. XEFERBEFERENTESRIE
LT, ThbhbdEELrHDH. BEFED
770—FE#RRITDEEICIE. BEF
BEREBZEZBEALIBFERET. JL—F
AZFBETNHNAT7ILEREST DL, B
D, FD®HR. EREINENATILIE.
FryIHhEEHmMODINDETTL—
FAZRBETHRET DL, VL —
FAZRBEWBREYR—FrTE21 095
IO FRFREBER. 2B CELETL—F
DEH{ZEFELT L, FYryTEHED
NFHEXIRBTHSIEZEICIE., #UIC
BEHEhE7a4VL—4RA., RIEFJ L
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performed under grade A conditions
either in an appropriately designed
isolator or in grade A with a grade B
background.

—FBNRAY Y TSSOV RERETBHI L
—FARODWTFMAIADITL—FAZEH
TTITS52 &,

8.28 Where capping of aseptically filled
sterile product is conducted as a clean
process with grade A air supply
protection, vials with missing or
displaced stoppers should be rejected
prior to capping. Appropriately
qualified, automated methods for
stopper height detection should be in
place.

8.28

BEBEZRICIYVBERREIN-E
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8.29 Where human intervention is required
at the capping station, appropriate
technological and organizational
measures should be used to prevent
direct contact with the vials and to
minimize contamination. RABS and
isolators may be beneficial in assuring
the required conditions.

8.29

Fryw TEBOEEETSHBARTA
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8.30 AIl filled containers of parenteral
products should be inspected
individually for extraneous

contamination or other defects.
Defect classification and criticality

should be determined during
qualification and based on risk and
historical knowledge. Factors to

consider include, but are not limited to,
the potential impact of the defect to the
patient and the route of administration.
Different defect types should be
categorized and batch performance
analysed. Batches with unusual
levels of defects, when compared with
routine defect numbers for the process
(based on routine and trend data),
should be investigated. A defect
library should be generated and
maintained which captures all known
classes of defects. The defect library
should be used for the training of
production and quality assurance
personnel. Critical defects should
not be identified during any subsequent
sampling and inspection of acceptable
containers. Any critical defect
identified subsequently should trigger
an investigation as it indicates a
possible failure of the original

8.30
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inspection process.

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.

831 REZFHEETHITSILEFIZIE. BHR
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8.32 Where automated methods of
inspection are wused, the process
should be validated to detect known
defects (which may impact product
quality or safety) and be equal to, or
better than, manual inspection
methods. The performance of the
equipment should be challenged using

representative defects prior to start up

832 BBt I-BREAFAEZZRAWVWLES
k. 070X ENYT—HrLT,
(HmDO@BEXEFRE®RITA NI b
E5Z258FEnh0HD) RIez&RE L.
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and at regular intervals throughout the &
batch.

8.33 Results of the inspection should be |[8.33 MEMNDHEEHMNEHZRMER L TLVS C
recorded and defect types and . BEODOFROEHERUVHEHILER S

numbers trended. Reject levels for
the various defect types should also be
trended based on statistical principles.
Impact to product on the market should

franTWd e, BAOARREHR IS
DPWTHOFBEEERL., A FHERAIC
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STERILISATION BB

8.34 Where possible, finished product |8.34 2R ERHEFZEZ,. NYT—Fr&h

should be terminally sterilised, using a
validated and controlled sterilisation
process, as this provides a greater
assurance of sterility than a validated

EEIATWIREBEIEZAVLT., &
BRBWLEBSTBZE, ChiZTEY ., N
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and controlled sterile filtration process
and/or aseptic processing. Where it
is not possible for a product to undergo

HERMHORIENEONS, RN K
BREBELBIZIMZBHEWEASIZIE., &
FREZORENBVLEBEZERTEAET

terminal sterilisation, consideration BLHAEHLETRHLWTERMRIAZ
should be given to using post-aseptic Mt I ELITDE, BEMNGSH
processing terminal heat treatment, 5 &,
combined with aseptic process to give
improved sterility assurance.

8.35 The selection, design and location of ([8.35 HEHNDXBRER U —KWLE T Os
the equipment and cycle/programme SLDEE. RARUVEESGRIE. £

used for sterilisation should be based
on scientific principles and data which
demonstrate repeatability and
reliability of the sterilisation process.
All parameters should be defined, and
where critical, these should be
controlled, monitored and recorded.
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8.36 All sterilisation processes should be
validated. Validation studies should
take into account the product
composition, storage conditions and
maximum time between the start of the
preparation of a product or material to
be sterilised and its sterilisation.
Before any sterilisation process is
adopted, its suitability for the product

and equipment, and its efficacy in
consistently achieving the desired
sterilising conditions in all parts of

each type of load to be processed
should be validated notably by physical
measurements and where appropriate
by Biological Indicators (BI). For
effective sterilisation, the whole of the
product, and surfaces of equipment
and components should be subject to
the required treatment and the process
should be designed to ensure that this
is achieved.

836 ETHRBIREMN. NUT—FrEhi
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8.37 Particular attention should be given
when the adopted product sterilisation
method is not described in the current
edition of the Pharmacopoeia, or when
it is used for a product which is not a
simple aqueous solution. Where
possible, heat sterilisation is the
method of choice.

837 BRRLEEGRBEREAENS. HITOER
AlTEBEAhTLWEWVWHDTH D &
. XEFEGIKBERTLGEVWEAEICAH
WohndEEITE, BABEEZHL S
Cl. BARLS, MBRENABRS AL
BHETHD,

8.38 Validated loading patterns should be
established for all sterilisation
processes and load patterns should be
subject to periodic revalidation.

838 NyT—FrEINHEmNNZI—2H, £
TORBEIRBIZODVWTHEISIA TS
CELFLBEARAE—VEIEHML
BAYT—Yavoxdgeés s,

49




Maximum and minimum loads should
also be considered as part of the
overall load validation strategy.

HEAN)T—2aveEEKDARA NS T
—ND—RELT,. RRRUZ/NMNDE A
ElCO20VTHE®FHITH &,

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.

839 MEIRBOEMMEMA. URIJIZEDWL
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8.40 Routine operating parameters should
be established and adhered to for all
sterilisation processes, e.g. physical
parameters and loading patterns.

8.40 BEBODEENRTA—42 (ffl : MEM
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8.41 There should be mechanisms in place
to detect a 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.
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8.42 Suitable Bls placed at appropriate
locations should be considered as an
additional method to support the
validation of the sterilisation process.
Bls should be stored and used
according to the manufacturer’s
instructions. Where Bls are used to
support validation and/or to monitor a
sterilisation process (e.g. with ethylene
oxide), positive controls should be
tested for each sterilisation cycle. If
Bls are used, strict precautions should
be taken to avoid transferring microbial
contamination to the manufacturing or
other testing processes. Bl results in
isolation should not be used to override
other critical parameters and process
design elements.
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8.43 The reliability of Bls is important.
Suppliers should be qualified and
transportation and storage conditions
should be controlled in order that 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
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parameters, e.g. D-value, Z-value, the

batch certificate provided by the
qualified supplier can normally be
used.

Shi-#EENRYBE LNy FIEHE
ERMALRT

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.

8.44
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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.

8.45
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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 wused
immediately after sterilisation, these
should be stored using appropriately
sealed packaging and a maximum hold
time should be established. Where
justified, components that have been

packaged with multiple sterile
packaging layers need not be stored in
a cleanroom if the integrity and

configuration of the sterile pack allows
the items to be readily disinfected
during transfer by operators into grade

8.46
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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

RHBHZEICKYRENERSND S
BICE. BZAETIRERIAICTS
&,

packaging process should be
undertaken prior to sterilisation.
8.47 Where materials, equipment, | 8.47 E& ¥ . XK. BRAYRUAFERZ S

components and ancillary items are
sterilised in sealed packaging and then
transferred into grade A, this should be
done using appropriate validated
methods (for example, airlocks or
pass-through hatches) with
accompanying disinfection of the
exterior of the sealed packaging. The
use of rapid transfer port technology
should also be considered. These
methods should be demonstrated to
effectively control the potential risk of
contamination of the grade A and grade
B areas and, likewise, the disinfection
procedure should be demonstrated to
be effective in reducing any
contamination on the packaging to
acceptable levels for entry of the item
into the grade B and grade A areas.
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8.48 Where materials, equipment,
components and ancillary items are
sterilised in sealed packaging or
containers, the packaging should be
qualified for minimizing the risk of
particulate, microbial, endotoxin/
pyrogen or chemical contamination,
and for compatibility with the selected
sterilisation method. The packaging
sealing process should be validated.
The validation should consider the
integrity of the sterile protective barrier
system, the maximum hold time before
sterilisation and the maximum shelf life
assigned to the sterilised items. The
integrity of the sterile protective barrier
system for each of the sterilised items
should be checked prior to use.

8.48
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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

8.49

FE#HE., ZHE. BRAYRUAFERD S
LERECFEEMXIIBENIZEMRT
MOATEELS., BEEEEICILETHD
NBEELETZHEVEDICIDODWNTIE.
HRUBEODNYTF—FEShhEEERD
WEDODTOERNRE-STWWDE I E, F

52




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

mERE

8.50 Each heat sterilisation cycle should be
recorded either electronically or by
hardcopy, using equipment  with
suitable accuracy and precision. The
system should have safeguards and/or
redundancy in its control and
monitoring instrumentation to detect a
cycle not conforming to the validated
cycle parameter requirements and
abort or fail this cycle (e.g. by the use
of duplex/double probes connected to
independent control and monitoring
systems).
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8.51 The position of the temperature probes
used for controlling and/or recording
should be determined during the
validation and selected based on
system design and in order to correctly
record and represent routine cycle
conditions. Validation studies should
be designed to demonstrate the
suitability of system control and
recording probe locations, and should
include the verification of the function
and location of these probes by the use
of an independent monitoring probe
located at the same position during
validation.
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8.52 The whole of the load should reach the
required temperature before
measurement of the sterilising
time-period starts. For sterilisation
cycles controlled by using a reference
probe within the load, specific
consideration should be given to
ensuring the load probe temperature is
controlled within defined temperature
range prior to cycle commencement.
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8.53 After completion of the high
temperature phase of a heat
sterilisation cycle, precautions should
be taken against contamination of a
sterilised load during cooling. Any
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cooling liquid or gas that comes into
contact with the product or sterilised
material should be sterilised.

bhiEd, BREShF-3DTHDZ &,

8.54 In those cases where parametric
release has been authorized, a robust
system should be applied to the
product lifecycle validation and the
routine monitoring of the
manufacturing process. This system
should be periodically reviewed.

Further guidance regarding parametric
release is provided in Annex 17.
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MOIST HEAT STERILISATION

i B E

8.55 Moist heat sterilisation can be
achieved wusing steam, (direct or
indirect contact), but also includes

other systems such as superheated
water systems (cascade or immersion
cycles) that could be used for
containers that may be damaged by
other cycle designs (e.g. Blow-Fill-Seal
containers, plastic bags).
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8.56 The items to be sterilised, other than
products in sealed containers, should
be dry, packaged in a protective barrier
system which allows removal of air and
penetration of steam and prevents
recontamination after sterilisation.
All loaded items should be dry upon
removal from the steriliser. Load
dryness should be confirmed by visual
inspection as a part of the sterilisation
process acceptance.
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8.57 For porous cycles (hard goods), time,
temperature and pressure should be
used to monitor the process and be
recorded. Each sterilised item should
be inspected for 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

8.58 ERHIICEEICTHAIRED —KWLEZE
TS5 EnTEEEA— I L—TIZD
WTIE. BREOBE T ~EFro/nN—0
BEXKMCTEEZRBEI AL, AR
RHAB/ZBEBERAVTELIZZAGWLA,
FOHMBNERANY T —2 3 VIZH
BEffWwktnEho-TWEZIE, EE
KEKVATLIZOWTIH., RE DM

54




steam in place systems, the
temperature should be recorded at
appropriate condensate drain locations
throughout the sterilisation period.

T ok, BMEKBEKEOEY L ERRT
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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 temperature,
time and/or Fo. Critical processing
parameters should be subject to
defined limits (including appropriate
tolerances) and be confirmed as part of
the sterilisation validation and routine
cycle acceptance criteria.
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8.60 Leak tests on the steriliser should be
carried out periodically (normally
weekly) when a vacuum phase is part
of the cycle or the system is returned,
post-sterilisation, to a pressure lower
than the environment surrounding the
steriliser.
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8.61 There should be adequate assurance

of air removal prior to and during
sterilisation when the sterilisation
process includes air purging (e.g.
porous autoclave loads, Ilyophilizer
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 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
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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.
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DRY HEAT STERILISATION

FLERRE

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
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filling. The combination of time and
temperature to which product,
components or equipment are exposed
should produce an adequate and
reproducible level of lethality and/or
endotoxin/pyrogen inactivation/
removal when operated routinely within
the established limits. The process
may be operated in an oven or in a
continuous tunnel process, e.g. for
sterilisation and depyrogenation of
glass containers.
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8.67 Dry heat sterilisation/depyrogenation
tunnels should be configured to ensure
that airflow protects the integrity and
performance of the grade A sterilising
zone by maintaining appropriate
pressure differentials and airflow
through the tunnel. Air pressure
difference profiles should be assessed.
The impact of any airflow change
should be assessed to ensure the
heating profile is maintained. All air
supplied to the tunnel should pass
through at least a HEPA filter and
periodic tests (at least biannually)
should be performed to demonstrate air
filter integrity. Any tunnel parts that
come into contact with sterilised
components should be appropriately
sterilised or disinfected. Critical
process parameters that should be
considered during validation and/or
routine processing should include, but
are not limited to:

i. belt speed or dwell time within the
sterilising zone,
ii. temperature — minimum and maximum

v. airflows determined by air pressure
difference profiles correlated with the
heat distribution and penetration
studies.

| _temperatures, |
iili. heat penetration of the material/
article,
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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
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that the process provides a suitable Fn
value and results in a minimum 3 log1o
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:

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

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

viii. load pattern and configuration of
articles to be sterilised/depyrogenated
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STERILISATION BY RADIATION W R E

8.71 Sterilisation by radiation is used
mainly for the sterilisation of heat
sensitive materials and products.
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Ultraviolet irradiation is not an
acceptable method of sterilisation.
Guidance regarding ionising radiation
sterilisation can be found within Annex
12.
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8.72 Validation procedures should ensure
that the effects of variation in density
of the product and packages are
considered.
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STERILISATION WITH ETHYLENE OXIDE
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8.73 This method should only be used when
no other method is ©practicable.
During process validation, it should be
shown that there is no damaging effect
on the product and that the conditions
and time allowed for degassing result
in the reduction of any residual
ethylene oxide (EQ) 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.

8.74 NANMEMMBEEREMT 5
ENFTARTHY ., FPHEEZHELT
BRXEFEZBLEE DR IEBEFDOHIC
HLRAOLONTWVWEIENHIHMEY
NDHEEZERET LI E. BEMBON
BE. Z2HARRUHKEN., HZIEICSE
KIZEEZRIEFLES,

TG

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:
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i. exposure time.
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vi. IR 3 EHE

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.
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FILTER STERILISATION OF PRODUCTS
WHICH CANNOT BE STERILISED IN
THEIR FINAL CONTAINER

EREFICROoONMFE-RETRHRETELG D
Ha0EBRRE

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 uym that has been appropriately
validated to obtain a sterile filtrate)
and subsequently aseptically filled into
a previously sterilised container. The
selection of the filter used should
ensure that it is compatible with the
product and as described in the
marketing authorization (see
paragraph 8.135).
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8.80 Suitable bioburden reduction prefilters
and/or sterilising grade filters may be
used at multiple points during the
manufacturing process to ensure a low
and controlled bioburden of the liquid
prior to the final sterilising filter. Due
to the potential additional risks of a
sterile filtration process, as compared
with other sterilisation processes, an
additional filtration through a sterile
sterilising grade filter, as close to the
point of fill as possible, should be
considered as part of an overall CCS.
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8.81 The selection of components for the
filtration system and their
interconnection and arrangement
within the filtration system, including

pre-filters, should be based on the
critical quality attributes of the
product, justified and documented.
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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).
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8.82 The filtration
designed to:

system should be

i. allow operation within validated process

connections required between the final
sterilising grade filter and the final
filling of the product;

iv. allow cleaning procedures to

conducted as necessary;
allow sterilisation procedures,

including sterilisation in place, to be
conducted as necessary;

vi. permit in-place integrity testing, of the
0.22 pm final sterilising grade filter,
preferably as a closed system, both
prior to, and following filtration as
necessary. In-place integrity testing
methods should be selected to avoid
any adverse impact on the quality of the

product.

,,,,,,,, parameters;
___Ii. maintain the sterility of the filtrate;
iii. minimize the number of aseptic
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8.83 Sterile filtration of liquids should be
validated in accordance with relevant
Pharmacopeia requirements.
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should be used for bacterial retention
testing of the sterilising grade filter.
Where the product to be filtered is not
suitable for use in bacterial retention

Validation can be grouped by different -Ef; HPAMXEERON)T—23 Y
strengths or variations of a product but SEKYBERPTLESIN., T—XR T —
should be done under worst case X 0)z<1¢'F TTI2C¢E. TDHAITOD
conditions. The rationale for FEHMEBRET. TOXZEENRTINEA
grouping should be justified and D2XEfREThTWVSZ &,
documented.
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testing, a suitable surrogate product
should be justified for use in the test.
The challenge organism used in the
bacterial retention test should be
justified.
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8.85 Filtration parameters that should be
considered and established during
validation should include, but are not

,,,,,,,, limited to:

i. The wetting fluid used for filter integrity

testings

It should be based on the filter

manufacturer’s recommendation or

the fluid to be filtered. The
appropriate integrity test wvalue

____.__specification should be established.

If the system is flushed or integrity

tested in-situ with a fluid other than

the product, appropriate actions are
taken to avoid any deleterious effect

on product quality.

e fluid pre-filtration holding time and |
|__________effect on bioburden,
® filter conditioning, with fluid if
,,,,,,,,,,,, necessary,
® maximum filtration time/total time
| filter is in contact with the fluid,
,,,,,,, ® maximum operating pressure,
_______ ® flowrate,
,,,,,,, ® maximum filtration volume,
_______ ® temperature,
® 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 Ilimited to the
minimum time taken to filter a known
volume of bulk solution and pressure

difference across the filter. Any
significant difference from critical
parameters during manufacturing
should be documented and

investigated.
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8.87 The integrity of the sterilised filter
assembly be verified
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. in depth knowledge and control of the

integrity testing before use (pre-use
post sterilisation integrity test or
PUPSIT), to check for damage and loss
of integrity caused by the filter
preparation prior to use. A sterilising
grade filter that is used to sterilise a
fluid  should be subject to a
non-destructive integrity test post-use
prior to removal of the filter from its
housing. The integrity test process
should be validated and test results
should correlate to the microbial
retention capability of the filter
established 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:

filter sterilisation process to ensure
that the potential for damage to the
filter is minimized,

i. in depth knowledge and control of the

supply chain to include:

packaging of the sterilised filter, to
prevent damage to the filter during
transportation and storage.

the specific product type, including
particle burden and whether there
exists any risk of impact on filter
integrity values, such as the
potential to alter integrity-testing
values and therefore prevent the
detection of a non-integral filter
during a post-use filter integrity test;
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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.
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8.88 The integrity of critical sterile gas and
air vent filters (that are directly linked
to the sterility of the product) should be
verified by testing after use, with the
filter remaining in the filter assembly or
housing.
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8.89 The integrity of non-critical air or gas
vent filters should be confirmed and
recorded at appropriate intervals.
Where gas filters are in place for
extended periods, integrity testing
should be carried out at installation
and prior to replacement. The
maximum duration of use should be
specified and monitored based on risk
(e.g. considering the maximum number
of uses and heat treatment/sterilisation
cycles permitted as applicable).
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8.89

8.90 For gas filtration, unintended
moistening or wetting of the filter or

filter equipment should be avoided.
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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.
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8.91

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
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determine the reason for the primary
filter test failure.

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.
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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.
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8.95 Where campaign manufacture of a
product has been appropriately
justified in the CCS and validated, the

________ filter user should: |

i. assess and document the

associated with the duration of filter
use for the sterile filtration process for

__agivenfluid;,

conduct and document effective
validation and qualification 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;

document the maximum validated
duration of use for the filter and
implement controls to ensure that filters
are not used beyond the validated
maximum duration. Records of these
controls should be maintained;

implement controls to ensure that
filters contaminated with fluid or
cleaning agent residues, or considered
defective in any other way, are removed

from use.
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FORM-FILL-SEAL (FFS)
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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
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manufacture should comply with the
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environmental requirements of

paragraph 8.10 of this Annex.

8.97 Contamination of the packaging films
used in the FFS process should be
minimized by appropriate controls
during component fabrication, supply
and handling. Due to the criticality of
packaging films, procedures should be
implemented to ensure that the films
supplied meet defined specifications
and are of the appropriate quality,
including material thickness and
strength, microbial and particulate
contamination, integrity and artwork,
as relevant. The sampling frequency,
the bioburden and, where applicable,
endotoxin/pyrogen levels of packaging
films and associated components
should be defined and controlled within
the PQS and considered in the CCS.
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8.98 Particular attention should be given to
understanding and assessing the
operation of the equipment, including

set-up, filling, sealing and cutting
processes, so that critical process
parameters are understood, validated,
controlled and monitored

appropriately.
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8.99 Any product contact gases, e.g. those
used to inflate the container or used as
a product overlay, should be
appropriately filtered, as close to the
point of use as possible. The quality
of gases used and the effectiveness of
gas filtration systems should be
verified periodically in accordance with
paragraphs 6.18 and 6.19.
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8.100 The controls identified during
qualification of FFS should be in
alignment with the CCS. Aspects to
be considered include but are not

,,,,,,,, limitedto:

i. determination of the boundaries of the
| criticalzone,

i. environmental control and monitoring,

both of the machine and the

background in which it is placed,

iv. integrity testing of the product filling
lines and filtration systems (as

relevant),
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v. duration of the batch or filling
__...campaign,
vi. control of packaging films, including
any requirements for film

decontamination or sterilisation,

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

viii. machine operation, settings
alarm management (as relevant).
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.101 Critical process parameters for FFS

should be determined during
equipment qualification and should
include, but are not limited to:

. i. settings for uniform package

dimensions and cutting in accordance
with validated parameters;

i. setting, maintenance and monitoring of

validated forming temperatures
(including pre-heating and cooling),
forming times and pressures as
relevant;

iii. setting, maintenance and monitoring of
validated sealing temperatures, sealing
temperature uniformity across the seal,

sealing times and ©pressures as
________ relevant;
iv. environmental and product
temperature;

. batch-specific testing of package seal
strength and uniformity;

settings for correct filling volumes,
______speeds and uniformity;

vii. settings for any additional printing
(batch coding), embossing or
debossing to ensure that unit integrity
is not compromised;

viii. methods and parameters for integrity
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verification, monitoring and recording
of FFS critical process parameters and
equipment operation should be applied
during production.

testing of filled containers (see VINTA—4R (822HZS]®)
paragraph 8.22).
8.102 Appropriate procedures for the [8.102 FFSODEEIRBNTIA—FRUK
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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.
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8.104 Appropriate maintenance procedures
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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.
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BLOW-FILL-SEAL
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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.
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8.106 BFS used for aseptic processing:
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 meet grade A conditions at the
critical zones. The filling environment
should be designed and maintained to
meet grade A conditions for viable and
total particle limits both at rest and
when in operation.

For rotary-type equipment used for
aseptic filling, the parison is generally
closed to the environment once formed,
the filling environment within the
parison should be designed and
maintained to meet grade A conditions
for viable and total particle limits both
at rest and when in operation.

ii. The equipment should be installed in
at least a grade C environment,
provided that grade A/B clothing is
used. The microbiological monitoring
of operators wearing grade A/B clothing
in a grade C area, should be performed
in accordance with risk management

principles, and the limits and
monitoring frequencies applied with
consideration of the activities

performed by these operators.
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8.107 Due to the generation of particles
from polymer extrusion and cutting
during operation, and the restrictive
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size of critical filling zones of BFS
equipment, in operation monitoring of
total particle for BFS equipment is not
expected. However, data 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.

5. BFSERBICODOLWTHEHEOD
BKBMABFEE=_F2V2TIEROELENT
WHEW, L. BEFFTEIRRED
EEREA A EBDICITL— FASHIC
BT EHILELHEBOREICELY
REHT5T— 2N FERETHDZ
&

o

8.108 Viable environmental monitoring of
BFS processes should be risk-based,
and designed in accordance with
section 9 of this Annex. In operation
viable monitoring should be undertaken

for the full duration of critical
processing, including equipment
assembly. For rotary-type BFS
equipment, it is acknowledged that

monitoring of the critical filling zone
may not be possible.
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8.109 The environmental control and
monitoring programme should take into
consideration the moving parts and
complex airflow paths generated by the
BFS process and the effect of the high
heat outputs of the process, (e.g.
through the use of airflow 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.
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8.110 Air or other gases that make contact
with critical surfaces of the container
during extrusion, formation or sealing

of the moulded container should
undergo appropriate filtration. The
quality of gas used and the

effectiveness of gas filtration systems

8110 B EIN-BFHROBMEL. X
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should be verified periodically in &
accordance with paragraphs 6.18 and
6.19.
8.111 Particulate and microbial | 8.111 FMKBEOWMAF - MEMEL % .

contamination of the polymer granulate
should be prevented by appropriate
design, control, and maintenance of
the polymer granulate storage,
sampling and distribution systems.
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8.112 The capability of the extrusion
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system to provide appropriate sterility
assurance for the moulded container
should be understood and validated.
The sampling frequency, the bioburden
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described in the filling procedure, and
included in the APS as relevant (see
paragraphs 9.34, 9.35 and 9.36).

and, where applicable, endotoxin/ IVFFFIYUO/ BB EMELANL
pyrogen levels of the raw polymer N, PASICEOLONED>EEIN.
should be defined and controlled within Ff-. CCSHTEFEEIATWLWSZ &,
the PQS and considered in the CCS.

8.113 Interventions requiring cessation of [8.113 BHRFTER U/ XIFHHL. HEER
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8.114 The controls identified during
qualification of BFS should be in
alignment with the site’s CCS.

Aspects to be considered include but
are not limited to:

i. determination of the boundaries of the
|______critical zone,
i. environmental control and monitoring,

both of the machine and the

background in which it is placed,

iv. integrity testing of the product filling

lines and filtration systems (as

________ relevant),
v. duration of the batch or filling
campaign,

vi. control of polymer granulate, including
distribution systems and critical
extrusion temperatures,
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should be determined
equipment qualification and
include, but are not limited to:

during
should

i. clean-in-place and sterilisation-in-place
of product pipelines and filling needles

________ (mandrels); ]
ii. setting, maintenance and monitoring of
extrusion parameters, including

temperature, speed and extruder throat
settings for parison thickness;

vii. cleaning-in-place and sterilisation-in vii. RTEOEEFRAELRUEERE (BLE
|____-place of equipment as necessary, | [<mt<)
viii. machine operation, settings and viii. BB OBRE. RERVEREE (B
alarm management (as relevant). E9558)
8.115 Critical process parameters for BFS | 8.115 (O EHRMEFMOIEICBF SO E
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iii. setting, maintenance and monitoring of
mould temperatures, including rate of
cooling where necessary for product
stability;

iv. preparation and sterilisation of
ancillary components added to the
,,,,,,,, moulded unit, e.g. bottle caps;
\ environmental control, cleaning,
sterilisation and monitoring of the

critical extrusion,
___areasasrelevant,
batch-specific testing of package
wall-thickness at critical points of the
_..container; .
ii. settings for correct filling volumes,
_____speeds and uniformity;
viii. settings for any additional printing
(batch coding), embossing or
debossing to ensure that unit integrity
|___and guality is not compromised;
ix. methods and parameters for integrity
testing of 100% of all filled containers
,,,,,,,, (see paragraph 8.22);
x. settings for cutters or punches used to
remove waste plastic surrounding filled

units (flash removal).

transfer and filling
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.116 Appropriate procedures for the
verification, monitoring and recording
of BFS critical process parameters and
equipment operation should be applied
during production.
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addition of components to moulded
containers (e.g. addition of caps to
LVP bottles), these components should
be appropriately decontaminated and
added to the process using a clean,
________ controlled process.
. 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.

i. For terminally sterilised products, the
validation of terminal sterilisation

8.117 Operational procedures should [8.117 Y., MERUVHAZEOMEZ LD &£
describe how blowing, forming and SICHHLTERET SN, EEFIEE
sealing issues are detected and ICRHRBLTHELLIE, TEBHEIL
rectified. Rejected units or sealing FENAFEXIAEOMEL. LHME
issues should be recorded and L. REAET S &,
investigated.

8.118 Where the BFS process includes the [ 8.118 BB S h -BH~DE R Y O B 1 (+

(Bl : LVPRIILADF v TOE
1) "BFSIRHICEFEFNDBHAIC
. HZBRYEEUICKREL-LT.
FEHEEODEBEINE-T0ERXREHWNT
LEIRBITMRDZ E,

i BEEREIEBICOVTIZ. YOI
fHZEJL—FAZHETC.EEZEME
NDEEMZHERIDLISICFOHORERF
HDERMERAWNTITIS> L,

REBREZEICEDERICOVNTIE., &
ZERYERBEINE-ERLEOBMD 2




processes should ensure the sterility of
all critical product pathways between
the component and moulded container,
including areas that are not wetted
during sterilisation. ]

Testing procedures should be
established and validated to ensure the
effective sealing of components and

moulded containers.
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8.119 Appropriate maintenance procedures
should be established based on risk,
and include maintenance and
inspection plans for items critical to
unit sealing, integrity and sterility.

8.119 WY HLBRTEEFIEZYURIIZCED
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8.120 The moulds used to form containers
are considered critical equipment and
any changes or modification to moulds
should result in an assessment of
finished product container integrity,
and where the assessment indicates,
should be supported by validation.

8.120 RBAMADLHRIEERHBLEH L
ThTHBY., eRHIZTEXFEBELH
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Any issues identified that indicate a ftL. RFERAEI S &,
potential product quality concern
should be documented and
investigated.
LYOPHILIZATION B G R 18
8.121 Lyophilization is a critical process [8.121 E#HZBEIEEIRBRRXRTY I TH

step and all activities that can affect
the sterility of the product or material
need to be regarded as extensions of
the aseptic processing of the sterilised
product. The lyophilization
equipment and its processes should be
designed to ensure that product or
material sterility is maintained during
lyophilization by preventing microbial
and particle contamination between the
filling of products for Iyophilization,

and completion of lyophilization
process. All control measures in
place should be determined by the
site’s CCS.
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8.122 The sterilisation of the lyophilizer and
associated equipment (e.g. trays, vial
support rings) should be validated and
the holding time between the
sterilisation cycle and use
appropriately challenged during APS
(see paragraph 9.33). The lyophilizer
should be sterilised regularly, based on
system  design. Re-sterilisation
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should be performed following
maintenance or cleaning. Sterilised
lyophilizers and associated equipment
should be protected from
contamination after sterilisation.

DERIZEE., BRENTHOND &, R
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8.123 Lyophilizers and associated product
transfer and loading/unloading areas

should be designed to minimize
operator intervention as far as
possible. The frequency of
lyophilizer sterilisation should be

determined based on the design and
risks related to system contamination
during use. Lyophilizers that are
manually loaded or unloaded with no
barrier technology separation should
be sterilised before each load. For
lyophilizers loaded and unloaded by
automated systems or protected by
closed barrier systems, the frequency
of sterilisation should be justified and
,,,,,,,, documented as part of the CCS." |
This provision enters into force on 25
August 2024.
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8.124 The integrity of the lyophilizer should
be maintained following sterilisation
and during lyophilization. The filter
used to maintain lyophilizer integrity
should be sterilised before each use of
the system and its integrity testing
results should be part of the batch
certification/release. The frequency
of vacuum/leak integrity testing of the
chamber should be documented and
the maximum permitted leakage of air
into the Iyophilizer should be specified
and checked at the start of every cycle.
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8.125 Lyophilization trays should be
checked regularly to ensure that they
are not misshapen or damaged.
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8.126 Points to consider for the design of

loading (and unloading, where the
lyophilized material is still unsealed

and exposed), include but are not
,,,,,,,, limited to:
i The loading pattern within the
lyophilizer should be specified and
___...documented.
ii. The transfer of partially closed

containers to a lyophilizer should be
undertaken under grade A conditions at
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all times and handled in a manner
designed to minimize direct operator
intervention. Technologies such as
conveyor systems or portable transfer
systems (e.g. clean air transfer carts,
portable unidirectional airflow
workstations) should be used to ensure
that the cleanliness of the system used

to transfer the partially closed
containers is maintained.
Alternatively, where supported by

validation, trays closed in grade A and
not reopened whilst in the grade B area

may be wused to protect partially
stoppered vials (e.g. appropriately
| closedboxes).
Airflow patterns should not be

adversely affected by transport devices
and venting of the loading zone.

. Unsealed containers (such as partially

stoppered vials) should be maintained
under grade A conditions and should
normally be separated from operators
by physical barrier technology or any
other appropriate measures.

. Where seating of the stoppers is not

completed prior to opening the
lyophilizer chamber, product removed
from the Iyophilizer should remain
under grade A conditions during
subsequent handling.

Utensils used during loading and
unloading of the lyophilizer (e.g. trays,
bags, placing devices, tweezers)
should be sterile.
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CLOSED SYSTEMS
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8.127 The use of closed systems can

reduce the risk of microbial, particle
and chemical contamination from the
adjacent environment. Closed
systems should always be designed to
reduce the need for manual
manipulations and the associated
risks.
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8.128 It is critical to ensure the sterility of

all product contact surfaces of closed
systems used for aseptic processing.
The design and selection of any closed
system used for aseptic processing
should ensure maintenance of sterility.
Connection of sterile equipment (e.g.

8.128
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AOBEMAOERMZHERART LI LN
EETHD,. ERRFAOAHEIRT
LOBRHARUREREF. BERAHEORTE
BRI I2L0THDI &, BREMW
BBEIJL—FI74LALBEORERE
HESRBE~ADODERRKBOEGKSD
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tubing/pipework) to the sterilised
product pathway after the final
sterilising grade filter should be
designed to be connected aseptically
(e.g. by intrinsic sterile connection
devices).

(Bl : Fa—T /7 EBE) II. EEMIC
EHRINnhdES5ICEKSFTEShT VR L
(- HHAAREFERSIE) .

8.129 Appropriate measures should be in
place to ensure the integrity of
components used in aseptic
connections. The means by which
this is achieved should be determined
and captured in the CCsS.
Appropriate system integrity tests
should be considered when there is a
risk of compromising product sterility.
Supplier assessment should include
the collation of data in relation to
potential failure modes that may lead
to a loss of system sterility.

8.129 BUILEENE >~ TWVWT., ERFES
BITELNIEBERYMOZTEUEINERS
NTWdZ ¢, ThEERTDHIAEN
REIN, CCSHIZRYESHSNT
WdZt, HR0Hx:YBEELS YR
IhHBEEIZIE., BYEIDRTLRE
eMHBRERFTEILE, HBEFDOF
fIclE,. SATLOEEHEODEKIZD
BADZETNDHLIBENTESDRE
HRICEHETEIT—20BEZEHDHC
ko,

8.130 The background environment in
which closed systems are located
should be based on their design and
the processes undertaken. For
aseptic processing and where there are
any risks that system integrity may be
compromised, the system should be
located in grade A. If the system can
be shown to remain integral at every
usage (e.g. via pressure testing and/or
monitoring) then a lower classified
area may 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).

8.130 A R T LMNEZEINAL TS /Y
9SOV FBREBEE. ThoDHRHE
VITHbh2IRBICEDIDCEDTHDZ
L, BERERBEIZDLVTUYRT LRSS
NELLINBIZUVRIEABLIE., Z0D
VATLEITL—FARIZCKRET S C
L, FOVRTLNEBEROERAIZE WL
TEEEZEZHR-L-TWWDHZEE (B : E
NDHBREUL / XEEZA2YVITIZE
Y) RLEBDEZICE., FYVEWVER
DREREFBZEZHEWVWEFEDS, E/RATEINER
BHETOHmMENHNIE. BEICFEE
TEH5IE (410 giZSR) . AEI R
TLMN (fFl: NLOVBEESA VDRSS
EEHORO) BBREIhbdETITIE. £
DEMHICEHBGTERD T (Fl : 8K
BMBIRBIZCEFIL—FCc, EEEBEIC
FJL—FA) G EShizKEA T
S5 XEELLZEFERILERVES (BERA
FEIROBAICEVWTIERE) Oxt
BETBH L,

SINGLE USE SYSTEMS (SUS)

BR#FEARARTL (SUS)

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

8131 SUSKK.,. EFRHGOEETHWLSL
hoEMMTc,. BERATELREORS
ELTHAWLOMNEIDTHS, SUS
X. EROEEMTHI L HNIE.
NG, 2408, Fa—T, ax¥y
AN T, BFEBEARMILRUKRE
ZNHEHOERYMTHETWSE Z LY
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bottles and sensors. Single wuse
systems should be designed to reduce

Hhd., BEFERADRATLIF. BEDOQ
EMRUVFHTONAEEOERS Z

associated with SUS which should be

assessed as part of the CCS. These

risks include but are not limited to:

i. the interaction between the product and
product contact surface (such as
adsorption, or leachables and

___.extractables),
the fragile nature of the system

|___compared with fixed reusable systems, _
the increase in the number and

complexity of manual operations

(including inspection and handling of

the system) and connections made,

v. the performance of the pre- and post-
use integrity testing for sterilising
grade filters (see paragraph 8.87),

vii. the potential for compromising the
system at the point of opening the outer
packaging,

viii. the risk of particle contamination.

the need for manipulations and BEREELHILIICEHEFETNALTINSEC
complexity of manual interventions. &,
8.132 There are some specific risks [8.132 SUSIZTHESISEHEDIRID S b,

CCSO—HM&LTHBIRNE L DN
W<2HhHd, TNBHDYRYIZFL
FTHREEFL LM, ChDIZBES D

,,,,,,,, tocthRer:

i BARcHGEMBEEORMOMBEEHAR
(REXITZHY - #wHEY)

EBEXCHEMATERLSRTLELR
,,,,,,,, LTHRBLOT VI RATLOER

(YATLOBRERUBRHEVNZE®
T FYTORXRRVERGHOHRRUVE

I NOF=IPN
v #yTomEMs 0
V. BEYJ L—F 74 ILARIZDWTHEAR
EUERBEOEEHERBORE (8.87
,,,,,,, wze®
vi. N Rh DY RY

NBEREZHRHBTITIRRTYRAT A
EHRI|BI LSRN

viii. A FHFEEDIRY

8.133 Sterilisation processes for SUS
should be validated and shown to have

N T—h&
B2V R T LR

8133 SUSORBBE LRI,
nt-toctchHv.

sterilisation is critical to the selection
and use of these systems. For sterile
SUS, verification of sterility assurance
should be performed as part of the
supplier qualification and evidence of
sterilisation of each wunit should be
checked on receipt.

no adverse impact on system DPFFLLBEWASA DR FHABEWNT &
performance. BRI NTWBZ &,

8.134 Assessment of suppliers of [8.134 FUVWE T AT L (BREZEL) D
disposable systems including HEEFEOFMIET. TDOLRXT LDE

E-FRHICEETHD, BADSUS
T2V TIEF. BEEMHRIEOBRIEN,. #
KEOERERHEIMO—RELTITHLN
TWbZ &, T Z2ANOBIZED
ZYPMZIOVWTORBOILIELF = v
g3hTWdZ &,

8.135 The adsorption and reactivity of the

8135 A A EMEBLNDEZOIRBERE UKL

profiles of the SUS and any impact on
the quality of the product especially
where the system is made from
polymer-based materials should be
evaluated. An assessment should be

product with product contact surfaces N, IBREHBTTHEHEIATWLSZ
should be evaluated under process &
conditions.

8.136 The extractable and leachable |8.136 S USAHENA—XDODHEBETEL L

TWSEEITEEFIC, HE&ZSUSOMHM
Y - RSEYOLSMBERLESICERZOD
BMEANDA R FEFEBmTBHE,
B EICHE@mET-o-T. Bidon
MHERET—20ERAMZFMT 5
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carried out for each component to
evaluate the applicability of the
extractable profile  data. For

components considered to be at high
risk from leachables, including those
that may absorb processed materials
or those with extended material contact

times, an assessment of leachable
profile studies, including safety
concerns, should be taken into

consideration. If applying simulated
processing conditions, these should
accurately reflect the actual
processing conditions and be based on
a scientific rationale.

., BHYHEDOVRINABNEE R
LbN5ERY (MYUKZSEMHZRE
LBD2ELDOXITEME & OIEAEERN
EWE0Z2&L) IT2VWTIEFH., BHEY
DAMBERRFOFHE (X2 LDORE
SREEHZET) ZEBICANDSZ &,
VEialb—bPEINEBEEFGHEEERT
5LETICIEFE. BREFHEPEBOBRES
HEEHIZRBLTWTAEDHEMNIER
WIZEDICEDTHBHZ &,

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 s
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

8.137 SUSIE. ERISINEHEEEZHTT
BEDHT -T2 ERD K SITE
HehTWad &, ERMERABRON
BEROLEBIXIWEDORED ESL 5
THYBImBEEH (Fl - FiE - BEL
B) CBRESNTLSBEICEK. TOE
EMNLBEERICHTEIEIENDLETH
. THICE, HRAAXEFEERSFE
(MBEHREINA-LORUEHBIZE
HENh-tDDEA) WEFZEXHTT
TEMERODOLEDODBRIEZED HC
Eo

and mechanically sealed) remain
integral under these conditions.
8.138 Acceptance criteria should be |8.138 R RV ZNDIFENDEEEICHI L

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.qg. certificate of
conformance and proof of sterilisation)
should be carried out and documented
prior to use.

T. HRHMEEENSUSICDULNTH
TEh, EEShTWSI¢E, AN
BFICSUSOESEZFzv Y LT,
ABINFHEBICH-THESIA., #
WMEIhBE2BESATWEAILEHER
TEH5IEL, FROATIC. S4B E (4l :
NER—ILE. ERERDOHNE) LR
LVHNFOEBERRE. RUGFHEBEOER
Ex TV, XELT BHZ &,

-

8.139 Critical manual handling operations

of SUS such as assembly and
connections should be subject to
appropriate controls and verified

during APS.

8.139 M TRUEHKEZ. SUSIZTDIVT
DFYHTOEEREEEIZX. BULE
BOoxEEL., APSORBRIZRKRIET 5
Z &,

9 Environmental & process monitoring

BERUIBOE=ZAYLY
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GENERAL 2R EIF
9.1 The site’s environmental and process |[9.1 ZOHEFOIRERVIEDNOE=42 )
monitoring programme forms part of > 7RYd54LE. FOCCSEHKD
the overall CCS and is used to monitor —HERBRTHEELELIC. MEY - W
the controls designed to minimize the RMFBFEODIVRVERNMNMET B LIS
risk of microbial and particle R EN-EEEZE=S2—F5-HHA
contamination. It should be noted Wohd, TOE=ZARYYVYIIVRT LA
that the reliability of each of the NDEEHZR (XEEH. FEERUVAPS)
elements of the monitoring system FHMBMTRATLZODEEHIIREHN
(viable, non-viable and APS) when TH-o-T, BRHICEERBOEELH
taken in isolation is limited and should BLTREELBEWI EIZCBET S C
not be considered individually to be an E,. TRODRERIT. HETRET S
indicator  of  asepsis. When EEIC, FhONEZA—-—LTWVE Y
considered together, the results help ATLOEFF. NUT—23 0 RUE
confirm the reliability of the design, AOEEHZHER TS LITH®ID,
validation and operation of the system
that they are monitoring.
9.2 This programme is typically comprised 9.2 XK7RJ S LT —BMIC., UTOEXR
________ of the following elements: | Tt#A=wd:
i. environmental monitoring - total i RBEE=-42 YV —#HRBMAaFe=E
,,,,,,,, particle;
ii environmental and personnel i. BBERUVANEOE=-RY VY —HEEFH
,,,,,,,, monitoring — viable particle; | ¥
iii. temperature, relative humidity and ii. RE. HdEEZTOMBTEDORY
______other specific characteristics; |
iv. APS (aseptically manufactured product iv. APS (BERBEEEICEFVYERESINT
only). B&HDH)
9.3 The information from these systems (9.3 T EZRYVIDIARATFLINDLE

should be wused 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.

EHRIE. EEBHEO/NY FRIEHT
AAEHTEIZ, EVICIERBREOEDE
HULGFEEAVCREARFAETICALLGN D
LDOTHAE, CRhIIBERAEE & E
BREIROMAICEREINSLN, %
DAY FPOEXREEF, EKRUVI
BOERIZCLE-TERYREZES,

programme should be established and
documented. The purpose of the
environmental monitoring programme,
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.
Effectively detect excursions from
environmental limits triggering
investigation and assessment of risk to

ENVIRONMENTAL AND PROCESS | BERUVIEDODEZ=ZSZY LY
MONITORING
9.4 An environmental monitoring |9.4 BIBE=-4 1) 57005 LAEILS

h, XEltEhTWdI ¢, BEE=
25705 LOBHMITILTOE
sY
i U=V LL—LRUVERESHREDL.
HARURMNEDOEREEICKE>T.BE
UGEZER[RERAEOREZIRELKE TS
CLORIEEFD,
REBREEMNLONANTBEEZDREMICK
MLTC.FERAEZERVESRZEE~DY R
SO WMOIHRKET S,




Risk assessments should be performed in IO LEEEMEREE=-42Y) >y 70O
order to establish this comprehensive oL I5BAERBM. T2V Y
environmental monitoring programme, i.e. NDHE, TE-AVVIFAERUEBEEESHE
sampling locations, frequency  of (Bl - . BE. F SRV XEES
monitoring, monitoring methods and MHEE) LT HEHIC, VR FEMZE
incubation conditions (e.g. time, T2 &,
temperature(s), aerobic and/or anaerobic
__conditions).
These risk assessments should be hom) RYFEMIE. LT O M5 3E
conducted based on detailed knowledge CEOVWTERTSHIE, IEETODAVT
of; the process inputs and final product, vy FrRURERHLGHRSZ., TORE. &K,
the facility, equipment, the criticality of BHEDIRBRURTYINDEEZEE BET
specific processes and steps, the X BEHOE=-R2Y) VI T—42, 8
operations involved, routine monitoring BKEFHBOBRICHELONEZEZ=ZR2YLVIT
data, monitoring data obtained during — 2  RUREMLGDBE SN 5 BB
qualification and knowledge of typical EYRIZCODOVTORBE,
microbial flora isolated from the
o environment.
The risk assessment should include the TOVRIVFMCF. . EEGRE=ZZ2UYT
determination of critical monitoring B .5 IRENEBORICHMEYNEFEET
locations, those locations where the Bl LTHRRE~A~DA N FEHL
presence of microorganisms during BB (B JL—FADERRERSE.
processing may have an impact upon RV L—FARBLEEEREHET DS L
product quality, (e.g. grade A, aseptic —FBRE) ODREZEHDHI L, ZRMR
processing areas and the grade B areas EEREABRE. TOMMHOERORITLE
that directly interface with the grade A FATWE I E, Chod!) X7 FFMMIE.
area). Consideration  of  other TOEEFROREE=424U>ST0I3
information such as air visualisation LOBENHZHERITLAI-OH. . TEHMICKRE
studies should also be included. These ShTWBZEFDE=ZAYGTOY
risk assessments should be reviewed SLIE. ZOHEFOIERAPHTEUCCS
regularly in order to confirm the DEKXRPLGRREIZEVWT. . BEFEENDEED
effectiveness of the site’s environmental THHZ L,
monitoring programme. The monitoring
programme should be considered in the
overall context of the trend analysis and
the CCS for the site.

9.5 Routine monitoring of cleanrooms, |9.5 V) —Y)L—L, FHEELKLEZHBREULA

clean air equipment and personnel BIZODWTEBEBODE=ZZ ) VT M,
should be performed in operation THROEEEMRE2 T (ZEDWBDER
throughout all critical stages of ZEL) ICE-THEEXRHRICTHLATYL
processing, including equipment 5 ¢,

set-up.

9.6 Other characteristics, such as 9.6 BEERUVUEXNEESE. ZOMhOEFMHEAM.
temperature and relative humidity, QA IRELE  ANEBEOERZBHEIZCE
should be controlled within ranges that SEBERICEEIATWLWT., TEDFE
align with product/processing/ FERE (fl: JL—FAXIEB) A
personnel requirements and support WREEEINTWAZILEEENMNIT S Z
maintenance of defined cleanliness Eo

standards (e.g. grade A or B).

9.7 The monitoring of grade A should (9.7 Y L—FAIZCDWTOE=ZAZY VY
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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

. EEEEORICERBZEEZFELR
FhTWBH I LEEHTLHIELEDTH D
e, BEERERE. BHR. ZRERU
BMEADFELDIVRINRELEELL LS
BHRT. T4V ETS52&, £
AT EFRDOZETEI UIC R AKFEER
EBEORZTRUVEBEIF. ZHEMHELARS

of monitoring locations and the nhTWT, BDOEERENLEETE
orientation and positioning of sampling B3T—AEZ[/H5DITHUBLIDNDTH D
devices should be justified and P

appropriate to obtain reliable data from

the critical zones.

9.8 Sampling methods should not pose a |9.8 RAFEWMAZEN. WEEEIZFZD Y
risk of  contamination to the AP ZFH6LTIEAELHEL,
manufacturing operations.

9.9 Appropriate alert levels and action |[9.9 A B FRULHMAFEDNDE=42") >

limits should be set for the results of
viable and total particle monitoring.
The maximum total particle action
limits are described in Table 5 and the
maximum viable particle action limits
are described in Table 6. However,
more stringent action limits may be
applied based on data trending, the
nature of the process or as determined
within the CCS. Both viable and total

particle alert levels should be
established based on results of
cleanroom qualification tests and
periodically reviewed based on

ongoing trend data.

TOHERICHLT., BULEHREEME
RBRUBREBEREEAZTEINALTWLS I
. MHBHMFEOLEREMBED LR I
RS5ICEHEIAhTWS, T, £FH
FOMBREEBEBNDLBIEIRGICEH S
hTWwd, . T—2ERSH. %
NDIFENOHEE. XIICCSHTRES
hfzCEIZEDWT., " BEBEBLELE
BEENBEAINT LI, £FEHNF LR
MHMFEOWMAOEREEMBMN. 7V
—VLL—LOBEREFMHABROBERIC
EOUVWTHIIA, BOoEHEMNLER
PHT—RICEDVTEHHIZCBES
nTWwasZ &,

9.10 Alert levels for grade A (total particle
only) grade B, grade C and grade D
should be set such that adverse trends
(e.g. a numbers of events or individual
events that indicate a deterioration of
environmental control) are detected
and addressed.

910 Y L—FA (BHHEFEDOH) . T L
—FB. YyL—FCRUYL—FD®
ZHREEMBIX. FFELLAHBWVER (F :
REETHEODETZRI —EHOEZRX
FEMDODER) PEMSNLBEODFR S
nNd&51IC. BEESA TS Z &,

9.11 Monitoring procedures should define
the approach to trending. Trends
should include, but are not limited to:

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

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

9.1 EZA YV FIEICIEK. ERLSH~AD
NI EHRET DI, ERDMTICIE.
UTZE&EHHI ¢ (L. Tl

,,,,,,,, RE=NDZLOTEAZL) -

i. WEREBEXIE
E o siEX

MEREEIASDEREMEANATEHAN
CELANNETC . HBLERRZAY
2EENNHBELD (Fl - GtEESHIEF
HLTRTEEORTEICELDIESR
D nfE)




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

that may indicate a loss of control,
deterioration in cleanliness or
organisms that may be difficult to
control such as spore-forming

microorganisms and moulds.

MEMEORERUVHILE T IZHEM
EYMOBBICETSIEL, HHOREK.
FRPEDOETZTRIEEALDHAMAE
MOBEBE . XFFREEERVIES
DHBMI LI ELNRELTEETENLDH D
MEMIZE., HIZTEEZHLS 2 &,

9.12 The monitoring of grade C and D
cleanrooms in operation should be
performed based on data collected
during qualification and routine data to
allow effective trend analysis. The
requirements of alert levels and action
limits will depend on the nature of the
operations carried out. Action limits
may be more stringent than those listed
in Table 5 and Table 6.

912 Y L—FCRUD®DY J—2)L—L
ITOVWTOHEEFDODE=F2 U VITIX.
BEMETF@OBIZRESINIZT—2 R
VEERBROT—ARICEDODNWTIT- T,
SDRMBERSITATETDIELS12T S
Cé, EREEBERUVLEREBEIZD
WTOHOERKEBEIE. ThhdEFOMH
BICKYER->TK%, LEREMEIL.
ZS5RUKRGICEHITONIEELY £
BICEYEFED,

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.

913 WEMREMEZEBLTWLWD LEED., R
ARARAE. B8 (ZTO0E=42Y VT
MhoHEFTTOBMICEESIRE=NY F
FEL) NOEBEMBAONT M R
VUREHE - FPHEEDERZETIEZ.
EEFIBIZCHET AL, ZEHAEME
FHBBLTWSEZD, FMEU T+
R—7y JZ®HEFBEICRELT. %
NOSICIREOELRLSETZEET 5 1=
HDRAERV/ XIFB2EHE - TIHHE
BEOBRGEZEZEDHD D &,

ENVIRONMENTAL MONITORING - TOTAL
PARTICLE

REE=42UVT — #

WA FE

9.14 A total particle monitoring program
should be established to obtain data
for assessing potential contamination
risks and to ensure the maintenance of
the environment for sterile operations
in a qualified state.

914 BEMLBBFEIVRVEZFHmTL5-H0D
T—ANTBONDILSICHRBAFED
E-AYVUTEHILT, BEEEEXOD
RE A ERUEF@mIAKBIZHEE
BIhTWSZEZHERI B L,

9.15 The limits for environmental
monitoring of airborne particle
concentration for each graded area are

given in Table 5.

915 JL—FBOZFEMAUFEREDORIE
EZR2VUITDOREEZ. R5IZFT,
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Table 5: Maximum permitted total particle concentration for monitoring.

Maximum limits for total particle | Maximum limits for total particle
Grade 2 0.5 yum/m?3 25 um/m?3
at rest in operation at rest in operation
A 3 520 3 520 29 29
3 520 352 000 29 2 930
C 352 000 3 520 000 2 930 29 300
D 3 520 000 Not 29 300 Not
predetermined (@) predetermined (@)

(@) 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.

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).

Note 2: The occasional indication of macro particle counts, especially 2 5 pm, 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.

K5 EZAYVITORBHMFEDHRLR
FL— g MM FED LR MM FED LR
0.5 um/m3 Ll £ 5 um/m3 Ll £

K 1E B uEIs K 1E B uEIs
A 3520 3520 29 29
B 3 520 352 000 29 2 9300
C 352 000 3 520 000 2 930 29 300
D 3 520 000 FHRDHT @ 29 300 FHRD T ()

@ JL—FKDIZDWTIE. UEREHBEBIXIFTHEDHONALTLWEWL, URIVFEBEUVEE R
DTF—RICHEIWT, BEEENEFEBHOREREBEZHITLILE (BT HESE) &

FEMERE] KEBIZCODLWTRHPICTRINATLLIMUFREMBERI. FEXDOETRIC
BARKET, ERMEFEORICEDoONE-EERO V) -7y 71 8 (A4
FUREELT 200 KM) ZBE-ZBICEREINDIIOTHLSII L (4298 %25

JL—FAHRIZEVWTIYV0HF (FIT5umlUEtD3D) FHIABIFERRIN

2BEF. ERMLBE/ AR, £ BA—BLEZBESFICLIRFHTHLILEE
ATEW, EL,. BLRALTEHGELEXEBANLBHENDH D EEITIE, F
EZEROAERETRBLTVSIELELNHYBLIDOTRAET S L. TS5 LEERIE.
ERNELREBRO TNV BOXTLOVNHPFES. ZBEFESGERTLTWLSE S
TnHAHY . XEIEBOBEDERRRVEEHFOEXOEROHBELEBTZEZH T S
CEITEB YRS,
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9.16 For grade A, particle monitoring
should be wundertaken for the full
duration of critical processing,

including equipment assembly.

916 Y L—FAIZDWWTIZ. EEEHE (&
BOHBEITZEL) OBIEFET - &,
MHFOE=Z_ARYVDINLGLEINAS
&,

9.17 The grade A area should be monitored
continuously (for particles 20.5 and =5
pgm) and with a suitable sample flow
rate (at least 28 litres (1ft3) per minute)
so that all interventions, transient
events and any system deterioration is

captured. The system should
frequently correlate each individual
sample result with alert levels and

action limits at such a frequency that
any potential excursion can be
identified and responded to in a timely
manner. Alarms should be triggered
if alert levels are exceeded.
Procedures should define the actions

917 JL—FARHEHIEFE., (0.5umUERV
S5umUEDOMMAFICONT) EHKEMY
. BoBEUGHEARE (ML
w28 wvA— (1 ft8%)) TE=
A—LT. ETONAEE., —BHED
ERZRRUVATLETHIHAHEIEINDS &
S5IT52¢, TODVRTLIFR, &
AMBAEOHERIZODWVNT., BEMEGNL
BEZRELTCEBICRIET S EMNT
TEHLOLBEET. EREEBERUVL
EREBEBEOHEHBZHEIZRTLODOT
HHZ L, EHREEEZEBLTWLSD
EEFICIEE. ERHAEREELINDI L, B
MOWMEME=F2YIDBRFAZEDH
T. ZBRICHBLTEEIRTLEN,

to be taken in response to alarms FEICESOLNAhTWE I &,
including the consideration of
additional microbial monitoring.
9.18 It is recommended that a similar |9.18 RARMOBEEILIFE S LB SN, J L

system be used for the grade B area
although the sample frequency may be
decreased. The grade B area should
be monitored at such a frequency and
with suitable sample size that the
programme captures any increase in
levels of contamination and system
deterioration. If alert levels are
exceeded, alarms should be triggered.
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9.19 The selection of the monitoring system
should take into account any risk
presented by the materials used in the
manufacturing operation (e.g. those
involving live organisms, powdery
products or radiopharmaceuticals) that
may give rise to biological, chemical or
radiation hazards.
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9.20 In the case where contaminants are
present due to the processes involved
and would potentially damage the
particle counter or present a hazard
(e.g. live organisms, powdery products
and radiation hazards), the frequency
and strategy employed should be such
as to assure the environmental
classification both prior to and post
exposure to the risk. An increase in
viable particle monitoring should be

9.20 IR DHLIIRRDI-HFEENFEL.
MM FHABEETERET SIS TALH
5. XIFBE (fl - £EETTVWEIHED.
MREIRUVEHBROREET) 2375
THEBIZTEWVTEH.,. TOVRXRYVICES
NJAEIEEODAATREEZER S ITZ R
I EES5SLHEERVR NI TN
BATIhEAZE, TOIROBENL
E-ANVUITEHRTEELSIC. EF
AFOE=ZAFAYOITHEBEOTILER
H¥HsZ L. MAT, YTalb—F+&

&3




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 the
CCs.

in
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9.21 The size of monitoring samples taken
using automated systems will usually
be a function of the sampling rate of
the system used. It is not necessary
for the sample volume to be the same
as that used for formal classification of
cleanrooms and clean air equipment.
Monitoring sample volumes should be
justified.
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ENVIRONMENTAL AND PERSONNEL
MONITORING - VIABLE PARTICLE

RERVABDOEZS YV —SEHNF

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.
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9.23 Viable particle monitoring should also
be performed within the cleanrooms
when normal manufacturing operations
are not occurring (e.q. post
disinfection, prior to start of
manufacturing, on completion of the
batch and after a shutdown period),
and in associated rooms that have not
been used, in order to detect potential
incidents of contamination which may

affect the controls within the
cleanrooms. In case of an incident,
additional sample locations may be
used as a verification of the

effectiveness of a corrective action
(e.g. cleaning and disinfection).
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9.24 Continuous viable air monitoring in
grade A (e.g. air sampling or settle

9.24 EELANE (e (BERFEZE) O
HITRUVEEIEZET) AfTbhbh
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plates) should be undertaken for the
full duration of critical processing,
including equipment (aseptic set-up)
assembly and critical processing. A
similar approach should be considered
for grade B cleanrooms based on the
risk of impact on the aseptic
processing. The monitoring should
be performed in such a way that all
interventions, transient events and any
system deterioration would be captured
and any risk caused by interventions of
the monitoring operations is avoided.
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9.25 A risk assessment should evaluate the
locations, type and frequency of
personnel monitoring based on the
activities performed and the proximity
to critical zones. Monitoring should
include sampling of personnel at
periodic intervals during the process.
Sampling of personnel should be
performed in such a way that it will not
compromise the process. Particular
consideration should be given to
monitoring personnel following
involvement in critical interventions (at
a minimum gloves, but may require
monitoring of areas of gown as
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.

9.25
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9.26 Microbial monitoring of personnel in
the grade A and grade B areas should
be performed. Where operations are
manual in nature (e.g. aseptic
compounding or filling), the increased
risk should lead to enhanced emphasis
placed on microbial monitoring of
gowns and justified within the CCS.

9.26
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9.27 Where monitoring is routinely
performed by manufacturing personnel,
this should be subject to regular
oversight by the quality unit (refer also
to paragraph 8.19).

9.27
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9.28 The adoption of suitable alternative
monitoring systems such as rapid
methods should be considered by
manufacturers in order to expedite the

detection of microbiological
contamination issues and to reduce the
risk to product. These rapid and
automated microbial monitoring
methods may be adopted after
validation has demonstrated their
equivalency or superiority to the

established methods.
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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.
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9.30 Action Ilimits for viable particle
contamination are shown in Table 6.

9.30 AEMFHFRXNDULEREMEZ. R6IC
H_t—a—o

Table 6: Maximum action limits for viable particle contamination

| int,
] Settle plates Contact plates G. ove p_rmt
Air sample . . Including 5 fingers on
Grade CEU/m? (diam. 90 mm) | (diam. 55mm), both hands
FU/4 h (a) F | (b)
CFU/ ours CFU/plate CFU/glove
A No growth(e)
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

should be based on QRM.

and grade B areas.

Note 1: It should be noted that the types o
are examples and other methods
providing information across the

lyophilizer loading).

(@) - 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

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

(®) Contact plate limits apply to equipment, room and gown surfaces within the grade A
Routine gown monitoring is not normally required for grade C
and D areas, depending on their function.

(©) It should be noted that for grade A, any growth should result in an investigation.

f monitoring methods listed in the table above
can be used provided they meet the intent of
whole of the critical process where product

may be contaminated (e.g. aseptic line set-up, aseptic processing, filling and




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

X6 LBFHNFHFRONLEREMEDN LR

EZETHE FEMFER T mis
g U FEERRK FRARITL— b FRARAITL—F (ﬁ%5%£§t)
—F CFU./m? (E#& 90 mm) (E#& 55mm) , CFU.,F&
CFU/48BB@® | CFU/JFL— KO
A B G LO
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
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9.31 Microorganisms detected in the grade |9.31 Y L— FARUY L —FBOREA
A and grade B areas should be TRESIA-MEYME., BLANILET
identified to species level and the BEIT A&, -, BEamE (H&
potential impact of such 5Ny TFE) RUEEBIL-KES
microorganisms on product quality (for KAD, BZHEDVOEBEEMG A VN
each batch implicated) and overall V9 hEFM@mTESE, YL—FCRU
state of control should be evaluated. DORBH (HlZE. LEREIMEXIE
Consideration should also be given to ZHREALEBEEALIER) THRHES
the identification of microorganisms NEBEYVMORE. XIFEEBEDOEX.
detected in grade C and D areas (for BFHEEODERETE2RIELTNLDHSHXIE
example where action limits or alert FHEEBRBRUVADEZORHMET S &
levels are exceeded) or following the NRETHLIETNDHLIBEYMDOH
isolation of organisms that may BMOBORTEIZDVWTH, +94LEE



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.

THRELT., ThoXE 08 EMGHY
EMBEICOVTORFTOEREZHRET
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ASEPTIC PROCESS SIMULATION (APS)

-~

EEEBEOELERCIaL—Y3a3y (AP

(ALSO KNOWN AS MEDIA FILL) S) (EHFEEBELLELD)
9.32 Periodic  verification of the |9.32 EEREEICHLIATWEIEEDAED

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.q.
aseptically produced semi-solids,
powders, solid materials,
microspheres, liposomes and other

formulations where product is cooled or

heated or Iyophilized), alternative
procedures that represent the
operations as closely as possible
should be developed. Where

surrogate materials, such as buffers,
are used in parts of the APS, the
surrogate material should not inhibit
the growth of any potential
contamination.
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9.33 The APS should imitate as closely as
possible the routine aseptic
manufacturing process and include all
the critical manufacturing steps,
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,,,,,,,, specifically:
i. The APS should assess all aseptic
operations performed subsequent to

the sterilisation and decontamination

cycles of materials utilised in the
process to the point where the
|____container is sealed.
ii. For non-filterable formulations, any
additional aseptic steps should be
.assessed. .
i 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.

iv. Processes requiring the addition of
sterile powders should wuse an
acceptable surrogate material in the

same containers as those used in the
,,,,,,,, process under evaluation.
. Separate simulations of individual unit
operations (e.g. processes involving
drying, blending, milling and
subdivision of a sterile powder) should
be avoided. Any use of 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. .
i. The process simulation procedure for
lyophilized products should represent
the entire aseptic processing chain
including filling, transport, loading, a
representative duration of the chamber

dwell, unloading and sealing under
specified, documented and justified
conditions representing worst case

operating parameters.

vii. The lyophilization process simulation

should mimic all aspects of the
process, except those that may affect
the viability or recovery of

contaminants. For instance, boiling-
over or actual freezing of the solution
should be avoided. Factors to consider
in determining APS design include,
where applicable:

the use of air to break vacuum
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® replicating the maximum interval
between sterilisation of the
|______lyophilizer and its use,
® replicating the maximum period of
time between filtration and
|______lyophilization, and
® 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.
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9.34 The APS should take into account
various aseptic manipulations and
interventions known to occur during
normal production as well as
worst-case situations, and take into

________ account the following:

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.

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

product sterility.
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9.35 APS should not be used to justify

9.35 APSIE. AWM ELRLFLIURI %=1 1=

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. Determining the representative sizes of
container/closure combinations to be
used for validation. Bracketing or
matrix approach may be considered for
validation of the same container/
closure configuration for different
products where process equivalence is

______scientifically justified.

iii. Maximum permitted holding times for
sterile product and equipment exposed

practices that pose unnecessary LIEBITZEZERLETSEHITHE- TIIE
contamination risks. A=Y Al A

9.36 In developing the APS plan, |9.36 APSHHEZ%TEI HICHL>T. U
consideration should be given to the TIZOoWTHRENGEINEZ &
following:
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during the aseptic process.




iv. The volume filled per container, which
should be sufficient to ensure that the
media contacts all equipment and
component surfaces that may directly
contaminate the sterile product. The
volume used should provide sufficient
headspace to support potential
microbial growth and ensure that
turbidity can be detected during

______inspection.
. The requirement for substitution of any
inert gas used in the routine aseptic
manufacturing process by air unless
anaerobic simulation is intended. In
these situations, inclusion of
occasional anaerobic simulations as
part of the overall validation strategy
should be considered (see paragraph
| 9.33pointii).
i. The selected nutrient media should be
capable of growing a designated group
of reference microorganisms as
described the relevant
pharmacopeia and suitably
________ representative local isolates.
vii. The method of detection of microbial

contamination should be scientifically

justified to ensure that contamination is
________ reliably detected.
viii. The process simulation should be of

sufficient duration to challenge the

process, the operators that perform

interventions, shift changes and the

capability of the processing

environment to provide appropriate

conditions for the manufacture of a

__.sterile product.

Where the manufacturer operates

different or extended shifts, the APS

should be designed to capture factors

by

specific to those shifts that are
assessed to pose a risk to product
sterility, for example the maximum

duration for which an operator may be
,,,,,,,, present in the cleanroom. |

Simulating normal aseptic
manufacturing interruptions where the
process is idle (e.g. shift changeovers,
recharging dispensing vessels,

introduction of additional equipment).
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monitoring is conducted as required for
routine production, and throughout the

entire duration of the process
______simulation.
Xii Where campaign manufacturing

occurs, such as in the use of Barrier
Technologies or manufacture of sterile
active substances, consideration
should be given to designing and
performing the process simulation so
that it simulates the risks associated
with both the beginning and the end of
the campaign and demonstrating that
the campaign duration does not pose

. anyrsk.
xiii. The performance of "end of
production or campaign APS" may be
used as additional assurance or

investigative purposes; however, their
use should be justified in the CCS and
should not replace routine APS. If
used, it should be demonstrated that
any residual product does not
negatively impact the recovery of any
potential microbial contamination.
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9.37 For sterile active substances, batch
size should be large enough to
represent routine operation, simulate
intervention operation at the worst
case, and cover all surfaces that may

come into contact with the sterile
product. In addition, all the simulated
materials (surrogates or growth
medium) should be subjected to

microbial evaluation. The simulation
materials should be sufficient to satisfy
the evaluation of the process being
simulated and should not compromise
the recovery of micro-organisms.
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9.38 APS should be performed as part of
the initial validation, with at least three
consecutive satisfactory simulation
tests that cover all working shifts that
the aseptic process may occur in, and

after any significant modification to
operational practices, facilities,
services or equipment which are

assessed to have an impact on the
sterility assurance of the product (e.g.
modification to the HVAC system,

equipment, changes to process,
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number of shifts and numbers of
personnel, major facility shut down).
Normally, APS (periodic revalidation)
should be repeated twice a year
(approximately every six months) for
each aseptic process, each filling line
and each shift. Each operator should
participate in at least one successful
APS annually. Consideration should
be given to performing an APS after the
last batch prior to shut down, before
long periods of inactivity or before
decommissioning or relocation of a
line.
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9.39 Where manual operation (e.g. aseptic
compounding or filling) occurs, each
type of container, container closure
and equipment train should be initially
validated with each operator
participating in at least 3 consecutive
successful APS and revalidated with
one APS approximately every 6 months
for each operator. The APS batch
size should mimic that used in the
routine aseptic manufacturing process.

9.39 FETHOMEX (fl : MEBRMHEZEXIZCED

FHEERITIBARFTEMEE) NEL D
BEICE. BFE. BRERRUV—ED
HiEOoBEEIZ. ThthdbHGL
SHEHEHK L TCHBELZWVWEREGL>IZA
PSIZSEMLTWSEEET., EAB
2Ny F—FrL, BOEEEFHICOW
THHh6syABIC1TEINODAPSTEHN
J)F—+r$T B¢, APSONYFH
A1 X, BEEHOEREEIRICE L
THAHWLATWEH A XEBELEZED
THHI &,

9.40 The number of units processed (filled)
for APS should be sufficient to
effectively simulate all activities that
are representative of the aseptic
manufacturing process. Justification
for the number of units to be filled
should be clearly captured in the CCS.
Typically, a minimum of 5000 to 10000
units are filled. For small batches (e.g.
those under 5000 units), the number of
containers for APS should at least
equal the size of the production batch.
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9.41 Filled APS units should be agitated,
swirled or inverted before incubation to
ensure contact of the media with all
interior surfaces in the container. All
integral units from the APS should be
incubated and evaluated, including
units with cosmetic defects or those
which  have gone through non-
destructive in-process control checks.
If units are discarded during the
process simulation and not incubated,
these should be comparable with units
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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.
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9.42 Where processes include materials

that contact the product contact
surfaces but are then discarded (e.g.
product flushes), the discarded
material should be simulated with
nutrient media and be incubated as
part of the APS, unless it can be clearly
demonstrated that this waste process
would not impact the sterility of the
product.
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9.43 Filled APS units should be incubated

in a clear container to ensure visual
detection of microbial growth. Where
the product container is not clear (e.g.
amber glass, opaque plastic), clear
containers of identical configuration
may be substituted to aid in the
detection of contamination. When a
clear container of identical
configuration cannot be substituted, a
suitable method for the detection of
microbial growth should be developed
and validated. Microorganisms
isolated from contaminated units
should be identified to the species
level when practical, to assist in the
determination of the likely source of
the contaminant.
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9.44 Filled APS units should be incubated

without unnecessary delay to achieve
the best possible recovery of potential
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contamination. The selection of the
incubation conditions and duration
should be scientifically justified and
validated to provide an appropriate
level of sensitivity of detection of
microbial contamination.
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| 9.45 On completion of incubation: |
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.
Samples of the filled units should
undergo positive control by inoculation
with a suitable range of reference
organisms and suitably representative

local isolates.
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9.46 The target should be zero growth.
Any contaminated unit should result in
a failed APS and the following actions
should be taken:
. an investigation to determine the most
,,,,,,,, probable root cause(s); |
i. determination and implementation of
|______appropriate corrective measures;
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;
a prompt 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. all products that have been

manufactured on a line subsequent to a
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quarantined until a successful
resolution of the process simulation
failure has occurred;

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;

ii. production should resume only after
completion of successful revalidation.
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9.47 AIll 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.
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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.
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9.49 An aseptic process should be subject
to a repeat of the initial validation

the specific aseptic process has not
been in operation for an extended
period of time; or

there is a change to the process,
equipment, procedures or environment
that has the potential to affect the
aseptic process or an addition of new
product containers or container-closure
combinations.
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10 Quality Control (QC)

10 MEEHE (QC)

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
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of microbiologically linked events to
the safety of the sterile product.

10.2 Specifications for raw materials,
components and products should
include requirements for microbial,
particulate and endotoxin/pyrogen
limits when the need for this has been
indicated by monitoring and/or by the
CCs.
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10.3 The bioburden assay should be
performed on each batch for both
aseptically filled product and terminally
sterilised products and the results
considered as part of the final batch
review. There should be defined
limits for bioburden immediately before
the final sterilising grade filter or the
terminal sterilisation process, which
are related to the efficiency of the
method to be used. Samples should
be taken to be representative of the
worst case scenario (e.g. at the end of
hold time). Where overkill
sterilisation parameters are set for
terminally sterilised products,
bioburden should be monitored at
suitable scheduled intervals.
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10.4 For products authorised for parametric
release, a supporting pre-sterilisation
bioburden monitoring programme for
the filled product prior to initiating the
sterilisation cycle should be developed
and the bioburden assay should be
performed for each batch. The
sampling locations of filled units before
sterilisation should be based on a

worst case scenario and be
representative of the batch. Any
organisms found during bioburden

testing should be identified and their
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Where appropriate, the level of

endotoxin/pyrogen should be

monitored.

10.5 The sterility test applied to the |10.5 RRVUFZICEFRAINIEFARRIL. &
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sterility is assured. It cannot be used
to assure sterility of a product that
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does not meet its design, procedural or

validation parameters. The test
should be validated for the product
concerned.
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10.6 The sterility test should be performed
under aseptic conditions. Samples
taken for sterility testing should be
representative of the whole of the
batch but should in particular include
samples taken from parts of the batch
considered to be most at risk of

,,,,,,,, contamination, for example:

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.

For products which have been heat

sterilised in their final containers,

samples taken should be representative
of the worst case locations (e.g. the
potentially coolest or slowest to heat

,,,,,,,, partof each load).

products which have

lyophilized, samples taken
| different lyophilization loads. |

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.

from
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10.7 For some products it may not be
possible to obtain 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
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the test method or the reliability of the
sample.

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.

109 B S RBAOEMIE. BEITIERA
ICfE->-T. FAHAMCKRETEABRN S
hTwWwdlé,. REE=A2AUVIRAR
VAPSHOEMIZ, BEMICRY M
NRINTWLWLIFEDREEEZ AL
T. Bo#EYICE2AKRZEZRBET IHMT S
MEZEOT. FAMICEETEREOR
BAIShTWSZE, O REEHE
HEBREIBEE. ThEFERITLSIELNITS
CéENABERIALHABRXIIEBE
BICKHEHMOHBRICKNT B2,
FORYMETRIE,. BDOFDE A
CHEWVWTIEH. EMRVETOEFHINR
TIELGLABRFTETAhTWLWSZ &,

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

10,10 /o HT S E=zZREBIZTOWVWTERS
NEBREE-ZA42Y I T—424RUVER
T2 MN. BREONY FRIEH
HAGHEND—HZRELTEBEIATL
5. BEE=- 42UV LDT—
ANRMERZNANTWVWEIXEIRESNE
REE#E8BLTWVWSZELNHBALT
LTICLDHIRNEHEZREBLEZ. FIB
EFARAEIATVWSZE, BEDHEN
BEOWERIZODVWTIF., E0HRATE
BET—A4”Rio-TWLWLRWI ERADY B
5., F5LEBAIZBVWTIE. AT
EEEET—20OBEZEESHEICE
HBHE2I L, HFREROHEXEE. A

available data. Manufacturers of RARBZZHWVWSH I LERBHT HC
these products should consider the use &
of rapid/alternative methods.

10.11 Where rapid and automated microbial | 10.11 B &t s h =-MAEM R EHER E N —

methods are used for general
manufacturing purposes, these
methods should be validated for the
product(s) or processes concerned.

U LTHEEMTRALWLONEEEIC
. T0FEEF. BETLIHAEBICX
FIRBIZANUT—FENELDTH
é:to

Glossary FREMRS

Airlock - An enclosed space with| T 70 vy4Y — A8 —0Ovy I FEF70
interlocked doors, constructed to maintain | H 2B Eh-ZER T, BET H5E (—RIZ.
air pressure control between adjoining | ERHA3ER[REFEEENELDZID) BOKR
rooms (generally with different air | EHHZRBFTES3L5BEShz3D, T

cleanliness standards). The intent of an
airlock is to preclude ingress of particle
matter and microorganism contamination
from a lesser controlled area.

TAYyIOBEHE, FYEVWEELNG S
PRENMNOCHMHMFYVWERTIHMEDDOFTEN
AYVREDZEHBSZETH S,

Action limit An established relevant

iE R EE

- BULGLRERE (. MEYD
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measure (e.g. microbial, or airborne
particle limits) that, when exceeded, should

RFFBEHMFOREME) THY ., BBL
fEEICR, BULGRERAERVEZRER

trigger appropriate investigation and |[AEICE SV ERERE NMABEILEZIRE
corrective action based on the | £ D,

investigation.

Alert level — An established relevant | Z2HRE % - EFOEEEFHRUONY T
measure (e.g. microbial, or airborne |— FEINFKEMSGHANTWIAEEDER
particle levels) giving early warning of | ZH R I H2FUHKRTEHEE (Hl : B&E
potential drift from normal operating | M XIEFEMBMFOLANIL) THY . & 7T

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

LEREREBEORNMLELGSLIEDODTEHLZ L
N, BLEEREERVIAO0—7 v THEHA
ShBEMEBMEICHLITZZELEIZHED D
D, ZHAEFET., EEHFOBRMEITMT
NDIERMT—FICEIVTRESIN., THPHW
ICREINhD., B%EHRELEMBE. sFFL
KGVWER. MEDEEEZEZ =B O

be based on a number of parameters | NERUVBYRLERZZNDZ L D/INS A
including adverse trends, individual | —%ICED2&%HB %,

excursions above a set limit and repeat

events.

Aseptic preparation/processing - The |EREREFEZICKLSHFE "TEEE - M4E
handling of sterile product, containers |#). TV F XD " HBUEME R VM

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.

FTHEREINRSIENALGULELSITESRH#
B, EMHRERVAELNHEH A TWHWLEE
BRRICEVWTEREA. ER/RUV/XEH
wEMYHZS Z &

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.

EFRET DRV IalL—Ya3y (AP

S) - BERNSETIRDRENERIAET 5 H%
IBEAKODYIaL—YarvThyY. #&E
DEEMZRIIETSILD, BERHROHEI(C
HHEILIETCHOREREEE (Fl : BEICKLC
T. ®"BMIT., AE. FHRRE. ERL
BEUVBEHHFAEDNDIRE) 28T,

Asepsis — A state of control attained by
using an aseptic work area and performing
activities in a manner that precludes

BRERKE - RFEAEXREZFE>T.BEL
FREEHGOMEMFRENIECLSLBLES
LT HAETHERZETS>ELETHES

microbial contamination of the exposed | 5. EE I h-IKEE,

sterile product.

Bacterial retention testing — This test is |[#iEfIRAR - KHAEBRIEI. 714 L2 HBRKE
performed to validate that a filter can | RITFZEAMCHMBERETETDH L HE N
remove bacteria from a gas or liquid. The |T—+r3 5= ThHbh b, AHRBRITEE.

test is usually performed using a standard
organism, such as Brevundimonas diminuta
at a minimum concentration of 107 Colony
Forming Units/cm2,

Brevundimonas diminuta ZE D4 B % R 1K
[B1072 8 =Z—HHERM cm?DEETHLWL
TThnhsd,

Barrier — A physical partition that affords
aseptic processing area (usually grade A)
protection by separating it from the

NYT7 - BERRERE (BEEFJL—F
A) ZNYv 00959V FRREMNGY Y BT
CEICKYRETLIYEMER, NUT D
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background environment. Such systems
frequently use in part or totally the Barrier
Technologies known as RABS or isolators.

ATLIZIE, RABSXRE7A4YL—%¢&
LTHMboh D/ 7 B M A XIEEE
MITALWLhECENS L,

Bioburden - The total number of
microorganisms 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.

NAFN—=FT> - AB. HERE (EKXR
UxE) . Rfe. Eaoakx. HEHMH (K
ZEL) . IEAERMHEXEIEREGFOD
BEYMRICHET 2BED ORI,

Bio-decontamination - A process that
eliminates viable bioburden via use of
sporicidal chemical agents.

NAFXTBRE - EFBREFEHEFAHNE Z &
ICKYEBRIBEGBNSAAN—TUoERET
5IfE,

Biological Indicators (Bl) — 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.

NAABSALA DO —42 (B1) - —
ETEEOHMEMEEULGEREE (Fl . BK.
EHRXIETER) LICEAFTT. RESRE
LAFEETYMXREIBEORNIICEEL T.
MEBHUXXFEFHNLE1IIRETORE XXIEHE
BEO—KUBOEMNIHZHETSIED, &
ZWMEYMIT. ERAE - HBELEA~ADER
HITEODWTEESA, NUT—FrEh 3B,
ZAh0y FrODE. MEMEMLGITHEE
VHMETBIORENRES,

Blow-Fill-Seal (BFS) - A technology in
which containers are formed from a
thermoplastic granulate, filled with product,
and then sealed in a continuous, integrated,
automatic operation. The two most
common types of BFS machines are the
Shuttle type (with Parison cut) and the
Rotary type (Closed Parison).

BEHEEREREE (BFS) - 1D20EHL =
ERBREINE-EHHFEETCERZRTBEHEAR
MhomBEL., RN TEIATHLEHAE
T5HEM., BFSHEERBR TR BNV G2A
RiEFE. ¥y bR (XYY URAHY FESh
530) Ry —42Yy—=K (/XYY HH
EZxhd3n) ThHh?,

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.

Fr o R—VEE - FEIXSHABODNY T
—+rENEEERBREZEBESFLDD. ALH
ED—EDNYFIZTOVWT—FEHEAICEH
TTITH>HEE,

Classified area — An area that contains a

ERDTSNERE - EHOI V-2

number of cleanrooms (see cleanroom |—ALAZRAETHIREE (¥ —2IL—LDFE
definition). BEExSH) ,

Cleaning - A process for removing |E#%1 - FLYE (- 2R0EIERN”X
contamination e.g. product residues or |IEEHEBEOERERD) ZHRETSHIE,

disinfectant residues.

Clean area — An area with defined particle
and microbiological cleanliness standards
usually containing a number of joined
cleanrooms.

AHERE - BMAFRUBMEYVOFREE
EAEDOLNTVAIRET, BERXEHROD
DEN2EI Y —VIL—LEZRET B,

Cleanroom — A room designed, maintained,
and controlled to prevent particle and
microbial contamination of drug products.

JV—2N—L4L - WHFRUMEYTE
FINBERSINDIDEHLET 5K SICKFS
h, #HFSh, EBESATLSHE. £5
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Such a room is assigned and reproducibly
meets an appropriate air cleanliness level.

LEHEIX., BULERBFEFELARILNR
FEEINTWT, TOFEELARNILIZCBERME
KF<CEHT S,

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.

PNV=—VNLN—LDHERIT - MU FE
ZAEI S ET. VY —2IL—LXRIFE
FEIRFEORBICHLTERFEFEDL
NIWVEFEIT 5HE

Cleanroom qualification — A method of
assessing the level of compliance of a
classified cleanroom or clean air equipment
with its intended use.

D)=V N—LOBEEMFM - FHHT
SNEY) =V L—LXRIETERESRMKIC
2WT.,. TOFEABMICEETSLANILE
B i B Wl

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.

AECRTL - 8EGHPRABERBEICEES
NE3ZEDHWIYRT L, ThiEHzIE,
1TDODYVATLELTERBREXIEF2—TT
BEWCEHZIALENLIEZINME (2
IRIEFENyTHE) T, ERERKICAWVWS
BICZOVATLERZERKEBICHEE LT
AWSZELETERSINEFED., £5L1EHIC
F (EMHEYWEOREICSEVWTRLONE LS
H) RKBEETHEFNATELZCAT L, XIE
(EMEHNEZOHEEBEICEVWTRE LIS &
SH) FLWEBTONYITRUEI=ZFR—ILF
VRATLNEITFLNSE (L. ThbIC
REINDEDOTIEREWL) , AEIRAT A
F. 12O ELPERHKILSIETCHBRINAE
We K7V RICHEVT TAEY AT L
EWSHAEFHAWVWS EEFICIE. RABSX
F7A4 YV L—FLRATLBEEDVRTLE
fELTULELL,

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?d for air
sample and CFU per sample for samples
captured on solid medium such as settle or
contact plates.

J0=-—WmAERM (CFU) - 1XIFHEH
DHMEMERBEELTIE—OBREAIEEAL O
O-—Z%#U0S5SWMEYWERAE, 30 =-—FRK
BAE—MMIC. RABAERTEmMLERLZY O
CFU, PHEEBRATEmM®HE-YDCEF
U, ETEFFARL—FXXEREBNFER
AR L—FEORBRRBEH EICHIES A
FRETEBRAEHDE-YDCFUELTERR
Thd,

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.

FE - AE. BAER. 3¥EXEIBEAE.
FFERXTEHROEIC, HEMH. PHERS.
FEXETEIHOABIXIEIRTDADOMEYH
EKDOFHY (MEMOERUVERE. RBMK
MEBE) XEIBAFEYWOEEFLLLBVLAY
AAT, BERBHEICHFFEFLLGBLAS DY
FEE5EZ3E8TNAHD L,

Contamination Control Strategy (CCS) — A

ERGEMRAEFSTO—(CCS) - HEY.
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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

IVRMFD U RBMEVERVOBAFZE
HETL5dE—RXTHY ., RTOHKEEUV
TREROEGEHMALBEETHIA, TEMHERTV
BamBEZRIAET SLD, HEGFEICE,
RE., FMALVICEFNOEM M ETER
. ERERUVRBEOBRESFHE., TERNEE,
ERELOBE., LVICHETESIE=F Y
VIRVEBOHERUVAXICEHEYT /8
TA-ARUBUENEFENT D,

associated methods and frequency of

monitoring and control.

Corrective intervention — An intervention | 2 E#f - EEREFIEZZTOETHIC
that is performed to correct or adjust an | RIEL X XA BT H5-HTHN 5N AE
aseptic process during its execution. |, BEBROEEFEAFIRBICEVLVT—EHE

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 components.

ETHRELEWZIEEHDYED, HlEL T,
BRYEFTVYVOMRE. RHEHLED., 24—
B, ZEHIOXBEEEND D,

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.

EZHME - BRERAELITEZORH
NEEREEEEM T L. RTEEZEZ
EE¥yEEnoHhsrE. EEEME.
HEZORBAMICHRBELESIA., 4D
My -t EAMENHTFEIND,

Critical zone — A location within the aseptic

EERE - #FEREAFRERICEVT. & A

processing area in which product and | RUEZEXREAINRIRICBET D5,
critical surfaces are exposed to the

environment.

Critical _intervention - An intervention | EE N AR - EEXRERN~ONMAERE
(corrective or inherent) into the critical | (REREXXIIEAEONARE) .

zone.

D-value — The value of a parameter of |DE - EEDOHZEZTOHD 10 /X—F > F

sterilisation (duration or absorbed dose)
required to reduce the number of viable
organisms to 10 per cent of the original
number.

LT EHICBEESNDIBRED/INT A
—20E (RERBAXEIRINKRE) .

Dead leg — Length of non-circulating pipe
(where fluid may remain static) that is
greater than 3 internal pipe diameters.

TYyFLYT - BELTVLAEVEE (GRAEN
FHELTVWEEENDOHSE) TRERN
EOSRBULEDRSITHD LD,

Decommission —  When a process,
equipment or cleanroom are closed and
they will not be used again.

BRI - HH5IE.HZRBXEI7Y—2IL—AL4
AEAEINT. BEERSIALGLABIEE,

Decontamination — The overall process of
removal or reduction of any contaminants
(chemical, waste, residue or
microorganisms) from an area, object, or
person. The method of decontamination

Rt - D3R MEXBTANGFERYE
(LEZME. REVE. REVEXEIHE
W) eHREXFERTS2ERMLGTIE, A
WoNhBBREFEDOHZE (Bl FFL., BHE.
BE) I, REAEZRYOEREMICH L
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used (e.qg. 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.

BHEBELRILOFREEXER TS LS5 R
EFEL. NUTFT—F+FT B¢, NAMTHBED
BB H5 L,

Depyrogenation — A process designed to
remove or inactivate pyrogenic material
(e.g. endotoxin) to a specified minimum
quantity.

RERMEYE - RBEHE (Sl TV kb
FLU) EHMEOERNMNBOEEFTHREXIZ
FTEHIEETESIESICKRIFESNI-TE,

Disinfection — The process by which the
reduction of the number of microorganisms
is achieved by the irreversible action of a
product on their structure or metabolism, to
a level deemed to be appropriate for a
defined purpose.

HE - MEYORBEXEIRBICET &
EIZFATFEMICERT S ET. TED
BHICEBL LTHELSEEZIONDLANILE
THEYMOHOEBEZEKRT 52ITIE,

Endotoxin - A pyrogenic
lipopolysaccharide) present in the Gram
negative bacterial cell wall. Endotoxin
can lead to reactions in patients receiving
injections ranging from fever to death.

product (i.e.

IVEFRFRLY - FTSLEMEHEOMAE
BOOICHFAEITLHIRRBRELEAY (TEDB,
DREHEE) . TOFMFEOUNEHER
FrEHRICSIEEILT/AIRKIE., 8L
LRTCFEFTODEHBEICE S,

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.

FHEM - SRBHAAKRSA D FTHRERE
CELTHLORBREHEHFTAOETORS > k
THREREICEISAETOMICEBRT 5 H
FEﬁ o

Extractables - Chemical entities that
migrate from the surface of the process
equipment, exposed to an appropriate
solvent at extreme conditions, into the
product or material being processed.

MY - B OCRXRETEILGRBIEICERS
nE-IRBRREOXREMNML, IRLEZAT
WAOARBXEIEMBIABTILILEEDY
B,

First Air — Refers to filtered air that has not

been interrupted prior to contacting
exposed product and product contact
surfaces with the potential to add

contamination to the air prior to reaching
the critical zone.

727—RAPFIT7 — 420 BINIE
ST, EERXREICEET HIAINDER T FL
TEBTNDHIELL-ESRUVE FE
MERTMCEMIIAMICELIATLENE®
Lo,

Filter Integrity test - A test to confirm that a
filter (product, gas or HVAC filter) retain
their retentive properties and have not been
damaged during handling, installation or

243D HHAEE - 240045 (ER

B. SAKAXIEHVACAEHA®DZ41LE) N
FREMEZRE--THY . MKV, ERFTX

FIRLEORICHKBLTLENVE = H#R

processing. I HHER,
Form-Fill-Seal (FFS) — An automated filling | Z4# —AL 74 )L —JL (FFS) - B#*
process, typically used for terminally |[EIT#D556., EHRLE-ELLEBE I 4L

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

LOBAO—I)ILhb 1 REFEEDERBEICHK
Enhf-zoaHICHRKZRELT., BE
BHAODBEREZ—EDODIRERTHETSILHLOD
T. " BHWIITERBREZICLSIEERICAL
bhbd, FFSIETIEK. > LoxT
VATLAL (1DD0FLHE T4 LLO— LY
AFE-TERZRET D) XIETa2T7ILY

104




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.

ITVRARTL (2DDFLHE T« LDO—
LAEDLEI>TERERET SH) KAIAS
N2 &ERHY. TRICEIFEZERBEXIEM
EARBELSCEDLNDE, BB SNZRIK.
FEEIH, AESHh, GTRICHEEIA S,
TaIlLLF—KMIc, @EEME. BB
— T4V EINfzHRAILZFOME G HH
TN,

Gowning qualification — A programme that
establishes, both initially and on a periodic
basis, the capability of an individual to don
the complete gown.

EERERAOBEHMETMH - SANTEIC

ERZHICESEHENDZEARBRBRV—EH
MO EICHIEET A27R05 3 4,

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.

JL—FAZRMHE - BBHFENT L

—FARBEODZERZETHLENTED
DELTHEBEEF@mENT70 L2 ZFEL
ESR (. EHWICRERMAFEE =42
JO T EITS5ERFHEEIGELS, YL—FA
NDEBRE=AFVI/BEBIZERT H5EXR
FEELHEV) . Sy vy TARFEEHBO S
TWHEWLWAEEICEEREIATWVWSENRALATIL
DREIZEHIZCAHWLWLOHN S,

HEPA filter — High efficiency particulate air
filter specified in accordance with a
relevant international standard.

HEPAZ 442 - BETHIEERKIC

EWM L TCHESNLE-ZERTIHAFSDED
14 I1LA,

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.

BEAEODNAEZEE - EEREIEOFAX
HEHaTHY ., BBER. EEHOEER
V/ XEFEZZYUDTOVWTHRIZONTE

BERSNDINAENE (. BEHEI. B
DEFE. REPRERR) . BAON AH#

BlX. AZBEEREEZEEZRISA-HDOFIR
EXFEBETREICE>TERIND,

Intrinsic sterile connection device - A
device that reduces the risk of
contamination during the connection
process; these can be mechanical or fusion
sealing.

HAAAXBEEHEBGRE — HEHEORICHFR

DIVAIVEBRBYT 2% 8 :
EXATHEISILDLH D

HEWIZX (XS

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).

EFqY TV I~y K — WHELBRYZE

SDEAENNPELHWVESITHREF ST TWL
T. /J AL EIh-ELTH// XILERE
FEBLE-THA>WAFERE (Th4b
5, BRAEBEIROICA-S T 2SN T &E
ENZDE TCORROFEHNERELIFIEEL
(£20 IS—t U ) ITHIZBRERREH)
DHBFN/ ANWNIZABESI2HE-2TLS
T Ay KR,

Isolator — An enclosure capable of being
subject to reproducible interior Dbio-

T7AJL—% - ABICBEREEDH /1A

THRELEZETSENTRLEERT., L —




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 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.

FAZHIZEBRTINMEERBEBBEHL.
ZTORAHMERET I LELCHTERIE
(Bl : D=2 IL—LORBRABEODEREUT A
B) hoBEHEMNICREMEREIZCTDILD, 7
AV L—RICEETELG2ODDEENH S,

i. AEX 74V L—42 AT LR, BHE
BRAOEBBZAVTIC. BB HRE
~DOREFEZEBZEZNL TEMH Z HKE
THRCLEIZKY. TAVYL—F2DODRAEBH
ANLFREEINGEVEIICTEH.FAHEHY
ATLEHEXOR. BEHKREICREZL
%o

i. BAX7AVYL—F2RTLIE, 1 U
LtOROBLIHY  EFXDOBRIZERKHX
T+ EBYICEMHBZHLANATED
EOICHESh TS, ARSI, st 5
BDEEYMPENTAVYL—FICTAYA
FLEVWESICTEHEY (F: FEmga
EZRAWVWS) [T -TWW3,

Leachables — Chemical entities that migrate
into products from the product contact
surface of the process equipment or
containers under normal condition of use
and/or storage.

ZHY - FRRV/ XEIFTFBEOEEEH
TTIBRBXEIEROEMEME, o &
mPABITIEOIIEEME,

Local isolates — Suitably representative
microorganisms of the site that are
frequently recovered through environmental
monitoring within the classified zone/areas
especially grade A and B areas, personnel
monitoring or positive sterility test results.

BMOBME - FRPTSAERE A RE,
BIZJL—FARUBOREANTHOREE
ZEYUT ABEZRYUVIXREEBED
BEABHEEMOLELEBRIM ENS. £
DEMZBEIICRIRT 2MEME.

Lyophilization — A physical-chemical drying
process designed to remove solvents, by
way of sublimation, from both aqueous and
non-aqueous systems, primarily to achieve
product or material stability.
Lyophilization is synonymous to the term
freeze-drying.

BAEEIE - KERUEXKEDOROE A M
LBEEERESELILETHRELT., £
LTEAXEIEMHBORELRZERT 5 &
SICRHSNAE-HMEN - LR2HLTEELE,
BEEEZBRERF. 22U FS34E05 AE
EREBETH D,

Manual aseptic processing - An aseptic
process where the operator manually
compounds, fills, places and/or seals an
open container with sterile product.

FHEREEE - EXELPFFEXTHREL.
FHAEL. BEELEAV/ XETEFHEHED
A2 EEHAOREORBEZHAETSIHEICH
TAOAEMEBRMEIE,

Operator - Any individual participating in

the processing operation, including line
set-up, filling, maintenance, or other
personnel associated with manufacturing
activities.

EXEH - TEEX (XA DR #E
fR. BHRRXE. RFEEZSC) ITSET
SEAAN. REHEFRICESET 5T 01
DANE,

Overkill sterilisation — A process that is
sufficient to provide at least a 12 log+o

T—N—F)ILEE - /IDEN17DMH
EPELLGCER 1200 B ESEBITHS
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reduction of microorganisms
minimum D-value of 1 minute.

having a

T,

Parison — The "tube" of polymer extruded by
the BFS machine from which containers are
formed.

NV Yy - BFSHEEBTHRLEIALH
O IFa—7J1 T, 20 T Fa2a—-71 »
LbBEHMNAEBINDI D,

Pass-through hatch - Synonymous with
airlock (see airlock definition) but typically
smaller in size.

NARA)L—NYF — IT7OwY (70
YyODEEZSHR) LAETHHIH. — &
BIZSFEN NS VE D,

Patient — Human or animal including |E& - BEBROSMEBEZEHT. E FXIETE
participants in a clinical trial. i
Post-aseptic processing terminal heat | EFEREROSEMBNE — JBEMRKRI

treatment — A terminal moist heat process
employed after aseptic processing which
has been demonstrated to provide a sterility
assurance level (SAL) <10-% but where the
requirements of steam sterilisation (for
example, Fo=8 min) are not fulfilled. This
may also be beneficial in the destruction of
viruses that may not be removed through
filtration.

LRI (SAL) 10% LT ERBZEIFE
MENTULEILAKEZLKBBEOEREIE (f
ZIE. FoA8HULE) #FIE-IHLVERR
EFORBICAVLVONSIZREHRULE, Chid.
T4 LA BTHREIAGBLEZALH D
DANREBRET I ELEIZTEVWTEHEERT
HYED,

Pyrogen — A substance that induces a |HEE#MYWE - FIHFHAOKREZ2ZITI-E2F
febrile reaction in patients receiving |[CEB KRG Z5I SR IIYE

injections;

Rapid Transfer System/Port (RTP) - A | & #EWH XL AT L RKR—F (RTP) - R

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.

ABSXEFE7A4YL—2RA~NDY &EH
DIVATLT, EERE~ADY R ZH/D
t9d30, —HlELT, LT 7/ R—
ADOR— LA HLIARMREBTRINZBTF S5
%,

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.

HEMH - BEREROHEICEVWTER
THILENBMESTATLEIMH (RERW
BEARPICRERAGTVTHALASIDDZEET) .

Restricted Access Barrier System (RABS) —

79 REENYF7PRATFL(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 conditions.

MENDZERMmEBEEH (EERMEICEIL—
FA) ICEBTHIFAEINE (EAXTEE
HTHEHZW) BEZRH#EI SR T LT,
BELGETHOLDA-ERE—GKELEZFE
FAVWT. AEBOV V-V IL—LEEMD
TORNBENBET DL RXATL, RABS®D
NEBEIBEFRETHESRVKBESIRS,
EEZEIEZ. FE, $H5X—Y, RTPZD
to—HKieshf-HER—bFEFEAL T.
RABSHMICEEZETLEYVEMAZ
MALEZYT S, TOHFITKoTIE. F
THEAM D LEEHRTHY ., FTHEBEIC
EHONE-EHBETTCOHFETLINS,

Single Use Systems (SUS) - Systems in
which product contact components are used

BRIERAYRATL (SUS) -
Y5MMmEIEOHAERT S

BT
AT LT,
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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.

ATUVLROWES A ORXIENILYBREH
BEODBERUELGEBICKHDDI LD, K
XEFTRYEFSAhTWWHSUSIE, &
FESOHUETEICEVTHERAIAS LD
ThHhY. —BBIZFENNY YT, 2408, F
a—7J., ax042 FERARRMLREUKREA
BREODEVWE TERYTHET L S,

Sporicidal agent — An agent that destroys
bacterial and fungal spores when used in
sufficient concentration for specified
contact time. It is expected to kill all
vegetative microorganisms.

mERA - REShE-EMEMICHE -
TH+ARBRRECERSANMEIHMERVER
DHERZHREIIER. ETOREBEEMAE
MERBTHDENBERFEINADID,

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.

BEESG - XA/ A0BHNE BEEH
mERF., TULEDODRBFADRNEREH
CETh, ERHNICTEFOREX I KA
MICHEENDZIDOZEVS, ThodY&EIC
F. BHF. ERRURREFNOBHYNE
Fhd. XF,. EREEIRBTERELS A
DEMEWND,

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 pym.

BAYIJL—FI7240LE8 - BYIZNY T —
FPEhTLhE., BRAXEKSADSEHTED
MEMBTELRELTEETEORED ZE
T5T74IL3, BE. BZ I3[ 0.22
UMUTOHAHETH D,

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

BRRBE - RERERICWOESA-ERIC
BREEORBFAXEIBEZHZEZERAL C.
108 E (Bl : BRESAAE-REXITAIIC
SEABEETHEENERL 1 X106 (100
FAD1) UT) ITFOHHRESIA-EEFH
REELANIIL (SAL) #ERIT BHZ¢&,

a million)).
Turbulent airflow — Air that is not |ELBIERAR - —ARTHWLWER. 7 U—2IiL
unidirectional. Turbulent air in| —LHAOZEREBIEZ, BEEROFRICELY

cleanrooms should flush the cleanroom via
mixed flow dilution and ensure maintenance
of acceptable air quality.

JV—2IL—LZEZHEXTSHLDTHY . FF
BELESREOERIAR-ATWWE I EZ
RIS &,

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.

—FASHE - EETRREXEHABEREH
NoMHuMFZEBEREMEICHRT &5 E—
A@EIC, T —GiEA T, B2+ 9 R
BETHENDIIM

Unidirectional Airflow (UDAF) unit - A
cabinet supplied with filtered unidirectional
airflow (previously referred to as a Laminar

—FRASKHK (UDAF) A=y bk — T4
SMBINAf-—FARSHEIPEHK IS F v
Exy b (LEIES T F—RFA1I=2y X
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Airflow Unit or LAF).

FLAFEFEEFEFATWHWELD)

Worst case - A set of conditions
encompassing processing limits and
circumstances, including those within

standard operating procedures, that pose
the greatest chance of process or product
failure (when compared  with ideal
conditions). Such conditions have the
highest potential to, but do not necessarily
always result in product or process failure.

D—RAMy—R - BEHNLEBEEFIEDSS

BRATHASE5EEEH. TEXFEHGDOF
BN (BEMLBEHLERNT) RBELY
THLBLINEOREBERUREZEET S
—ED0KMH, UBRFHETIBEXEHEHEDOR
BOBZAARILEESIN. 2T LLEI
IBXEEHGOFARIZIREETDHSLDOTHEE
L,

Water system - A system for producing,
storing and distributing water, usually
compliant to a specific pharmacopeia grade
(e.g. purified water and water for injection
(WF1)).

WAKVRATL - K (BEFX. BEDERZA

JL—FK) IZTAHTHILED (Bl : FRKE
UEetHEK (WF 1)) #£EL., FEL.
NEBITBHBE=HDRT L,

Z-value — The temperature difference that
leads to a 10-fold change in the D-value of
the biological indicators.

ZiE - "4 A0 AHAILALA S H—2DD
EN10ELELTIHEEE,
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