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Foreword

ISO 13408-

1:1998(E)

ISO (the International Organization for Standardization) /s

federation of national standards bodies (ISO member bodigs).
preparing International Standards is normally carried “out t
technical committees. Each member body interested.in' a subje
a technical committee has been established has_the-right to be
on that committee. International organizationss¢ governmentg
governmental, in liaison with ISO, also take part in the
collaborates closely with the International Electrotechnical

(IEC) on all matters of electrotechnical-standardization.

Draft International Standards adopted by the technical com
circulated to the member bodi€Syfor voting. Publication as an |
Standard requires approval by at least 75 % of the member bo
a vote.

International Standard\fSO 13408-1 was prepared by Technica
ISO/TC 198, Sterilization of health care products.

worldwide
he work of
rough ISO
ct for which
represented
| and non-
work. 1SO
Commission

Mmittees are
nternational
Hies casting

Committee

ISO 13408 cansists of the following parts, under the general fitle, Aseptic

processing(of health care products:

Part 1: General requirements

Part 2: Filtration)

Part 3: Freeze-drying

Part 4: Sterilization and cleaning in placel)

Part 5: Aseptic processing of solid medical devices
Part 6: Isolator/barrier technology

Annexes A and B of this part of ISO 13408 are for information o

nly.

1) 1SO 13408-1 includes normative and informative clauses on these

subjects until

such time that the more detailed additional parts of ISO 13408 are approved and

published. Once such approved International Standards exist, it is inte
related clauses included in ISO 13408-1 be deleted.

nded that the
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Introduction

Health care
appropriate
for terminal
by moist he
by ethylene
be sterile aj
an alternati
is applied:

a) the ase

b) the asg

cannot

Aseptic prd
component
product is
particulate
intervention

Aseptic pro
use validat
ments and
finished pro

While termi
the assurar
inferred as

the procesg.

maintenang

products that are labeled "sterile” have to be prepared using
and validated methods. ISO/TC 198 has prepared standards
sterilization of health care products by irradiation (ISO 11137),
at (ISO 11134), by liquid chemical sterilants (ISO 14160) and
oxide (ISO 11135). When a health care product is intended to
nd cannot be terminally sterilized, aseptic processing provides
e. There are two distinct situations in which aseptic processing

ptic preparation and filling of solutions;

bptic handling, transfer and packaging of solid products which
be terminally sterilized in their final containers.

cessing requires the presterilization of all product parts or
5 that are in direct contact with the aseptically filled product. The
processed in a controlled environment in which microbial and
levels are maintained at defined levels and whére human
is minimized.

Cessing is an exacting and demanding discipline. Manufacturers
pd systems, adequately trained personnel, controlled environ-
well-documented systematic processes to assure a sterile
duct.

nal sterilization involves the use of a process of known lethality,
ce of sterility associated-with aseptic processing can only be
facilities, equipment and people are all factors associated with
Product development data should also exist to support the
e of sterility by thecontainer and/or closure system following

aseptic production.

The major 4
a) training

layout g

lements to be-considered in aseptic processing include:

of persannel;

people,

particula
systems for water, steam, air and other process gases;
descriptions of and procedures for manufacturing operations including

nd-‘specifications for buildings, equipment and facilities;

materials, material flow, solution preparation and associated

acceptance criteria;

use an

d validation of sterilization processes, including disinfection

practices;

)

validation methods and data requirements for

media fills and

container/closure systems;

h)

operating practices for acceptance criteria, investigation reviews and

release/reject decisions.
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Aseptic processing of health care products —

Part 1:

Gene

1 Sco

This part]
procedur,

This part

NOTE F
informatio

cleaning ip place, isolator technology, and solid medical devices.

This pant of 1ISO 13408 does not supersede or_teplace national regulatory requirements, suc
Manufacturing Practices (GMPs) and/or compendiakrequirements, that pertain in particular to national
jurisdictigns.

2 Definitions

For the purposes of this part of IS©.13408, the following definitions apply.

2.1

action level

(environmental monitoring) established microbial or particulate level requiring immediate follow-up an

action if ¢xceeded

2.2
action le

ral requirements

DE

of ISO 13408 specifies the general requirements for, and offers guidance on, processes, progr
ps for the validation and control of aseptically processed health care products.

of ISO 13408 includes requirements and guidance relative to4he overall topic of aseptic proces

ture parts of ISO 13408 will address specialty topics relatedto aseptic processing, including detaile
h concerning various specialized processes and methods<related to filtration, freeze-drying, sterilizaf

el

ammes and
Sing.
d descriptive

ion in place,

n as Good
or regional

d corrective

nd definitive

(media fi

[Y-established level or number of positive media-filled units, requiring investigation of cause a

correctiv

2.3

action IT exceeded

alert level
(environmental monitoring) established microbial or particulate level giving early warning of potential drift from
normal operating conditions which is not necessarily grounds for definitive corrective action but which could require

follow-up

2.4

investigation

alert level
(media filly established level or number of positive media-filled units, the cause of which should be investigated, but
which is not necessarily grounds for definitive corrective action
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25
aseptic filling
part of aseptic processing where a presterilized product is filled and/or packaged into sterile containers and closed

2.6
aseptic filling line
manufacturing structure or arrangement where product containers and/or devices are aseptically filled

NOTE Generally, the aseptic filling line is arranged to permit the filling of product containers and/or devices in a linear
manner; hence the term "line".

2.7
aseptic pro¢essing
handling the¢ aseptic filling of product containers and/or devices in a controlled environment, in which'the dir supply,
materials, gquipment and personnel are regulated to control microbial and particulate contamination to a¢ceptable
levels

2.8
aseptic progessing area
APA
controlled ¢nvironment for aseptic processing, consisting of several zones, inwhich the air supply, materials,
equipment and personnel are regulated to control microbial and particulate contamination to acceptable levels

2.9
batch manyfacturing record
process dogumentation that supports the manufacturing of a lot or batch of product consistent with definel product
manufacturjng and quality assurance specifications

2.10
bioburden
population ¢f viable microorganisms on or in a health care'product or package prior to sterilization

2.11
bioburden
population ¢f viable microorganisms on matérials and equipment introduced into the APA

2.12
biological indicator
microorganism, traceable to a.ecognized culture collection and of a known sterilization resistance, that is used to
develop ang/or validate a stefilization process

NOTE The jmicroorganisms. are frequently used with a carrier, which is the supporting material on which test orggnisms are
deposited.

2.13
container configuration
denotes the same container design independent of capacity

NOTE Since all aseptically processed products may not be final-filled into a container, this part of ISO 13408 also uses the
expression “product/container configuration.”

2.14
critical processing zone
locality of aseptic processing area in which product and product contact surfaces are exposed to the environment

NOTE Aseptic manipulations performed in a critical processing zone can include aseptic connections, filling, stoppering and
closing operations.
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2.15

critical surface

surface in the critical processing zone within close proximity to aseptic operations and which poses a potential risk
to the product

2.16
differential air pressure
difference in pressure between or within rooms or areas

2.17
disinfectant

I |l ornhvsical aaent that inactiviatas vaaetative micraoraanisms-hut not nacessaribhs hiahlh/ rasicstan
chemical-erphysical-agent-that-inactiv veg microorganisms-butnotn Hyhighlby t spores

2.18
environmjental flora

environmental isolates

microorgpnisms present in and/or isolated from processing or manufacturing environments

2.19

gas filter
porous material placed in compressed gas lines to remove nonviable and/orCviable particulate mattgr from gas
streams which come directly or indirectly in contact with a product

2.20
health cgre product
medical dlevice, medicinal product (pharmaceuticals and biologicals).and in vitro diagnostics

221
high efficjency particulate air filter
HEPA filter

retentive|matrix having a minimum particle-collection-gfficiency of 99,97% (that is, a maximum particle|penetration
of 0,03%) for 0,3 um particles of thermally generated ' DOP or specified alternative aerosol

2.22
laminar gir flow
air flow which is comprised of uniform velocities of air flow along parallel flow lines

NOTE Laminar air flow is frequently used“in cabinets and hoods.

cf. unidirg¢ctional air flow  (2¢33)

2.23
media fill
method qf evaluating'an aseptic process using a microbial growth medium

NOTE Media, fills-"are understood to be synonymous to process simulation tests, simulated product fills, simulated filling
operations, broth trials, broth fills, etc.

2.24

other processing zone

processing zone, other than critical processing zones, in which health care products are not exposed to the
environment

NOTE These zones include staging, transport and storage areas for sterilized components, containers and bulk products in
protected vessels; autoclave-unloading areas; and processing rooms from which critical areas are accessed.

2.25
product contact surface
surface which comes into contact with sterilized product or containers/closures
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2.26

product sterilizing filter
porous material with a nominal rating of less than or equal to 0,22 um, capable of retaining a defined number of

microorgani

2.27

sms using defined challenge tests and conditions

qualification
documented scientific process used by the health care product manufacturer to assure the reliability and capability
of equipment and/or processes before approval for use in manufacturing

©1SO

NOTE Qualification of equipment and/or processes generally includes installation qualification, operational qualification, and

performance

qualification.

2.27.1
installation
process wh
safety stang

2.27.2
operational
testing whi
describing
equipment

2.27.3
performanc
testing whig

2.28
shift

nualification
ch demonstrates that the unit or process under test is in compliance with all relevant design cr
ards, and is calibrated

qualification
ch demonstrates that the equipment and/or process functions as intended, that procedu
pperation of the equipment, and that personnel have been trained to set.up, operate and ma

e qualification
h involves actual challenges to the system to substantiate its‘effectiveness and reproducibility

scheduled period of work or production, usually less than 12 h, staffed by a single defined group of workers

2.29
sterile

state of beifg free from viable microorganisms

NOTE In pr

cf. sterilizat

2.30
sterilization

actice, no such absolute statement regarding the absence of microorganisms can be proven.

on (2.30)

validated process used to rendera product free from viable microorganisms

NOTE The

humber of micro@rganisms that survive a sterilization process can be expressed in terms of probability.
Ay be reduced‘to-a very low number, it can never be reduced to zero.

h outside the APA
tally~controlled area not within the aseptic processing area and not part of critical or other p

teria and

res exist
ntain the

While the

ocessing

probability m
2.31
support are
environmern
zones

2.32
terminal ste

rilization

process whereby a product is sterilized in its final container and which permits the measurement and evaluation of

quantifiable

2.33
unidirection

microbial lethality

al air flow

air flow which has a singular direction of flow and may or may not contain uniform velocities of air flow along parallel

flow lines

cf. laminar air flow (2.22)
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2.34

vent filter

porous material capable of removing viable and nonviable particles from gases passing in and out of a closed
vessel

3 Quality management systems

A quality management system, appropriate to the nature of the operations, shall be implemented to assure control
over all activities affecting aseptic processing. Unless a superseding national, regional, or international Good
Manufacturing Practice (e.g. the World Health Organization GMPs) is employed, the quality management system

h |d b i oonfarna oo vt arapuuramante of 1CMA QNN ond/~r 1O QNNYD
shou LT COTTOTT A TCC v It T tHCTCOUTTCTIICT IS OT ToOU JUU L, At oT o0~ J0U0Zs

NOTE 1 |Guidance on selecting a suitable model is given in ISO 9000-1.

NOTE 2 [The quality management system may include, in addition to the product, components and-ptocess specifications,
written pr@cedures and specifications for:

a) enviponmental conditions in the aseptic processing area (APA);

b) cleaning and disinfection of the APA;

c) steriljzation of the product, equipment, and container/closure system;

d) aseptic processing of bulk products, e.g. freeze-drying, aseptic crystallization, powder drying, etc.;
e) introgluction of items into the aseptic processing area or critical processing zone;

f)  emplpyee gowning practices;

g) in-prpcess testing and evaluation;

h) opergtor and technician training;

i) hange control practices;

j)  validption.

4 Pergonnel

4.1 Pefsonnel management

4.1.1 Documented. procedures for aseptic processing operations, personnel training, and assgssment of
personngl performance against defined criteria, shall be established and implemented.

4.1.2 The-effectiveness of the defined procedures shall be evaluated at defined intervals.

4.1.3 Management shall be responsible for the training required to qualify individuals for access to the APA as
defined in 4.2

4.2 Training for APA qualification
4.2.1 All personnel entering the APA shall be qualified based on successful training as described in 4.2.2 and
4.2.3. Training in the various disciplines and activities should be in proportion to the individual's duties and directed

at the appropriate level of knowledge.

4.2.2 Personnel compliance issues shall be included in the employee training program. All personnel working in
the APA, including supervisors and maintenance staff, shall be trained with reference to:
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personal hygiene, e.g. hand washing and disinfection procedures;

rules concerning the wearing of cosmetics or jewelry;

technique; e.g. employees working in the APA shall avoid

necessary movement and contact with critical surfaces;

necessary movements and talking which can generate particles or create turbulence;

reaching across open containers and exposed product and components, and

blocking air flow over critical surfaces.

ISO 13408

a)

b)

c) aseptic
1) un
2) un
3)
4)

d)

e)

f)

9)

4.2.3 Othgr personnel, including management and other QA/QC personnel, whoeqguire temporary acce

APA shall
trained in th

a) person
b)
c)

d)

rules c
essent
fundan
e)

gownin

If, because
by experien

4.2.4 Recq

425 Alp
zones shall
year.

4.2.6 New
equivalent
participate i

4.2.7 Al p

fundamentals of microbiology;
gowning procedures (see clause 9);
manufacture of sterile products within the APA,;

emerggncy procedures to protect product quality, e.g. loss of HYAC system, loss ofjpawer, etc.

e accompanied at all times by a person trained and qualified in accordance with 4.2.2 and
e essential elements of:

bl hygiene;

bncerning the wearing of cosmetics or jewelry;
al elements of aseptic technique;

entals of microbiology;

g procedures.

of special constraints of the APA in guestion, this is impractical, these staff should be closely
ced staff.

rds of training and evaluatiohyshall be maintained.

ersonnel that directly patticipate in the filling or manufacture of sterile products in the critical p
have taken part in_a#nedia fill that meets the requirements of this part of ISO 13408 at least

personnel warking in the critical processing zone shall take part in at least one actual me
aseptic operations which may be performed in a training environment, before being per
h processes carried out in critical process zones.

©1SO

ss to the
shall be

pbserved

ocessing

once per

dia fill, or
mitted to

relevant qu

4.3 Gene

ral employee health

brsonnel shall be retrained, in accordance with documented procedures, on both job func]ions and

4.3.1 Personnel shall be required to report conditions which may affect aseptic work such as fever, skin lesions,

common co

Id, diarrhoea, etc.

4.3.2 Personnel with reported health conditions affecting aseptic work shall not be permitted to enter the critical

processing

NOTE
operations.

zones, but may be assigned work in other areas.

Initial and periodic medical examinations should be performed for individuals assigned to aseptic processing
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4.4 Monitoring of personnel

4.4.1 Employees trained and qualified to work in the APA shall be subject to a defined microbiological monitoring
programme that includes the sampling of items such as garments and gloves.

NOTE It is general practice to conduct microbiological sampling of personnel garments and gloves after use.

4.4.2 Results of the monitoring programme shall be used to identify trends and evaluate the need for retraining.

5 Facifity-design
5.1 Fagility design features

Layout apd construction features which shall be considered in the design of an APA include;

a) wall] floor and ceiling surfaces which can be cleaned readily and which can withstand cleaning |agents and
disinfectants;

b) ceilipgs which are effectively sealed;
c) avoiflance of ledges and other horizontal surfaces which can collect particles or disturb air flow;

d) instgllation of pipes, ducts, and other utilities in a manner that_avoids recesses and other surfaces which are
diffiqult to clean;

e) adequate space for gowning areas, garment storage, soiled“garment disposal, hand washing and disinfection;

f)  separation of gowning and preparation areas from the*APA by means of airlocks and pass-through windows for
components, supplies and equipment;

g) air flpw patterns which could affect products.and critical surfaces;

h) windows or other means of observing aseptic procedures, where appropriate;

i)  maintenance and monitoring of appropriate differential air pressure;
j)  airlopks equipped with a system to avoid simultaneous opening of doors;

k) maintenance of température and, if necessary, relative humidity within defined tolerances and,|if possible,
monjtored continuogsly;

) layolt of equipment in the APA to facilitate operator and maintenance personnel access whilg minimizing
expgsure of:open containers or product;

m) locafienyof equipment requiring frequent operator intervention or maintenance remote from criticall processing
ZONe€s;,

n) potential for cross-contamination sources.

NOTE 1 The location of the APA relative to other areas within a manufacturing facility should be given full consideration, and
the rationale for its location should be documented.

NOTE 2 In multipurpose facilities, the APA should be located away from high traffic areas (materials, equipment and
personnel) or separated by physical barriers.

NOTE 3 Appropriate facility design should be considered when sensitizing agents, cytotoxics or other hazardous materials
are processed within the APA.
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5.2 Facility design review

©1SO

5.2.1 A facility design review procedure shall be conducted and documented to demonstrate that the facility design
is consistent with product specific requirements. A facility design review shall also be applied when introducing new
processes or product types.

5.2.2 This requirement shall be applied retrospectively to existing facilities.

5.3 Material flow

Aseptic processing facilities shall be designed to promote a controlled flow of components and materials in order to:

a) mainta
b)  minimiz

reach ¢
c) preven
6 Asepti
6.1 Gene
NOTE The

on the naturg

6.1.1 The
within spec

6.1.2 Accs

6.1.3 Suffi
the critical g

6.1.4 An €
(see clause

6.2 Critic

6.2.1 Critig
documente

6.2.2 Appr
or the envir

n the microbiological integrity of critical processing zones;

e the entry of contamination from outside the APA, and contain any such contamination so it
ritical processing zones; and

mingling of clean and dirty items.

C Processing Area (APA)

ral

APA consists of zones which require separation and control. The specification for air quality in each zon
of the operation being carried out. These zones are the critical processing zones and other processing

APA shall be a controlled environment such that ticrobial and particulate contamination are n
fied limits.

ss to APA shall be restricted to qualified personnel as described in 4.2.

Cient unidirectional air flow and/or positive differential air pressure shall exist to prevent contam
rocessing zone and APA from adjacent areas.

nvironmental monitoring pfogramme shall be established, documented, implemented and m
14).
hl processing zenes

al processing zones shall be identified, and microbial and total particulate specifications
.

opriate measures shall be taken to minimize the potential for contamination of sterilized items,
pnment.

does not

b depends
zones.

aintained

ination of

aintained

shall be

materials

6.2.3 Critical processing zones shall contain less than 3 500 particles of diameter equal to or larger than 0,5 um for
each cubic metre of air as measured during operational conditions.

NOTE 1 This quality of air is commonly referred to as Grade A, Class M 3.5, or Class 100 in existing, commonly-used national
and international air quality standards.

NOTE 2 Critical processing zones should be subject to effective monitoring during operations to identify trends in
environmental data.

NOTE 3
fill when fillin

g is in progress, due to the generation of particles or droplets from the product itself.

It is accepted that it may not always be possible to demonstrate conformity with particulate standards at the point of
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6.2.4 Critical processing zones shall be routinely monitored for the presence of microorganisms, i.e. environmental
flora/isolates (14.3.1.1) and airborne patrticles (14.4).

6.3 Other processing zones

6.3.1 Other processing zones shall be identified, and microbial and total particulate specifications shall be
documented.

6.3.2 Appropriate measures shall be taken to minimize the potential for contamination of sterilized items, materials
or the environment.

6.3.3 Olher processing zones shall contain less than 350 000 particles of diameter equal to or greatérthan 0,5 pm
for each fubic metre of air as measured during operational conditions.

NOTE This quality of air is commonly referred to as Grade B, Class M 5.5 or Class 10 000 in existing, corpmonly used
national ahd international air quality standards.

6.3.4 Ofther processing zones shall be routinely monitored for the presence of microorganisms, i.e. ervironmental
flora/isolates (14.3.1.1) and airborne patrticles (14.4).

7 Support areas outside the APA

7.1 Support areas shall contain less than 3 500 000 particles of dianieter equal to or greater than 0,5 pm for each
cubic metre of air as measured during operational conditions.

NOTE 1 [This quality of air is commonly referred to as Grade C/D{ €lass M 6.5 or Class 100 000 in existing, commonly used
national ahd international air quality standards.

NOTE 2 [The disinfection and environmental monitoring of this area may be less frequent than that utilized for thie processing
zones.

7.2 Support areas shall be monitored routinely for the presence of microorganisms, i.e. environmental
flora/isolates.

8 Environmental air systems.and controls

NOTE The basic elements of.environmental air systems and control programmes should consider proper desigh and control
of the aseptic processing facilities including: relative humidity, temperature, air velocity, HEPA filtration, direction gf airflow, and
room-to-rgom differential dir pressure.

8.1 Temperature‘and humidity

8.1.1 Temperature and, if necessary, humidity levels shall be specified, controlled, maintained and monitored to
assure employee comfort while maintaining product attributes, as this has a direct impact on aseptic technigues and
the potential level of contamination.

8.1.2 These requirements shall be met with a full complement of operational personnel and with all equipment in
operation.

8.2 Air

8.2.1 Differential air pressure shall be specified, controlled, and monitored between zones.

8.2.2 All critical processing zones shall receive HEPA filtered air that has a velocity sufficient to maintain the
required zone classification.


https://standardsiso.com/api/?name=6c7e60810c6e6e478b5c0c28cb038037

ISO 13408-1:1998(E)

©1SO

8.2.3 Where unidirectional air flow is specified, velocities shall be monitored for each HEPA filter according to a

programme

NOTE Sign

at established intervals.

ificant reductions in velocity can increase the possibility of contamination.

8.2.4 Air flow patterns shall be determined and documented to demonstrate that air flow is appropriate to the
process being performed and shall include investigations into the effects of turbulence on the sweeping action of the

air.

8.3 HEPA filter integrity

8.3.1 Certif

HP2P-C 1PN
reatom

HEPA filter

8.3.2 Initig
8.3.2.1 Up
8.3.2.2 WH
integrity wit
such as DG
8.3.2.3 Th

8.3.2.4 Air

shall be accompanied by a supplier's certification of efficiency.

| and periodic testing

on installation, filters shall be integrity-tested by a suitable method.

hin the facility and certified as measured by a suitable test, e.g. paraffin-oil, chemical aerosol
P, etc.

b velocity of air flow through the filters shall be tested at specifiedvintervals.

flow patterns shall be reconfirmed whenever an air flow configuration change has been introdu

8.3.2.5 Fillers shall be tested according to documented proceduresswhen events or situations that might

integrity of
have been

8.3.3 Filte

8.3.3.1 In

he filter have occurred, or environmental monitoring-results suggest that the integrity of the
compromised.

failure

he event of filter failure, a documented-investigation shall be conducted to identify the potential

the failure, and any remedial action that has beentaken shall be documented.

8332 A
shall be cor

9 Gowni
9.1 Gowr

9.1.1 Emp
into the AP/

locumented management review'covering the quality and disposition of potentially affected
ducted in accordance with defined procedures.

ng

ing training

\.

en conditions are being maintained through the use of HEPA filters, the filters shall be tested for

Challenge

ced.

affect the
filter may

cause of

products

oyees-shall be trained in appropriate gowning procedures to minimize the introduction of contamination

9.1.2 Effectiveressof traming forgowmning procedures stattbeverifredusimg microbiotogicat methods:

NOTE Tota

| particle methods may also be used to show effectiveness of gowning.

9.1.3 Results of verification of gowning training shall be communicated to employees.

9.2 Gowning requirements

9.2.1 Personnel shall wear dedicated factory clothing, including shoes, prior to entering the gowning area.

NOTE 1 Pe

10

rsonnel should enter the gowning area by way of an airlock.
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NOTE 2 Personnel may change into dedicated factory clothing in the airlock adjacent to the gowning area.

9.2.2 Personnel in support areas shall wear garments which meet the particulate requirements specified for the
area.

NOTE A mesh hair net and beard cover, if required, are donned in the airlock. Disposable shoe covers may be used in
addition to dedicated shoes.

9.2.3 Personnel entering the APA shall wear garments that are processed to render them free from viable
microorganisms and that minimize particle generation.

NOTE 1 Sterile, flexible goggles are often worn over the hood to cover the eyes and eyebrows. Care must be taken to assure
that, at the areas where clothing meet areas such as the Tower leg, wrist and neck, no gaps or exposed skin dgre apparent.
Some clepinroom operations use arm covers, extra-high boots and double gloves to minimize the likelihood~of-gaps or tears
occurring during movement.

NOTE 2 |After a garment has been tested for microbial contamination (see 4.4), it should not be worn, in the APA yntil cleaned.

9.3 Control of gowned personnel

9.3.1 Wiitten procedures shall be implemented to assure that personnel do not€empromise the aseptid processing
environmnient.

9.3.2 Gloves and gowns shall be checked regularly for proper fit and integrity.

9.3.3 Operators working in support areas outside the APA shall et have access to the APA without|undergoing
appropriate training and gowning procedures (see 4.2).

NOTE Pgrsonnel conducting filling operations should not routinely ‘be exchanged during a shift with employeds performing
other fungtions within the APA.

10 Clganing and disinfection of the APA

10.1 Disinfectants and cleaning agents

10.1.1 Aseptic processing areas shall be cleaned and disinfected on a regular basis in accordgnce with a
documerjted procedure.

10.1.2 Only cleaning agentscand disinfecting agents which are validated and approved shall be used.
10.1.3 Disinfectants and cleaning agents shall be free of microbiological contamination.
10.1.4 Records of-cleaning and disinfection shall be prepared and retained.

10.1.5 PRrocedures shall include use of approved agents, cleaning schedules, disinfectant applicpation, post-
disinfectipn-cleaning if required, employee safety precautions, and care and storage of cleaning aids.

10.1.6 The removal of disinfectant and cleaning agent residuals on product contact surfaces shall be validated.
10.1.7 Disinfectants shall have a stated expiration date.

NOTE 1 Disinfectant containers should be cleaned thoroughly and, if necessary, sterilized before reuse.

NOTE 2 The manufacturers' instructions should be followed with respect to storage and use.

NOTE 3 National personnel safety regulations should be considered when selecting disinfectants and disinfectant procedures.

NOTE 4 Interchanging or rotating disinfectants should be considered due to potential changes in environmental flora/isolates.

11
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NOTE 5 A sporicidal agent might be necessary if environmental monitoring indicates the presence of spore-forming
organisms, moulds and fungi.

NOTE 6 Disinfectant and cleaning agent containers and other cleaning equipment to be used in the APA should be reserved
exclusively for this area.

10.2 Validation of disinfection procedures

10.2.1 The effectiveness and frequency of the disinfection procedure shall be determined as part of the process

validation.

10.2.2 Each facility shall have appropriate procedures in place to evaluate, approve and control the use of

disinfectant
NOTE Eval
recovered frq
10.3 Mon

10.3.1 Thd
monitoring

10.3.2 Wh
contaminati

D.

bation of the efficacy of disinfectants should consider the reduction of types and numbers of-micro
m surfaces during routine environmental monitoring.

itoring of effectiveness of cleaning and disinfection

effectiveness of cleaning and disinfection shall be determined as part.of an overall envir
brogramme.

q

En unusual microbial results are encountered or persist, an investigation to identify the
pn shall be performed and documented.

11 Qualification of equipment and utilities, and process validation

11.1 Gen

11.1.1 Al

11.1.2 Pro

eral

brocesses used in the APA which affect produet sterility or product attributes shall be validated.

cedures shall be in place describing thé'eperations of all critical equipment.

11.2 Qudlification of processing equipment

Processing

equipment such as sterilizers, component washers, filters, fillers, closure placement equipmen

machinery and freeze-dryers shall bequalified to assure suitability for its intended purpose.

11.3 Vali
11.3.1 Equ

11.3.2 Ste

Jation of sterilization of equipment product-contact surfaces
ipment surfaces which contact product shall be sterilized.

Filization-processes applied to the above equipment surfaces shall be validated.

brganisms

onmental

ource of

t, sealing

11.4 Vali

Jation of process-related utilities

Process-related utilities such as purified water, water-for-injection, pharmaceutical compressed air (and/or other
gases), clean or water-for-injection steam, and clean-in-place/steam-in-place systems shall be validated to be

suitable for

intended use.

12 Materials and equipment delivered to aseptic areas

12.1 Ster

ilization

Each of the sterilization processes used to sterilize components or materials used in the aseptic suite shall be
independently validated.

12
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12.2 Gases

12.1.1 All compressed gases that contact products, container/closures or product contact surfaces shall be
sterilized.

12.2.2 Compressed air shall be controlled for moisture and oil contamination.

12.3 Bioburden

The characterization and resistance to microbial inactivation of the bioburden on components and equipment that
are to be introduced into the APA shall be periodically determined.

12.4 Dgpyrogenation

When a depyrogenation process is used, data shall demonstrate that the process will remove.a greater quantity of
endotoxin than might have been originally present in the component or product.

NOTE 1 |Data should be available that demonstrate a knowledge of the quantity of endotoxin on materials prior tq treatment in
a depyrogenation process.

NOTE 2 |Plastics medical devices and/or containers may be depyrogenated by rinse processes, and/or high|temperature
moulding,| and/or extrusion processes prior to filling. These items should be stefilized as soon as possible after|the washing
process tg prevent endotoxin contamination.

NOTE 3 |Rubber compound stoppers may be rendered pyrogen-free by~multiple cycles of washing and rinsing|prior to final
steam stefilization.

13 Prgcessing time

13.1 The compounding of bulk solutions shall be controlled in order to prevent potential increase in mig¢robiological
levels, and possibly endotoxins, that can occur ap to the time that the bulk solutions are sterile filtered.

NOTE Splutions should be compounded in a-support areas (see 7.1) in sealed tanks, particularly if the solution i to be stored
prior to filtration.

13.2 ThE total time for the product filtration and filling operations, and holding time after filtration and prior to filling,
shall be lmited to a defined maximum.

NOTE Elapsed time betweentomponent washing and sterilizing should be minimized and limited to a defined maximum.

13.3 Wiitten documentation shall exist that describes the operational procedures for the handling and processing
of materipls and equipment delivered to aseptic areas.

14 Envircpmental monitoring-programmes

NOTE The environmental monitoring programme is a defined, documented programme that describes the routine particulate
and microbiological monitoring of processing and manufacturing areas and includes a corrective action plan when action levels
are exceeded.

14.1 Procedures

14.1.1 Procedures describing the environmental monitoring programme shall be established, documented and
maintained.

14.1.2 These procedures shall describe:

13
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a)
type of

sites m

actions

frequency of monitoring;

monitoring;

onitored;

alert and action levels; and

taken when specifications are exceeded.

14.2 Sampling
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14.2.1 Pro

14211 P
immediately

14.2.1.2 S
contaminati

14213 O
and testing

14214 S
frequently t

14215 T
monitoring

14.2.2 Sar
Sampling s

NOTE The

cessing zones and frequency of sampling

foduct contact and material contact sites in the critical processing zone shall be monitered duri
after completion of the filling operation.

ampling in critical processing zones shall be performed in a manner which presents 3
pn risk to the product.

ther processing zones shall be monitored at a defined frequency based on classification of t
data.

upport areas outside the APA shall be monitored at a defined/frequency, but may be monit
han processing zones.

he frequency of such monitoring for different facilities shall be based on historical envi
lata and the type of product and process.

hpling sites
tes should be derived from and consistent'with those used during validation activities.

individual sampling sites for each (programme should be at the discretion of the manufacturer,

differences i facility/equipment design and processing parameters.

14.3 Microbiological environmental monitoring programme

143.1 Ge

14311 T
environmern

143.1.2 V|

143.13 S

neral

he aseptic processing area shall be routinely monitored for the presence of microorgan
tal flora/isolates. Periodic monitoring shall include methods for yeast, moulds and other microor|

plidated-recovery methods and calibrated equipment shall be used.

hg and/or

minimal

he zones

bred less

onmental

reflecting

sms, i.e.
janisms.

pmples shall be collected from areas in which components and product are exposed to the env

ronment,

such as crit

cal processing zones and filling nes.

14.3.1.4 Additional microbial and particulate monitoring shall be performed following start-up of operations or
following periods of extended shut-down or modifications to the facility.

14.3.1.5 Gases which are sterile-filtered, and used in contact with the product, primary containers or direct product
contact surfaces, shall be periodically monitored for the presence of microorganisms.

14.3.2 Additional microbial characterization

The microbiological

environmental monitoring programme shall

environmental flora/isolates to allow an assessment of the risk to the product.

14

include periodic characterization of the
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14.3.3 Microbiological sampling techniques

Air sampling, using a volumetric sampling method, and other sampling methods, e.g. settle plates, swabs and
contact plates, shall be used as appropriate to evaluate the microbiological quality of zones within the APA.

14.4 Particulate environmental monitoring programme

Particulate monitoring programmes shall be implemented for areas or equipment where product quality, personnel
safety or testing accuracy can be affected by particulates or environmental conditions.

15 Aldrt and action levels
15.1 Dgvelopment of alert and action levels
Alert and| action levels shall be developed for all sampling sites in the APA.

NOTE 1 JAlert and action levels should be derived from and consistent with results @btained during the asegptic process
validation| Historical data from routine monitoring may also be appropriate for use in setting alert and action levels.

NOTE 2 [Often one level is appropriate, serving both as alert and action levels for ctitical processing zones.

NOTE 3 JAdjustments of alert and action levels could be appropriate, basedvupon the results of the periodic [media-fill re-
evaluatior|s and associated environmental monitoring data.

15.2 REpview of data

The results of all environmental monitoring shall be reviewed in a timely manner against the alert and action levels
established for the facility, and the impact on the product's quality shall be assessed.

If the enJironmental monitoring programme indicates that specified limits are exceeded, corrective action should be
taken.

15.3 Epvironmental monitoring trend analysis
15.3.1 HEnvironmental data shatl"be analyzed for trends on a routine basis.

15.3.2 An investigation shaill*be initiated when necessary as indicated by trend data.

16 Investigations and reports

16.1 Investigation action plans

16.1.1 Investigations shall be conducted for unusual circumstances, extended mechanical breakdowns, or when
action levels are exceeded.

16.1.2 Written investigation procedures shall be available and shall include determination or review of the
following:

a) data to be collected;
b) extent of the problem;

c) impact on product or environmental control;

15
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16.2 Inve

Investigatio
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17 Medi

17.1 Op€
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NOTE A m
environment
will have the
environment,
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17.2 Initig

nt is once again under control. Revalidation may be necessary based on the outcem
.

stigation report
investigation shall be documented in a report.

report shall be reviewed and approved by management and distributed_to all key personnel a
ptic processing operation.

pre appropriate, the report shall also contain future corrective actions and recommenda
bf product.

A fills (process simulation tests)

rational control

of aseptic operations is dependent.ga’ and maintained by well-trained personnel, defined pr
priately designed equipment and. facilities (see Introduction.) Media filling in conjunc
Sive environmental monitoring ean be particularly valuable in demonstrating that the aseptic p
utions, suspensions, and pewders is functioning as intended. The media fill should simulate th
far as reasonably practicable:

edia fill is a point in-a” time-representation of the capabilities of an aseptic processing system

equipment and persofnel. It does not automatically ensure that products made on the same line at o
same level of microbiological quality. However, through control and validation of all related processe
bl monitoring, qualification of personnel, and validation of cleaning and sterilization cycles, it is possible t
roduct quality.demonstrated by the media-fill programme.

| performance qualification

process
e of the

ssociated

tions for

pcedures
lion with
ocessing
e aseptic

including
ther times
5, such as
D maintain

17.2.1 Performance qualification shall be conducted for each new aseptic filling line and for each new
product/container configuration which has not been represented in a previous performance qualification.

17.2.2 Performance qualification shall consist of media-fill studies of a product/container configuration which is
representative of the actual product to be filled. Representative criteria include:

a)

b)
etc.;

16

the actual product/container configuration that is representative of other filled products on the filling line;

two products which bracket all others with respect to size, fill, container opening, line speed, manipulations,
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c) products which have been deemed to be the worst case with respect to the opportunity for contamination, e.g.
a container which has the largest opening and is conveyed at the slowest line speed.

17.2.3 Performance qualification acceptance criteria shall meet the requirements of Table 1.

Table 1 — Initial performance qualification — Media-fill acceptance criteria

Production batch Minimum number of [ Minimum number of Media-fill Media-fill
size (number of media fills total filled units ALERT LEVEL and ACTION LEVEL
units) required action
4500 =3, as necessary, to 5000"? One (1) contaminated unit in Two (2) contaminatgd units in a
achieve total number any run; Investigate cause, single run, or on€ (1)-gach in 2 runs;
filled units conduct one (1)additional run; Cease qualification|media fills;
(repeat performance investigate cause; repeat initial
qualification if the additional qualification meflia fills.
run fails).
=50( to 2 999 =3, as necessary, to 5000" As above As abovd
achieve total number
filled units
= $000? 3fills of at least 9 000 As above As abovsd
3 000 units per run

1) Since |ess than 3 000 units would be filled in any one run, Table 3 cannot be directly applied; however, on an empirical accumulative basis, no
positive uits in each of the individual media-fill runs would be suggestive of a low contaminatieh, level.
2) See 17.2.4 regarding considerations for small or infrequent production or clinical batches:

3) The nymber of units filled in a media-fill run should allow for interventions that are routinely’encountered during production. Seel7.3.4 and 17.5.4.

The number of runs and total filled units are summarized below. Media fills relative to a), b) and c),
contain g number of units at least equal to the maximum production batch size.

below, shall

a) For production batch sizes of less than 500 units,\aminimum of three media-fill runs, for a total of 5 000 units,
shall be conducted.

b) For $mall, infrequently filled production or. ¢linical batches (< 500 containers, filled less than four timgs per year)
that |are filled on established, qualified,"manufacturing equipment in a controlled environment,| it shall be

accgptable to conduct three media fills_preceding the fill.

c) For production batch sizes between 500 and 2 999 units, a minimum of three media-fill runs, for a tgtal of 5 000
filled units, shall be conducted.,

d) For production batch sizés,of 3 000 units and greater, a minimum of three media-fill runs of 3 000| each, for a
totallof 9 000 filled units; shall be conducted.

NOTE Itjmay be necessary to fill more than 3 000 units per media-fill run in order to accommodate process Variables and

interventigns routinely. encountered during production.

17.3 Periodic performance requalification

17.3.1 Scheduled media-fill requalifications shall occur at least every six months for each product/container
configuration and aseptic filling line.

17.3.2 Aseptic filling lines and product/container configurations used less frequently than every six months shall be
requalified with an acceptable media-fill test.

17.3.3 Product manufacturing may resume while the media-filled units are being incubated; however, product
release shall not occur until acceptable media-fill data are obtained.

NOTE Media-fill requalification of the process or line prior to the scheduled six-month interval should be considered in cases

of facility and equipment modification, changes in personnel, anomalies in environmental testing results or end product sterility
testing.

17
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17.3.4 Requalification acceptance criteria shall meet the requirements of Table 2. The number of runs and total
filled units are summarized as follows:

a) For small production batch sizes (< 500 containers), three media-fill runs of the maximum batch size shall be
conducted.
b) Alternatively, for small, infrequently filled production batches or clinical batches, (< 500 containers filled less

than four times per year), it shall be acceptable to requalify the process or line by performing a single media-fill
run, containing a quantity of units at least equal to the production batch, immediately after the production batch
is filled.

NOTE Any necessary measures should be taken to assure inactivation or elimination of antimicrobial residuals in filling lines
prior to condlicting a media fill.

c) For prdduction batch sizes between 500 and 2 999 units, one media-fill run of at least the maximuin bdtch size
shall b¢ conducted.

d) For prpduction batch sizes greater than 3 000 units, one media-fill run of at least.‘35000 units|shall be
condudted.

NOTE It might be necessary to fill more than 3 000 units per media-fill run in order to accommodate process varfables and

interventiong routinely encountered during production.

17.4 Repgat of initial performance qualification

17.4.1 When required, repeat of performance qualification shall bé/conducted using the same procedures,
methods and acceptance criteria as described in 17.1.

17.4.2 An pseptic process or filling line shall be subject to repeat.of performance qualification studies whep:

a) an actipn level is exceeded, unless an assignable cause-for the exceeded action level is identified;

b) production lines have not been in operation for an extended period of time, e.g. one year;

¢) there has been a significant change.

NOTE Docymented change control procedures should identify significant changes, such as:

» | modifications in equipment directly. contacting bulk product or product/containers
modifications in equipment or/facilities which can affect air quality or flow
major changes in productioh personnel, e.g. new crews

initiation of additional production shifts

17.5 Media-fill procedures

17.5.1 Medlia fills shall.be conducted on separate days, at different times during the normal working period.

17.5.2 Alist of permitted and proscribed intervention events that could occur during the aseptic processing shall be
available.

17.5.3 Media=fills shall he conducted under 'nrnm:QQing conditions that include "waorst-case" conditions e.g. the

greatest practical number of permitted interventions, correction of line stoppage, repair or replacement of filling
needles/tubes, replacement of on-line filters, number of personnel involved, etc. The duration of media fills may
need to be adjusted for special processes where planned interrupted filling occurs.

17.5.4 The media-fill run shall be of sufficient duration to cover most manipulations and operations that are
normally performed in actual processing.

NOTE If multiple sizes of the same container/closure configuration are aseptically filled, selective sizes may be used for
media fills. Containers with the widest diameter openings and lowest line speed should be included in the media-filling regimen
and might be representative of worst-case conditions. However, there are cases where small containers are representative of
worst-case conditions because of lack of container stability in the line operations and the need for increased manual
intervention.

18
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Table 2 — Periodic requalification — Media-fill acceptance criteria

Production batch Number of media Minimum number of Media-fill Media-fill
size (number of fills units per media fill ALERT LEVEL ACTION LEVEL
units)
<500 = 3% Maximum One (1) contaminated unit in Two (2) contaminated units in a
batch size” any run; cease single run; cease requalification;
requalification; investigate investigate cause; repeat initial
cause; repeat periodic qualification per Table 1
requalification.
= 500 to 2 999 1 Maximum As above As above
batch size” Repeat the media-fill run.
=3000? 1 3000 Repeat the media-fill run if See Table 3 for maximum
the alert values in Table 3 are action level values.
exceeded.
1) Since Igss than 3 000 units would be filled in any one run, the 95 % confidence limit table cannot be directly applied; however, on ‘an|empirical
accumulative basis, no positive units in each of the individual media-fill runs would be suggestive of a low contamination level. Réferenge Table 3.
2) See 17/2.4 regarding considerations for small or infrequent production or clinical batches.
3) The number of units filled in a media-fill run should allow for interventions that are routinely encountered during production. See 17.2{4 and 17.5.4.

17.6 Media selection and growth support

17.6.1 Verification of growth promotion of media used in specific media-fill tuns shall be conducted fpllowing the
run.

17.6.2 The incubation temperature shall be the same as that used for’the media-filled units.
17.6.3 The media selected for media-fill runs shall be capable of\growing a wide spectrum of microorganisms and
of suppofting microbiological recovery and growth of low numbers of microorganisms, i.e. 100 colony-forming units
(CFU)/unjit or less.
NOTE Gfowth-promotion test units should demonstrate growth of the test organisms in conformance with pharmacopoeial
requiremgnts. Such tests should be conducted within the actual media-filled containers where possible.

17.7 Incubation and inspection of media-filled units

17.7.1 Ueaking or damaged media-fill_evaluation units shall be removed, and a record made of sugh removal,
following|processing and prior to incubation of the media.

17.7.2 WMedia-filled evaluation units.shall be incubated for a minimum of 14 days.

17.7.3 Ipcubation temperatures shall be appropriate for the specific growth requirements of microorganisms that
are anticlpated in the aseptic'filling area.

NOTE Epvironmental{smonitoring data can assist in identifying the optimum incubation temperatures. Frequently-used
temperatyres ranges for incubation are 20 °C to 25 °C and 30 °C to 35 °C, or 28 °C to 32 °C.

17.7.4 Media-filled units shall be stored or manipulated to allow contact of the media with all product contact
surfaces[in-the unit.

17.7.5 After completion of the incubation period, the media-filled containers shall be visually inspected for the
presence of microbial growth.

17.7.6 Microorganisms present in contaminated units shall be identified to help determine the likely source of the
contamination.

NOTE 1 Inspection of the units at an earlier time period (3 d to 7 d incubation) can be useful to gain a preliminary indication of
the results.

NOTE 2 Media-filled units should be chronologically identified within the batch to help identify the time at which a
contaminated unit was filled.

19
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17.8 Acceptance criteria

17.8.1 General

©1SO

A contamination rate of 0,1 %, with a 95 % confidence level, shall not be exceeded in a media fill of not less than

3 000 units.

NOTE 1 This part of ISO 13408 includes a statistical approach for assessing the probable rate of contamination within media
fills. The probable rate of contamination is based on the numbers of units filled, and the upper 95 % confidence limit of
positives derived from the actual positive units that occurred in the media-fill runs.

NOTE 2

Although this part of ISO 13408 describes a contamination rate of 0,1 % in media fills, manufacturers should
strive to achieve a lower rate. Automated rapid-fill lines and filling lines contained within isolators should allow a contamination

rate less tha

h 0,1 % for media fills. This is difficult to demonstrate, however, since, for example, 30 000 units would have to be

media-filled fo demonstrate a contamination rate of 0,01 %.

NOTE 3 Se¢e 17.2.3 and 17.3.4 regarding batches of less than 500 units.

Regardless| of the values that appear in Table 3, any contaminated units shall be investigated concerning the
reason and possible origin of the recovered microorganism(s). It may be necessary to e¢onsider the media fill a
failure regdrdless of the number of recovered microorganisms, if the manufacturing, environment or groduct is
deemed at fisk.

17.8.2 Acdeptance criteria tables

17.8.2.1 Thble 1 shows the acceptance criteria for initial performance qualification of an aseptic processing line.
17.8.2.2 Thble 2 shows the acceptance criteria for requalification of an‘aSeptic processing line.

17.8.2.3 Tpble 3 shows alert and action levels when a 0,1 % contamination rate is attained for large nymbers of
media-filled|units, i.e when one elects to media-fill greater than 3-000 units.

The action |levels in Table 3 are based on a 0,1 % contamination rate. This value was attained by dijiding the
number of media-filled units by the upper 95 % confidence-limit for the presence of positives as calculat¢d by the
Poisson dis}ribution formula.

Annex A includes descriptive and derivation information concerning establishment of an upper 95 % confidence

level (CL) and the setting of a 0,10 % actionevel. Examples for calculating the frequency of contamination for a
i r of media-filled units are included-in annex A.

Serves as

[ a greater
e has not

Regardless| of the number-"of positives recovered from a media fill, it is incumbent upon the manufgcturer to
investigate [the origin-of 'microbial contamination to ensure that both the aseptic manufacturing environment and
product are|not at risk:

17.9 Contamination with media

Contamination of the facility and equipment with media during media-fill runs shall not compromise the quality of the
facility and equipment or the product subsequently processed using the same facility and equipment. Media shall be
handled properly and promptly followed by cleaning, disinfection and, where necessary, sterilization of the
equipment.

NOTE The validation of cleaning, disinfection and sterilization methods should demonstrate the removal of media spillage that
may have occurred during media-fill runs.

17.10 Data required for media fills

All media-fill runs shall be fully documented, and the following information (where applicable) included with, or cross
referenced to, the records for each media-fill run:

20
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Table 3 — Alert levels and action levels for large numbers of media-filled units

Number of units in Alert level Y (number of Action level 2 (number of
single media-fill test contaminated units in a contaminated units in a single
single media-fill run) media-fill run)

3000 Not applicable 1

4750 1 2

6 300 1 3

7 760 1 4

9160 T 5

10 520 2 6

11 850 2 7

13 150 3 8

14 440 3 9

15710 4 10

16 970 4 11
NOTE|1 Any recovered microorganisms shall be investigated related to the reason’ and possible origin of the fecovered
microgrganism(s) (see 17.8.1).
NOTH 2 A sufficient number of units should be media-filled to permit most intefventions and worst-case conditions that may occur
during| production conditions (see 17.5.4).
1) This alert level is based on selection of a 0,05 % contamination rate.
2) =0J1 % contamination rate at a 95 % confidence level.

a) dateland time of media fill;

b) identification of filling room used;
c) contpiner/closure type and size;
d) volume filled per container;

e) filling speed,;

f) filter{lot and catalogue-number;
g) type|of media filled;

h)  numper of units filled;

i)  numperof units rejected at inspection and r518eason;

i) number of units incubated,;
k) number of units positive;

j) incubation time and temperature for each group of units incubated and whether any group of units is subjected
to two different temperatures during the incubation;

m) procedures used to simulate any steps of a normal production fill, which might include, for example, mock
freeze-drying or substitution of vial headspace gas;

n) microbiological monitoring data obtained during the media-fill set-up and run;
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o) listofp

p) growth

ersonnel who participated in the media fill;

promotion results of the media removed from filled containers;

©1SO

g) identification of the microorganisms from any positive units, and investigation of any contamination events
observed during media fills;

r) management review;

s) length of time media was stored in holding tank prior to filtration;

t) length of time taken to fill all containers.

17.11 Me

17.11.1 In

17.111.1
regarding th

dia-fill runs exceeding action levels
estigation
When media-fill action levels are exceeded, an investigation shall be conducted and doq

e cause.

f action levels are exceeded, there shall be a prompt review of all apprepriate records relating t
between the current media fill and the last successful one.

ation should include, but not be limited to, consideration of thefollowing:
al environmental monitoring data;

ate monitoring data;

nel monitoring data (finger impressions, etc.);

ition cycles for media, commodities and equipment;

r flow patterns and pressures;

r technique and training;

| events that occurréd-during the media fill;

conditions of.sterile commodities;

ation of eontaminants as a clue to the source of the contamination;

eeping procedures and training;

umented

0 aseptic

ilter evaluation (airborne particulate-tevels, smoke-challenge testing, velocity measurements, etc.);

17.11.1.2
production
The investig
a) microb
b) particu
C) person
d) sterilizg
e) HEPA
f)  room &
g) operatg
h) unusus
i) storage
j) identifi
k) housek
I) calibra
m) pre-an

. AP H s H "
TUTTUT SIETZAaturT TYUIPITICTTIL,

d post-filter integrity test data, and/or filter housing assembly;

n) product and/or process defects, and/or limitation of inspectional processes; and

0) documented disqualification of samples for obvious reasons prior to final reading.

17.11.2 Corrective actions

17.11.2.1 Media-fill tests which exceed action levels shall require action as described in Tables 1 or 2.
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17.11.2.2 Decisions on whether or not to take action against product being held and/or distributed shall be based
upon an evaluation of all the information available and shall be documented.

17.11.2.3 All product that has been produced on a line following the media fill shall be quarantined until a
successful resolution of the media fill has occurred.

NOTE A review of production batches in association with an unsuccessful media fill should include appropriate environmental
monitoring data, the record of sterility test results over this period of time, possible assignable causes for the current media-fill
results, and any other information that would bear upon the sterility of the product involved.

18 Finished-product sterility testing

18.1 Ggneral

Sterility testing of aseptically filled products shall be conducted for each batch or lot.

18.2 Investigation of sterility-test positives

18.2.1 PRositive sterility-test results shall be evaluated and an investigation shall be initiated to ddgtermine the
source of contamination, including whether the growth occurred due to_contamination during the test.

18.2.2 A correlation assessment between types of microorganisms found in the manufacturing environment,
sterility testing room, and isolated from failed sterility tests shall be*conducted.

18.3 Sampling plans
18.3.1 $ampling plans for in-process or finished product evaluation shall be developed to assure reprgsentation of

the entire batch and shall be based on a statistical rationale or other acceptable compendial of regulatory
requirements.

18.3.2 The sampling plan shall be representative of the lot.
Samples|obtained are considered representative of the lot if:

a) they|are obtained periodically (including beginning, middle and end) throughout the filling run; and

b) theylinclude units edllected after operator intervention in the processing zone(s).

19 Stgam-in=place

19.1 Generat

19.1.1 Equipment which cannot be sterilized in an autoclave due to size or configuration shall be steam-sterilized
in situ with a demonstrated process lethality of six logarithms reduction, using a moist-heat-resistant biological
indicator system for initial qualification and requalification.

The use of heat-resistant microorganisms in validation processes requires appropriate control to minimize potential
contamination of the APA.

Steam-in-place allows the entire health care product processing system to be steam sterilized as a single entity,

eliminating or reducing the need for aseptic connections. Examples include tanks, filling lines, transfer lines, filtration
systems and water for injection systems.
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A steam-in-place process requires the precise execution of procedures for the removal of air and condensate, as
well as for the integrity of the system once the process has been completed. Minor deviations from the established
procedure can result in process failure, which could remain undetected. The following measures should be
addressed for steam-in-place systems:

a) displacement and elimination of entrapped air by gravity or vacuum methods;

b) constant bleeds or steam traps at all low points to eliminate condensate build-up;

c) strict adherence to the steam-in-place procedures;

d) proper maintenance of the integrity of the system after the process;

e) strict adherence to the maximum filter specifications for temperature, pressure and flow; and

f) avoidapce of back-pressure on filters during steam-in-place.

19.1.2 In the absence of an automated SIP system, manual procedures shall be defined, adhered to, and
documentedl.

19.2 Post-sterilization system integrity
19.2.1 Sygtem integrity shall be maintained after sterilization.
19.2.2 Gases (air or nitrogen) introduced into the total system shall be sterile.

19.2.3 Thg system shall then be purged of steam and condensate.and maintained under positive pressure until
ready for uge.

NOTE The |introduction of a sterile gas (e.g. air or nitrogen) can drythe system prior to use, which is very impoftant if the
product to bg processed is non-aqueous.

20 Process filtration

20.1 Filtegr and filter equipment evaluation‘programme
20.1.1 A dpcumented filter evaluation (programme shall be established prior to validation and acceptance of filters.
This programme should include evaluation of the following:

a) pertineht manufacturer data regarding filters and filter components (membranes, cartridges, support sfructures,
end-caps, gaskets, Osring material, etc,);

b) procedures for intégrity testing;

c) filter and product compatibility;

d) filter extractables and particte shedding:.

The shedding or media-migration characteristics of the filter should be evaluated based on the intended life of the
filter.

20.1.2 Product-sterilizing filters shall be evaluated by an appropriate and defined bacterial challenge test, or
evidence of product-specific data from the filter manufacturer shall be available.

NOTE Microbiological evaluation tests should be conducted during the initial qualification stages within a laboratory
environment as conducting such tests in a manufacturing environment could jeopardize the quality of the environment.

20.1.3 Absorption or adsorption from the product by the filter shall be evaluated.
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