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FDA Initiatives

Pharmaceutical cGMPs for the 21st Century - A Risk-Based Approach
September 2004 (Final Report)

Guiding Principles:

4 Risk-based orientation ICH Q9
# Science-based policies and standards  ICH Q8
¢ Integrated quality systems orientation ICH Q10

4 International cooperation
4 Strong public health protection

TFDA @ 87k 45 * & & it 4 g2
FDA : CFR Title 21 Part 212
Guidance for PET Drugs — CGMP, 2011

USP : <823> Positron Emission Tomography Drugs for Compounding,
Investigational, and Research Uses

<1823> Positron Emission Tomography Drugs - Information

aliEEdsl, 2019

PIC/S : GMP Guides Part 1, Part 2,

Annex 3 it # el i

Annex 1 j j7% & <% i (draft 2020)
ISO 14644 Cleanrooms and associated controlled environments

Part 1: Classification of air cleanliness by particle concentration, 2015

TR26 Sterilizing Filtration of Liquid, 2008

TR62 Recommended Practices for Manual Aseptic Processes, 2013
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ISO :

PDA :

6




PI/S GMP Annex 3 bt 4 2 5. cnfl i3

#.4% (Nuckar Centres/ Institutes ) #¢ it F
Wi Af i § @ -2 (positron emission
tomography + PET Centres ) {& M #F # &
ELEEEF RS L LR EE N

ES FIRE LESUES & T SEY &L

3. This guideline is applicable to
manufacturing procedures employed by
mdustrial manufacturers, Nuclear
Centres/Institutes and PET Centres for the
production and quality control of the
following types of products:

FoOAAE R
P EFHMHRL

»  Radopharmaceuticals
» Posiron Emiting (PET)

Radiopharmaceuticals

P AN MR I R

F HHHHERLES

» Radioactive Precursors for
radiophammceutical production

- Radionuc lide _Generators

Namy 4 Gyt GVMPR2EABIN (M) EEmMMMAN
1ok ME NS AABARNdE LBHL | RLIR LR 2 AN T EETY ]
2 EFRMHEND 14 AW L3}
34N |
AMANEFLE LY E LU LT
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USP General Chapters <1>

Injections and Implanted Drug

Products — Product Quality Tests

1. Universal Tests
Description/Appearance
Identification
Assay
Impurities

Sterility Test
Bacterial Endotoxins
Container Contents

Container closure integrity
. Labeling
2. Specific Tests

1

1
2
3
4
5. Foreign and Particulate Matters
6
7
8
9

(USP Monograph & 7 7z #')

(PET i’f ?)

Packaging Systems (Container, Closure, Extractables and Leachables)

1.2 73 58 & 5 cnhd 4 & 1 12(CQA)
¥ & B A2 (SAL)
8
USP <1823>
7. PET Product Quality Attributes
7.1 Appearance
7.2 pH
7.3 Total Radioactivity and Strength
7.4 Radionuclidic Identity
7.5 Radionuclidic Purity
7.6 Radiochemical Identity and Purity
7.7 Chemical Purity
7.8 Total Mass of the Active Pharmaceutical Ingredient and Specific Activity
7.9 Bacterial Endotoxin
7.10 Sterility
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B Ui A1 %4351 , 2019
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4.2 An end-product test for sterility is limited in its ability to detect
contamination as it utilises only a small number of samples in
relation to the overall batch size, and secondly, culture media may
only stimulate growth of some, but not all, microorganisms.
Therefore, an end-product testing for sterility only provides an
opportunity to detect major failures in the sterility assurance
system.

-- PE 009-14 Annex 17 Real Time Release Testing and Parametric Release

= The probability of failing a sterility test given a contamination rate
of 0.1% (an unacceptably high level of contamination) is 2%
(where n = 20).

-- USP 41<1222>Terminally Sterilized Pharmaceutical Products- Parametric Release
13
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m HATHEH T The target should be zero growth. -- Annex 1 draft, 2020 #% < 9.48
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EMA : Guideline on Sterilisation of the Medicinal Product,
Active Substance, Excipient and Primary Container, 2019

= For terminally sterilized products, sterility assurance is defined in
terms of the probability of nonsterility (PNS), or the probability of
the terminal sterilization process generating a nonsterile unit
(PNSU). Terminal sterilization processes must achieve a consistent
validated performance of a PNSU of <10 (a probability of NMT
1 nonsterile unit in 1 million units produced)
-- USP 41 <1211> Sterility Assurance

= Terminal Sterilization — The application of a lethal sterilizing
agent or conditions to a product within a sealed container to
achieve a predetermined sterility assurance level (SAL) of 107¢ or
better (i.e. the theoretical probability of there being a single viable
microorganism present on or in a sterilized unit is equal to or less
than 1 x 10 ¢ (one in a million).
-- PIC/S GMP Annex 1 Glossary

r‘% Fren ¥4 - UsP41<1211>
i % Contamination Control Strategy(CCS)

2;,_3, ey

Influences on Sterile Products

Facility Effects from Utility
adjacent

De:
2ol Systems
areas

Flow ~~_ \ // /

Equipment Design
Personnel Traffic
Decontamination

e
[~
HVAC - Environment Area
ot . — Equipment
- Equipment pe
Storage _ -
Conditions = ;f F E ————— Validation
Personnel _— || =
Practices & == - ——— Product &
Training Material Flow
Cleaning & A Personnel
Maintenance \ Hygiene
\
Product & Materials ‘ Sterilization
onceduves
Qualification

Depquenal»nn

1 Decision tree for sterilisation choices for aqueous products

Canthe product be sterilised by steam
sterifisation at a temperature 2121'C for
215 minutes?

No Yoy

{ Can the product be sterilised by steam sterilisation
[ with Fy 28 mieutes achieing SAL of <107 temperature 2 121°C for 215

Use steam steriisation at o ‘

minutes

Canthe product be fitered
through a microbial retentive fiter?

Use a combination of stere
firation, pre-sterilised contamers
and aseptic procesting

Use pre-steriised individual or mixed
components and aseptic processing,

16
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4.28 Cleanroom classification is part of a 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 non-viable
airborne particulate concentration. Reference for the classification of
the cleanrooms and clean air equipment can be found in the ISO 14644

series of standards.

(2 0 B S A % 2 F9HF1SO14644 728 )

4.29 For cleanroom classification, the airborne particulates equal to or
greater than 0.5 and 5 um should be measured. For Grade A zone and
Grade B at rest, classification should include measurement of particles
equal to or greater than 0.5 um; however, measurement using a second,
larger particle size, e.g. 1 um in accordance with ISO 14644 may be

considered. This measurement should be performed both at rest and in

operation. The maximum permitted airborne particulate concentration

for each grade is given in Table 1.

(ISO5(A & 5 # s £7B .4 £ ) 5 UM 77/ R £ L - 7 3 £ 4 £1 pm)

FEZ L BAREHREF R L

Table 1: Maximum permitted airborne particulate concentration during classification

M limits for particul Mani limits for particulates
Grade 2 0.5 pm/m’ =5 pm/m’
at rest in operation | at rest in operation
A 3520 3520 | "Not applicable | Not applicable
B 3520 352000 | Not applicable | 2900
¢ 352 000 3520000 | 2900 | 29 000
D 3520 000 Not defined” 29 000 Not defined™

(a) For Grade D, in operation limits are not defined. The company
should establish in operation limits based on a risk assessment
and historical data where applicable. 2

SR P

4.27 Cleanroom 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 leakage and integrity testing. °
ii. Airflow measurement - Volume and velocity.
iii. Air pressure difference measurement. .
iv. Airflow direction and visualisation.
v. Microbial airborne and surface contamination. °
vi. Temperature measurement.

vii. Relative humidity measurement.

Isolator BSC...
Annex 15 © URS,
DQ. 1Q,0Q,PQ
TP B
15014644 < 5 47
F it A 4o e d P
¥/

viii. Recovery testing.
ix. Containment leak testing.

et g

4.33 The microbial concentration of the cleanrooms should be

determined as part of the cleanroom qualification.

CF 72 5% E P P )
The number of sampling locations should be based on a
documented risk assessment, including the results of the
classification, air visualization studies and knowledge of the
process and operations to be performed in the area.

(P fIR R GFTE o FREA R R H AR
The maximum limits for microbial contamination during
qualification for each grade are given in Table 2. Qualification
should include both at rest and in operation states.

(e P UE R - P 5 g 7T

24
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Table 2: Limits for microbial contamination during qualification

Settle plates Contact plates
Grade Airsample cfw/m’ (diameter 90 mm) (diameter 55
cfu/4 hours ™ mm) clwplate
AY 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 4
hours. Exposure time should be based on recovery studies and should not allow desiccation of the
media used.

(b) It should be noted that for Grade A, the expected result should be no growth.

T

1 BT p

4,34 The requalification of cleanrooms and clean air equipment should be carried out periodically

following defined procedures. The requirement for requalification of cleanroom areas is as follows:
Table 3: Minimum test r for the reg; of cleanrooms
Determination Verification of
of the Integrity Test | Aipflow air pressure
concentration | of Terminal volume difference Air
) of airborne Filters measurement | between rooms | Velocity
Grade viable and non- tast
viahle particles
A Yes Yes Yes Yes Yes
B Yes Yes Yes Yes | .
C Yes Yes Yes Yes I .
D Yes Yes Yes Yes I .

* performed according to a risk assessment documented as part of the CCS. However, required

= For Grade A & B areas, the maximum time interval for
requalification is 6 months. For Grade C & D areas, the maximum
time interval for requalification is 12 months.
(EB@Ed < pFRFE A BRE(=#7)C -DE122 7))
= 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.
(BFaB s 5w 3 WAEE] LR FFE
4.35 Other characteristics, such as temperature and relative humidity,
should be controlled within ranges that align with product/processing
requirements and support maintenance of defined cleanliness standards
(e.g. Grade A or B).
(8~ BRFHIPE - e b & WARFG Ko L EER2 A

27

for filling zones (e.g. when filling terminally sterilised products) and background to Grade A 26
. = g 2L
131 BB ERFZ
28
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9.4 Risk assessments should be performed in order to establish a
comprehensive environmental monitoring program, i.e. sampling locations,
frequency of monitoring, monitoring method used and incubation conditions
(e.g. time, temperature(s), aerobic and/or anaerobic conditions).

(ERE RS P HB o ERHFF - EH2 2 L EE)
These risk assessments should be conducted based on detailed knowledge of;
the process inputs and final product, the facility, equipment, specific
processes, the operations involved, historical monitoring data, monitoring
data obtained during qualification and knowledge of typical microbial flora
isolated from the environment. Consideration of other information such as air
visualization studies should also be included.

(B 7257 ¢ flAzrimiiagt o Eallesf & JREF -~ § i)
These risk assessments should be reviewed regularly in order to confirm the
effectiveness of the site’s environmental monitoring program. The
monitoring program should be considered in the overall context of the trend
analysis and the CCS for the site. (z#/ 4 77 - 434 #7) *




Table 6: Limits for airborne parti for the itori of non-viable
contami

e = p Mok s T RLE A
9.5 Routine monitoring of cleanrooms, clean air equipment and personnel = 9.15 The limits for environmental monitoring of airborne particulate
should be performed in operation throughout all critical stages, including concentrations for each graded area are given in Table 6.
(B TE# AL R - o ZBFE4)
9.6 The monitoring of Grade A zones should demonstrate the maintenance of

Maxil limits for limits for

equipment set-up.

aseptic processing conditions during critical operations. Monitoring should Grade 0.5 pm/m’ =5 pm/m’
be performed at locations posing the highest risk of contamination to the
sterile equipment surfaces, container, closures and product. The selection of
monitoring locations and the orientation and positioning of sampling devices
should be justified and appropriate to obtain reliable data from the critical
zones.

at rest in operation | at rest | in operation
A 3520 3520 I 29 | 29
EZEro e
B 3520 352 000 % | 2900
c 352 000 3520 000 [ 2900 29 000

(EHEBRGTE T RPEELRE 5 12) D[ 3520000 Not defined™ | 29000 | Not defined™

“ For Grade D, in operation limits are not defined. The company should establish in operation
limits based on a risk assessment and on historical data, where applicable 2

[R5 R I - £ + % B
a5 R g £ AT
Table 7: Maximum action limits for viable particle contamination 9.16 For the Grade A zone, particulate monitoring should be
Settle plates Contact plates | Glove print, undertaken for the full duration of critical processing, including
Grade | Air sample (diam. 90 mm) (diam. 55mm), | Including § fingers on equipment assembly.
(A 7 JF 2 AEE W) - FERE 7 e )
9.17 The Grade A zone should be monitored continuously (for

No growth™

cfu/m’ cfu/4 hours ™ cfu/ plate both hands
| efu/ glove

particulates >0.5 and >5 pm) 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 the limits in
Table 6 at such a frequency that any potential excursion can be
identified and responded to in a timely manner. Alarms should be
triggered if alert levels are exceeded. Procedures should define the
actions to be taken in response to alarms including the consideration of
additional microbial monitoring.

(e it e TP T g p B o B [T )

10 [s [s S pR-ooi kR
100 50 25
200 100 50

0@ »

™ Settle plates should be exposed for the duration of operations and changed as required after
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). Individual settle plates may
be exposed for less than 4 hours.

© ]t should be noted that for Grade A, any growth should result in an investigation

“ Contact plate limits apply to equipment room and gown surfaces within the Grade A zone
and Grade B area. Routine gown monitoring is not normally required for Grade C and D areas,

depending on their function. a4

L <R Mt 4 2
9.19 The selection of the monitoring system should take into account any 9.32 Personnel gloves (and any part of the gown that may potentially
risk presented by the materials used in the manufacturing operation (for have direct impact on the product sterility (e.g. the sleeves if these enter a
radiopharmaceuticals) that may give rise to biological or chemical hazards operations and on exit from the cleanroom. Other surfaces should be
(F 245 g &~ st ) monitored at the end of an operation
involved and would potentially damage the particle counter or present a 9.33 Microbial monitoring of personnel in the Grade A zone and Grade B
hazard (e.g. live organisms, powdery products and radiation hazards), the area should be performed to assess their aseptic behaviour. Where filling
operations are manual in nature e.g. hand filling, the process in its
entirety may be considered as one critical intervention. In these cases, the
frequency of microbial monitoring of gowning should be based on
scientific principles and justified as part of the CCS. Where monitoring is
routinely performed by manufacturing personnel, consideration should be
given to periodic monitoring under the supervision of the quality unit.
(42 M TEE 207 i S 2 KL R A HTERPBOAT IHER) 3

example, those involving live organisms, powdery products or critical zone) should be monitored for viable contamination after critical
9.20 In the case where contaminants are present due to the processes (L2 FFEH T MR NGRFET D FF T IEEEK)
frequency and strategy employed should be such as to assure the

environmental classification both prior to and post exposure to the risk. An
increase in viable particle monitoring should be considered to ensure
comprehensive monitoring of the process. Additionally, monitoring should
be performed during simulated operations. Such operations should be
performed at appropriate intervals. The approach should be defined in the

ccs.
(BB HF 34 Fomis « BPERE R H S ited 17 £ 7] S APS) %
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9.7 Sampling methods should not pose a risk of contamination to the
manufacturing operations.
[CESFEN SRV S S Tt T D)
9.13 Results from environmental monitoring should be considered when
reviewing batch documentation for finished product batch certification.
(2 54 77)

AR AR KT TR

9.8 Appropriate alert levels and action limits should be set for the
results of viable and non-viable particle monitoring. Alert levels

should be established based on results of cleanroom qualification tests

or trend data and should be subject to periodic review.
(% RERKTLEFTHFAE - fIRREL P H LM CH W7

9.9 Alert levels for Grade A (non-viable particles 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

cleanliness) are detected and addressed.
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[Table 5: Examples of operations and grades for aseptic preparation and processing operationd

Critical zone for

- Aseptic assembly of filling equipment.

- Connections made under aseptic conditions (where sterilized product contact|
surfaces are exposed) that are post the final sterilizing filter. These
connections should be sterilized by steam-in-place whenever feasible.

- 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
sterilizers.

- Staging and conveying of sterile primary packaging components.

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

- Loading of a lyophilizer.

Background support for the Grade A zone (when not in an |>ola|or)
Grade B| - Transport, while from the of
components and ancillary items for introduction into the Grade A zone.
GradeC| - F of to be filtered ghing.

- Cleaning of equipment.

- Handling of and s after washing.

GradeD| - Assembly of cleaned ¢ and s prior tof
sterilization.

- Assembly of closed and sterilized SUS using intrinsic aseptic connectors.

Annex 1
& Fae

8.10 Where possible, the use of equipment such as RABS, isolators or

other systems, should be considered in order to reduce the need for

critical interventions into the Grade A zone and to minimize the risk

of contamination. Robotics and automation of processes can also be

considered to eliminate direct human critical interventions (e.g. dry

heat tunnel, automated lyophilizer loading, sterilization in place).
(# # closed/open RABS, Isolator ; # 4% < 4% » j #: i)

8.13 The unwrapping, assembly and preparation of sterilized equipment,

components and ancillary items and the preparation and filling of
the sterile product should be treated as an aseptic process and
performed in a Grade A zone with a Grade B background. Where an
isolator or RABS is used, the background should be in accordance
with paragraphs 4.21 & 4.22.

(RABS, open/ closed Isolator 77% # 7 4 B - C » D)
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be pre-assembled, and sterilized in place.
(FAm# frd )

8.117 The use of closed systems can reduce the risk of extraneous
contamination such as microbial, particulate and chemical from
the adjacent environment. Closed systems should always be
designed to reduce the need for, and complexity of manual
interventions.

(% BFIRTFHTLR G o GFReTIT )

8.16 Aseptic manipulations (including non-intrinsic aseptic
connections) should be minimized through the use of engineering
design solutions such as preassembled and sterilized equipment.
Whenever feasible, product contact piping and equipment should

43

8.118 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. tubing /
pipework) to the sterilized product pathway after the final sterilizing
filter should be designed to be connected aseptically (e.g. by intrinsic
aseptic connectors or fusion systems).

(o R L L 3 V- R 5 F R )|

8.119 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 CCS. Appropriate
system integrity tests should be considered when there is a risk of
compromising product sterility. Supplier assessment should include the
collation of data in relation to potential failure modes that may lead to
a loss of system sterility.( & i i 4 7 i o 2 frJ2 745 - B P2 )

(FE£EFF A ACok 2 4 ) 44

B * 4t

H=xg* st

ii.  The fragile nature of the system compared to fixed reusable systems.

iii.  The increase in the number and complexity of manual operations
(including inspection and handling of the system) and connections made.

iv.  The complexity of the assembly.

v.  The performance of the pre-use integrity test for sterilizing grade filters
(refer to paragraph 8.88)

vi.  The risk of holes and leakage.

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

viii.  The risk of particulate contamination.
(RTIE? 2 23 o S S g R2cir 1 JoTE o o AT RR) o i
Hiri w AT s AR - FrE P R et )

i
SUS : bags, filters, tubing, connectors, valves, storage bottles and sensors
8.122 There are some specific risks 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 the formation of leachables and extractables).

8.124 Assessment of suppliers of disposable systems including sterilization
is critical to the selection and use of these systems. For sterile SUS,
verification of sterility should be performed as part of the supplier
qualification and on receipt and use of each unit.

(BB A Flses - /& fFd)

8.128 Acceptance criteria should be established and implemented for SUS
corresponding to the risks or criticality of the products and its
processes. On receipt, each piece of SUS should be checked to ensure
that they have been manufactured, supplied and delivered in
accordance with the approved specification. A visual inspection of the
outer packaging (e.g. appearance of exterior carton, product pouches),
label printing, and review of attached documents (e.g. certificate of
conformance and proof of sterilization) should be carried out and
documented prior to use.

(2 /cfE# 1 COA » COCH B s

R )
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7.4 All personnel including those performing cleaning, maintenance,
monitoring and those that access cleanrooms should receive regular
training, gowning qualification and assessment in disciplines relevant
to the correct manufacture of sterile products.

(e WL { 2B & 2 & fHRERY)
This training should include the basic elements of microbiology,
hygiene, with a specific focus on cleanroom practices, contamination
control, aseptic techniques and the protection of sterile products (for
those operators entering the Grade B cleanrooms and/or intervening
into the Grade A zone) and the potential safety |mp||cat|0ns to the
patient if product is not sterile.(7 -
TEHE S FRIER AR R
The level of training should be based on the criticality of the function
and area in which the personnel are working.

(/AR 2 T e & )
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7.5 The personnel working in a Grade A zone and Grade B areas should be

trained for aseptic gowning and aseptic practices. Compliance with
aseptic gowning procedures should be assessed and confirmed,
periodically reassessed at least annually and should involve both visual
and microbial assessment (using monitoring locations such as hands,
arms, chest and forehead. Refer to paragraph 9.30 for the expected
limits).
({ 2% A B 1 F4f » F
(BN F o RPL 2L
The unsupervised access to Grade A zone and Grade B areas where
aseptic operations are or will be conducted should be restricted to
appropriately qualified personnel, who have passed the gowning
assessment and have participated in a successful aseptic process
simulation (APS).
(FFAFL 2R RENPS & ot Ji

FierA CB&E)

R RE

* et ARE

7.7 There should be systems in place for disqualification of personnel

from entry into cleanrooms based on aspects including ongoing
assessment and/or identification of an adverse trend from the
personnel monitoring program and/or after participation in a
failed APS.

Gais ) 7 OB gtk o Tl 7 AEF 0 APS £ f2)
Once disqualified, retraining and requalification should be
completed before permitting the operator to have any further
involvement in aseptic practices. For operators entering Grade B
cleanrooms or performing intervention into Grade A zone, this
requalification should include consideration of participation in a
successful APS.

(346 - B~ RSk APS s/ 7 E e AN B&F /T H)
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7.14 The description of clothing required for each grade is given below:
Grade A/ B: Dedicated garments to be worn under a sterilized suit. 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.

(A7 o S GETEE Al )
A sterile face mask and sterile eye coverings (e.g. goggles) should be worn to
cover and enclose all facial skin and prevent the shedding of droplets and
particulates. (4 o Jf ~ E A S D% FF A )
Appropriate sterilized, non-powdered, rubber or plastic gloves and sterilized
footwear (such as overboots) should be worn. Trouser-legs should be tucked
inside the footwear and garment sleeves into the gloves.

(EFAFLE G E L b 2Gb AL E)

The protective clothing should minimize shedding of fibres or particulate
matter and retain particulates shed by the body. Garments should be packed
and folded in such a way as to allow operators to gown without contacting the
outer surface of the garment.

(A IR 7 A 3707 2 1F A e ik #E)

Grade C: Hair, beards and moustaches should be covered. A single or two-
piece trouser suit gathered at the wrists and with high neck and
appropriately disinfected shoes or overshoes should be worn. They
should minimize the shedding of fibres and particulate matter.

(o BATH R B R o 3 T

Grade D: Hair, beards and moustaches should be covered. A general
protective suit and appropriately disinfected shoes or overshoes should
be worn. Appropriate measures should be taken to avoid any ingress of
contaminants from outside the clean area.

(r o — R FEIR o R i)

7.13 Clothing should be chosen to prevent shedding due to operators
moving excessively (when cold) or sweating (when hot).
(7 F#rif ez IR AT )
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Figure 11.2: Human Particle Generation
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8.84 The filtration system should be designed to:

i. Allow operation within validated process parameters. (7 ## /¢~ 2 )

ii. Maintain the sterility of the filtrate. (E# B 1)

iii. Minimize the number of aseptic connections required between the

sterilizing filter and the final filling of the product. (i & s %)

iv. Allow cleaning procedures to be conducted as necessary. (= ;##)

v. Allow sterilization procedures, including sterilization in place, to be
conducted as necessary. (7 J 128 )

vi. Permit in-place integrity testing, of the 0.22 um sterilizing filter,
preferably as a closed system, prior to filtration as necessary. In-
place integrity testing methods should be selected to avoid any
adverse impact on the quality of the product.( s # i 724 i = 2 i45%)

Annex 1
58
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8.87 Filtration parameters that should be considered and established in
validation and monitored in routine processing should include, but are
not limited to:

(B PB4t F BT EFFICILE B 7 A1 )

i. The wetting fluid used for filter integrity testing should be based on the
filter manufacturer’s recommendation or the fluid to be filtered. The
appropriate integrity test value specification should be established.

(BB A& WFl ~ H i 2= g AT )

ii. 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.

(CEET TN B INT ¥ AT,

i g 5

iii. Filtration process conditions including:
« Fluid pre-filtration holding time and effect on bioburden.
(4B 7 7 LRI S8 I )
« Filter conditioning, with fluid if necessary. (G377 2 428 o)

« Maximum filtration time/total time filter is in contact with fluid. (£ 2 .27 # %)

« Maximum operating pressure. (b TR
« Flow rate. (i)
* Maximum filtration volume. (de = i 40 17)
« Temperature. (£ 2)

« The time taken to filter a known volume of bulk solution and the pressure
difference to be used across the filter. (¢ 407 i b - RE)

Note: Results of these checks should be included in the batch record. Any
significant difference in parameters from those validated to those observed
during routine manufacturing should be noted and investigated.

(&gt bt D FHIEF - L7 E) 60
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8.88 The integrity of the sterilized filter assembly should be verified by
integrity testing before use, to check for damage and loss of integrity
caused by the filter preparation prior to use. A sterilizing grade filter that
is used to sterilize a fluid should be subject to a non-destructive integrity
test post-use prior to removal of the filter from its housing. Test results
should correlate to the microbial retention capability of the filter
established during validation

(H s~ LRI (2 R 2 2 B GAR  BHE PFFIAR )

Examples of tests that are used include bubble point, diffusive flow, water
intrusion or pressure hold test (= Al = )

implementation of appropriate controls to mitigate any risk of non-
sterility. Points to consider in such a risk assessment should include but
are not be limited to

(PUPSIT - # 7

S * e JE R

62

BRI (2)

8.88 ... It is recognized that pre-use post sterilization integrity testing
(PUPSIT) may not always be possible after sterilization 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

RERE (2)

8.88 (cont.)
i.  Indepth knowledge and control of the sterilization process to ensure
that the potential for damage to the filter is minimized. ( 7 ##;# #:5%)
ii. ii. In depth knowledge and control of the supply chain to include:
« Contract sterilization facilities. (# R 48)
+ Defined transport mechanisms.
« Packaging of the sterilized filter, to prevent damage to the filter during
transportation and storage.
iii. In depth process knowledge such as: (7 7 fl#7)
« The specific product type, including particulate 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.

« Pre-filtration and processing steps, prior to the sterilizing filter, which would
remove particulate burden and clarify the product prior to the sterile filtration.

and recorded at appropriate intervals.

Where gas filters are in place for extended periods such as vent filters,
integrity testing should be carried out pre and post-use. The maximum
duration of use should be specified and monitored based on risk (e.g.
considering the maximum number of uses and sterilization cycles
permitted).
(£ i¢ 7 Pl 4l F % F(SOWFI ik 3 1) ié 7 39

CEE D TRAL T )

WO ES = Ny
HOf i B AR
8.89 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.
(BeEFWEHE 7 B LYEEFWERF - EHF)
8.90 The integrity of non-critical air or gas vent filters should be confirmed
63 64

B LR i

Integrity Testing /32 —-PDA TR26

8.96 Where campaign manufacture of a product has been appropriately

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

i.  Assess and document the risks associated with the duration of filter use
for the sterile filtration process for a given fluid. (FEi# &b &)

ii. ~ 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
sterilizing filter or filtrate quality. (&g . st% 2% - i W A2/ 7%)

ii. 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. (2 b sl g T K g # [T

iv. Implement controls to ensure that filters contaminated with fluid or
cleaning agent residues, or considered defective in any other way, are
removed from use. (FE AR T R 2V F g Ty AR )

the bubble point and the wetting fluid is expelled from the largest pores.

Figura 7,01 Gas Diffusion Through a Watted Membrane Figure 7.02  Bubble Point Through a Wetted Membrane
uns(nam . Downstream Upstream = Downstream
Highs L
Highe b Lower igher . ower
Pmlgs:r'e ‘ g Pressure | Pressure . » Pressure
' — p— =
Diffusive Flow Bulk Flow
i | ‘s
Wetted Wetted
Figure 7.0-1 illustrates gas diffusion through the wetted membrane pores at
pressures where the wetting fluid is held in the pores by capillary forces.
Figure 7.0-2 illustrates gas flow through the membrane at a pressure exceeding
65
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Figure B-1  Typical Manual Bubble Point Test Equipment
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¢ The following are points to consider when performing the bubble
point test manually:
¢ Pressure should be increased slowly in a stepwise manner.
(& # 4 /)
¢ Allow pressure to stabilize at each step in the pressure increase. The true
bubble point value may be overshot if pressure is increased too rapidly. The
test cannot be repeated without rewetting the membrane.

(BRER SR BAF BT £ 4

%)

& Minimize downstream connections and avoid kinking the downstream
tubing. (B T e 0 T A E R )

@ Check for leaks in the system. (# 2 .4 £ 7 4 /% %)

TEERG

ALK ¢ FiB IR E R R

PDA Points to Consider for Aseptic Processing Part 2, May 2016

# Clearly define the bubble point as bulk air flow. The most common error
is misidentifying bubbles that are not the result of bulk flow. Some
bubbles will appear as a result of diffusion across the wetted membrane.
Free-flowing air is the indication, not the first bubble.

(@ &Az/e 8L 0 fi o EFs g 4)

# Manually performed bubble point test determination can be subjectively
different from one operator to another; therefore, operators should be
properly trained to conduct the test and to interpret the test results.

(42 Rk e 2 LI 37 5)
# Keep upstream volume to a minimum. With extremely high upstream
volumes, longer stabilization between pressure increases may be required.
(% Mt AR R A o R E < R L)
Maintain the temperature within the specified range.

(o) i 32 2 5 )
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PDA TR26 Figure 7.1.1 Integrity Test Failure Analysis Decision Tree.docx
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8.17 There should be an authorized list of allowed interventions, both
inherent and corrective, that may occur during production. The
procedures listing the types of inherent and corrective interventions,
and how to perform them, should be updated, as necessary to ensure
consistency with the actual manufacturing activities. In the event that
an unauthorized intervention is required, details of the intervention
conducted should be recorded and fully assessed under the
manufacturer‘s PQS.

(P28 errf » 2B o BT 1 2 R A i ZH AT

8.19 Aseptic operations (including APS) should be observed at a regular
basis by personnel with specific expertise in aseptic processing to
verify the correct performance of operations and address inappropriate
practices if detected.

(F & FIE# B RET PP JTHTE < f e F L F 12 A7)
--Annex 174

a2
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8.18 The duration of each aspect of aseptic preparation and processing should be
limited to a defined and validated maximum time, including:

i The holding time between equipment, component, and container cleaning, drying
and sterilization. (FiF T/ TI )

i The holding time for sterilized equipment, components, and containers before use
and during filling/assembly. # #7)

ii. ~ The holding time for a decontaminated environment, such as the RABS and isolator
before and during filling /assembly. (FE# Y #F)E*)

iv.  The time between the start of the preparation of a product and its sterilization or
filtration through a 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. (F 257 LFFerf{@ QT g AR L TEERER)

v.  The holding time for sterilized product prior to filling. (= ;& &2 &7/ # )

vi.  The aseptic processing time. (& FiT# PR

vii.  Thefilling time. (L&)

viii.  The maximum exposure time of sterilized containers and closures in the critical
processing zone (including filling) prior to closure.( < j& j&7 2 &7 # i 475 # j§ FE/7) 15

8.21 Containers should be closed by appropriately validated methods.
Containers 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, should be subject to 100% integrity testing.

(@ # foascciig 1= 2 0 2 1245 5 4174100%)
Samples of containers closed by other methods 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 valid sampling plan should
be utilized. The sample size should be based on information such as
supplier approval, packaging component specifications and process
knowledge. (# # g 272 - P fipt g o BB AR D 2 JEGAG S AR
It should be noted that visual inspection alone is not considered as an
acceptable integrity test method.

(7 £ W# 7P ARSI EF EGI L)L) A

EAHEeEERE

8.25 Vial capping can be undertaken as an aseptic process using sterilized
caps or as a clean process outside the aseptic core. 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. (FAEHF  REART §REHRF L)

Where capping is a manual process it should be performed under Grade
A conditions either in an appropriately designed isolator or into Grade
A zone with a Grade B background.
(<2 #F 7 #% BABAE)
8.26 Where capping of aseptically filled sterile product is conducted as a
clean process with Grade A air supply protection, vials with missing or
77

displaced stoppers should be rejected prior to capping. Appropriately
qualified, automated methods for stopper height detection should be in

place. (GEREE CGRei o mn s ’fsf-fé‘-“? LT )

8.29 All filled containers of parenteral products should be inspected individually
for extraneous contamination or other defects.

Defect classification and criticality should be determined during
qualification and based on risk and historical knowledge. Factors to
consider include, but are not limited to, the potential impact of the defect to
the patient and the route of administration. Different defect types should be
categorized and batch performance analysed. Batches with unusual levels of
defects, when compared with routine defect numbers for the process (based
on historical and trend data), should lead to an investigation.

(5 2APHIG P RME T CEAG AR E PGS RERJARTE T LN E)
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 should trigger an investigation as it
indicates a possible failure of the original inspection process.

(F QEfEER o # gt d QA o 4 )
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