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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

ISO 13408-1 covers general aspects of aseptic processing. Several processes including sterilizing

filtration, |

yophilization, clean and sterilization in place, isolator systems, and alternative processes for

medical devices and combination products were found to be in need of supplementary information,

which was

too extensive to be included in the corresponding annexes to ISO 13408-1. This information

is presented in ISO 13408-2 to ISO 13408-7.

Sterilizing

filtration is a critical step in an aseptic manufacturing process. Validation of sterilizing

filtration processes can be complex and is generally conducted in both a process and product specific
manner. This document describes requirements that, if met, will provide a sterilizing filtration prog¢ess

that consig
the quality
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confidence
conditions
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retention 4
throughou
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particular
are presen
and valida
number of
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activities.

r:ﬁing of the indigenousieburden enables suitable safeguards to be implemented dufti

tently removes microorganisms from a fluid (liquid or gas) without negatively affecfing
of the filtrate. Furthermore, conformity with the requirements ensures that arsterilizing
Focess is both reliable and reproducible so that a determination can be made, with réasonable
that the sterilizing grade filter/s will provide a sterile filtrate under specified operatignal
This (the reliability and reproducibility of the filtration process) is essential, as unlike a
idal sterilization process where process variables can be monitored continhuously, micr
nd physical integrity of a sterilising grade filter cannot be monitoredyon a continuous bpsis
 a filtration process.

idation establishes a reproducible relationship between ,tHe product-specific bactqrial
apability of a sterilizing grade filter and the physical integtity of that filter, then suitable
ctive pre-use and post-use filter integrity tests are used)te’ determine whether a full-sfale
filtration process has been conducted successfully. During terminal sterilization the kindtics
Fion follows a mathematical order and allow calculatien of a sterility assurance level (SAL).
organisms from a fluid by filtration does not follo such mathematical order and so the|use
“sterility assurance level” is not appropriate forproduct sterilized by filtration.

been a significant increase in the develepment and availability of biopharmaceutigals,
sed medical devices and cell-based health care products since publication of the initial 2003
his document. This second edition emphasizes the importance of a thorough understanding
re of the indigenous bioburden.ef a fluid that is to be sterilized by filtration, including
ship to the test microorganism used to determine microbial retention capability of|the
prade filter. For example, Mycoplasma can cause serious contamination problems during|the
ing of biopharmaceutical-biotechnological and cell-based health care products. A thor

nt, validation and control of a sterilizing filtration process to ensure the safety and qualit
fluid.

activities requined by this document have been grouped together and are presented |n a
prder, this decument does not require that the activities be performed in the order that ghey
fed. The activities required are not necessarily sequential, as the programme of developnfent
fion maysbe iterative. It is possible that performing these different activities will involye a
separate individuals and/or organizations, each of whom undertake one or more of these
[his document does not specify the particular individuals or organizations to carry out{the

Guidance on the application of this document is given in Annex A.

Vi
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Scope
5 document specifies requirements for sterilizing filtration as part of aseptic processi

rerning general requirements for set-up, validation and routine operation of a/sterilizi
Cess.

5 document is not applicable to removal of viruses.

ilizing filtration is not applicable to fluids that intentionally contdin particles larger ths
of the filter (e.g. bacterial whole-cell vaccines).

5 document is not applicable to high efficiency particulate @iy (HEPA) filters.

b document does not specify requirements for the development, validation and routine ¢
Cess for removing the causative agents of spongiform encephalopathies such as scra
hgiform encephalopathy and Creutzfeldt-Jakob disease. Specific recommendations have bee
articular countries for the processing of materials‘potentially contaminated with these agg

Normative references

following documents are referred.to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

11135, Sterilization of health-care products — Ethylene oxide — Requirements for the dé
Hation and routine control of a sterilization process for medical devices

11137-1, Sterilization of health care products — Radiation — Part 1: Requirements for dé
Hation and routine‘control of a sterilization process for medical devices

11139,YSterilization of health care products — Vocabulary — Terms used in sterilization
flpment and process standards

13408-1:2008, Aseptic processing of health care products — Part 1: General requirements

of health

b products conducted in accordance with ISO 13408-1. It also offers guidance to filter users

g filtration

n the pore

ontrol of a
bie, bovine
n produced
nts.

Pir content
pplies. For
[s) applies.

velopment,

velopment,

nnd related

ISO

154Uo-1:2UUc/Amd. 112U 15, ASeptic processing of nedltn care proaucts — rart L: Generdlr

— Amendment 1

ISO

13408-5, Aseptic processing of health care products — Part 5: Sterilization in place

quirements

[SO 13485, Medical devices — Quality management systems — Requirements for regulatory purposes

[SO 17665-1, Sterilization of health care products — Moist heat — Part 1: Requirements for the development,
validation and routine control of a sterilization process for medical devices

1

Under preparation. Stage at the time of publication: ISO/DIS 11139:2017(E).
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11139 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
bacterial

technical operation performed to evaluate the capability of a filter (3.5) to retain organisms from-lig
bacterial siispension under defined conditions

3.2
bioburde
population|of viable microorganisms (3.9) on or in product and/or sterile barrier system

Note 1 to ¢gntry: For the purposes of this document, the definition of bioburden is~the population of vi
microorganfisms in a fluid (3.6) prior to sterilizing filtration (3.11).

3.3
chemical ¢ompatibility

<filter> capability of process fluids (3.6) and filter (3.5) materials\to be used together, under
specified ;Eocess conditions, without adverse effects on either théfluids or filter materials

3.4
extractable

substance that can be released from a filter (3.5) or material using extraction solvents and/or extract

conditions|that are expected to be at least as aggressivé‘as the normal use conditions
[SOURCE: IISO 10993-12:2012, 3.8, modified — The:wording has been modified.]

3.5

filter
construct ¢f porous material through.wihich a fluid (3.6) is passed to remove viable and/or non-vi
particles

3.6
fluid
substance that continually deforms (flows) under applied shear force

EXAMPLE Liquid, gas; vapour or plasma.

Note 1 to erftry: Thefiltrate of the fluid subjected to the sterilizing filtration (3.11) process might be the pro
to be produfed,a\part of the formulation, a gas used to provide overpressure or a process gas released intd
aseptic prodessihg area (e.g. gases released from air actuated valves).

juid

hble

the

—n

on

hble

Huct
the

3.7
filter integrity test

non-destructive physical test that can be correlated to the bacterial retention capability of a filter

assembly

3.8
leachable
substance that can be released from a filter (3.5) or filter assembly during normal use conditions

3.9
microorganism
entity of microscopic size, encompassing bacteria, fungi, protozoa and viruses

Note 1 to entry: Viruses are not addressed in this document.
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3.10
pore size rating
nominal pore size of a filter (3.5) as claimed and stated in the labelling

Note 1 to entry: The pore size rating is determined by retention performance with a model particle. The pore
size rating is not necessarily the physical diameter of the pores but is a rating based on the size of particles which
might not pass through the filter.

3.11

sterilizing filtration
removal of viable microorganisms (3.9) from fluids (3.6) by passage of the fluid through a filter (3.5)
under specified process conditions resulting 1n a sterile ftrate

4 |Quality system elements

4.1] General

A |quality management system as defined in ISO 13408-1:2008, Clause| 4, and
1SO[13408-1:2008/Amd. 1:2013 shall be implemented to ensure contrel over all activitigs affecting
steyfilizing filtration. Additionally the requirements in 4.2 and 4.3 shall‘apply.

4.2 Management responsibility

Opgrator training specific to filtration activities shallibe implemented and documented for the
follpwing:

a) |filtration procedures, modes of failure and needed precautions;

b) |integrity test theory and practice;

c) |failure investigation procedures and measures taken in case of integrity test deviations
d) |filter assembly procedure (including aseptic technique if required);

e) |filter installation, cleaning and ‘sterilization procedures.
4.3| Procurement of filters

4.3{1 Procedures for~purchasing filters and filtration equipment shall be specified. These procedures
shall conform with the applicable clauses of ISO 13485 or equivalent quality system.

4.312 There )shall be a written agreement between the filter user and filter manufacturer that the
filtdr manufacturer will notify the filter user of any changes in the filter manufacturing conditions with
potential to affect the defined fluid and process parameters.

4.3.3 Procedures for identification and traceability of filters shall be specified. These procedures shall
conform with the applicable clauses of ISO 13485 or equivalent quality system.

5 Sterilizing filter characterization

5.1 General
Sterilizing filter characterization is the process of determining which filters might be suitable for use

as a sterilizing filter in a sterilizing filtration process for a given fluid. This is usually carried out by the
filter user considering information available from the filter manufacturer.

© ISO 2018 - All rights reserved 3
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Sterilizing

filter formats include, but are not limited to the following:

a) membrane filter discs for the user to assemble into filter holders/housings;

b) cartridge filters for the user to assemble into filter holders/housings;

C) unitss

upplied pre-assembled by the filter manufacturer (capsules).

The specification for the filters used in production shall be justified against the specification of those
used in the product and process validation.

5.2 Micy

5.2.1 Mi

obial removal elfectiveness

robial removal effectiveness data shall be developed for each combination of sterilizing gr

filter and fluid type. This is usually by demonstration of retention of a

a) produ

b) generi

5.2.2 Th

t specific microbial challenge for liquid filtration, and

C aerosol challenge for gas filtration.

b variables that affect the effectiveness of the microbial removal @nd the interactions of th

variables i relation to this effectiveness shall be identified. Such variables‘include, but are not limite

the followi

a) filter 1
and pg

ng:

hembrane characteristics, such as the pore size distribution, surface chemistry, struct
lymer type of the membrane (see 8.2.1);

b) filtration equipment characteristics (see 6.4);

c) fluid d
influer
streng

d) fluidb
or forn

e) proces
proces

f) the eff]

For the ste
5.3 Matg

5.3.1 Th

ice of the fluid on microorganisms, pH, Viscosity, osmolarity, surface tension and i
th (see 7.1.2);

oburden; number, type and cell sizé of organisms present in the fluid and process condit
hulations which might affect cell size (see 7.1.2);

s conditions, such as batchsize, temperature, differential pressure, flow rate, hold times
sing times (see 8.3.1);

ect of the sterilizatien process for the filter on the filter performance.

Filization of gases by filtration, some of the above may not be applicable.

brial effects

ade

ese
d to

ure

haracteristics, such as the effects of surfactants or additives; including the absorptive

hnic

ons

and

e effects of materials extracted or leached from the filter on the fluids being filtered shalll be

evaluated (Cnn Q222 ndg2?2 Q)

5.3.2 The effects of adsorption of product or product components onto the filter material shall be
evaluated (see 8.2.2.4).

5.3.3 Filters shall not be fibre-releasing.

NOTE A fibre is generally considered to be a particle having an aspect (length-to-width) ratio of 10 or more.

5.3.4 Where filters are reused, the processes for disassembly, cleaning, rinsing, storage, reassembly,
flushing and sterilization shall be justified. The effects of these processes on microbial removal
effectiveness and filter materials shall be evaluated (for further details see 8.2.3.2).
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5.4 Environmental considerations

Procedures for the disposal of used filter material shall take into consideration the materials filtered
and shall ensure safe disposal.

NOTE Local waste disposal requirements can apply.

6 Process and equipment characterization

6.1__General

The purpose of this activity is to define the entire sterilizing filtration process so that itis bolth safe and
reproducible.

6.2 Risk management

6.2]1 The following additional requirements to ISO 13408-1:2008, 5.2, and [0 13408-
1:2008/Amd. 1:2013 concerning risk management apply.

6.2{2 A risk assessment shall be performed during the selection of the filter and filtration gquipment.
Therisk assessment shall include, but is not limited to the following:

a) |effects of variables identified in 5.2.2;

b) |the design of the sterilizing filtration system in tépms of the incorporation of, and location within
the system of particulate reduction or bioburden reduction filters, single or sterilizirlg filters in
series, redundant sterilizing grade filters or parallel sterilizing grade filters;

c) |the risk to the sterility of the filtration system when pre-use post-sterilization integrity
testing (PUPSIT) is carried out;

d) |[the risks associated with filter reuse for the sterilizing filtration process for a given fluigl.

6.2{3 Risk management shallinclude assessment and management of risks associated with the
outsourcing of sterilization~of/critical sterile components, for example, where filters are|purchased
stetfile.

Forlsingle use filtration-Systems this shall include an evaluation of the following:

a) [the supplier’s;dssembly design (including the filter user’s need for single, serial, redundant or
parallel filter design), materials of construction, manufacturing and sterilization procesges;

b) [filterlocation, i.e. inside or outside of an isolator;

c) |the ability to conduct a pre-use post-sterilization integrity test (if required);

d) how the assembly performs in the filtration process for the fluid, including requirements for filter
flushing or wetting;

e) maintenance of downstream sterility;
f) integrity testing of closed systems;

g) how the assembly impacts the filtered fluid.

6.2.4 The estimation of risk by quantitative methods and the verification of effectiveness of risk
mitigation procedures shall be determined. Methods might include microbiological and particulate
monitoring of the fluid.

© IS0 2018 - All rights reserved 5
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6.2.5 The outcome of the risk assessment shall be used in the design of the sterilizing filtration
validation study:.

6.2.6 Risk management shall be applied iteratively. The risk assessment shall be updated as necessary
if the sterilizing filtration process changes during development and validation.

6.3 Process characterization

6.3.1 The process parameters and their tolerances shall be specified. These tolerances shall be based

upon knoy

dadoa of tha comhinatinn ~Af nwAracc Daraieters wvialdinag minimaal Accanthla nios-
| 3 | S J i)

bial

removal e
functional

The establishment of tolerances for process parameters shall be based upon analyses of pro
bee Clause 8).

variables (;

6.3.2 Mg
6.3.3 An
effectivene

6.3.4 Fol(’)

in ISO 134
6.4 Equ

6.4.1 Th
process val

6.4.2 Th
necessary :

6.4.3 Th
within the

The filtrat
fluid. Such

sterile filtrate.

ans of controlling and monitoring the process variables shall be determined.

i treatment of fluid that is required prior to exposure to the steérilizing filter to eng
Ks of the sterilizing filtration process shall be specified (for exdmple, the use of a biobun
reduction fjlter).

e equipment to deliver the process in a.safe manner within the parameters stipulated for

e S C— O e — oo eroT—oT ToOTceoy TorIreteT T TITIro o c e proroTe—TIrer

ffectiveness. Processing within such process parameters shall routinely yield safé

8-1.

pment characterization

iables shall be specified.

e specification shall include, but is'not limited to a physical description of the equipment
incillary items, including materials of construction.

and

LESS

ure
den

owing sterilizing filtration subsequent aseptic handling-of sterile filtrate shall be as speciffied

the

and

e selection of components’for the filtration system and their interconnection and arrangenjent

filtration system shallbe documented and justified.

on system comiponents shall not impart impurities to or otherwise alter the quality of
componentsiean include the following:

the

a) piping[systems.and connections;

b) wvalves

c) gauges and/or other instruments;

d) gaskets, O-rings and/or packings;

e) filter materials.

6.4.4 In gas filtration, unintended wetting of the filter or accumulation of liquid in the filter equipment
shall be avoided.

6.4.5 The filtration system shall be designed in accordance with the following requirements.

a) Toallo

w operation within validated process parameters.
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b) To maintain the sterility of the filtrate (see ISO 13408-1:2008, Clause 6, and
[SO 13408-1:2008/Amd. 1:2013).

c) To ensure that sterilizing filter placement is based on risk assessment.

To minimize the risk of recontamination post-filtration, simple downstream systems containing
minimal joints and gaskets are preferred. Locating the sterilizing filter as close as possible to the
filling equipment or delivery system might also reduce recontamination risk.

d) To ensure that the sterilizing filtration process does not present an unacceptable risk of
contamination of the surrounding environment.

e) |To allow cleaning procedures to be conducted as necessary.

f) |To allow sterilization of the filter material and all components or surfaces that‘contact fluid post
filtration.

NOTE Approaches to sterilization can include
1) sterilization of the filtration system in place,

2) sterilization of the filtration assembly by the filter user followed by aseptic assembly of the
filtration system, or

3) purchase of sterilized components from approved suppliers.

g) |To permit in-place integrity testing as a closed system post sterilization and prior to fluid filtration
where pre-use-post-sterilization integrity test (PUPSIT) is indicated.

h) |To describe the instrumentation for monitoring and controlling the filtration procesq, including
sensor characteristics and locations, and indjeating and recording instruments.

i) |To describe faults recognized by the filtration equipment.

j) |To list safety features, including those for personnel and environmental protection.

6.4/6 Software used to contrel and/or monitor the process shall be prepared in accorflance with
a gquality management system~that provides documented evidence that the software meetg its design
intgntion.

NOTE Attention is dfawn to ISO/TEC 90003.

7 |Fluid definition

7.1 Gerneral

7.111 < The purpose ofthis activity is to define the fluid to be sterilized. This activity should belconsidered
as part of the product risk assessment (see ISO 13408-1).

NOTE The term “fluid” is used here in place of the term “product”. Product is generally considered to be
the filtrate post-sterilization or the finished product post aseptic processing. Thus, the definition describes the
characteristics of the fluid to be sterilized which either affect the filtration process or which need to be retained
in the filtrate.

7.1.2 The following attributes of the fluid to be sterilized shall be specified and maintained within
defined limits where applicable:

a) formulation;

b) pH;

© ISO 2018 - All rights reserved 7
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c) osmolarity;

d) ionic strength;

e) viscosity;

f) density;

g) surface tension;

h) bioburden;

i) particylates.

NOTE he intention is that the pre-sterilizing filtration bioburden is controlled and maintained-at a |
substantially below the validated retention performance of the filtration system.

7.1.3 Risks associated with compounds that might migrate from the filter to the process str
including extractables, leachables, particulates and endotoxin shall be evaluated.

7.1.4 The potential for the formulation of the fluid or the nature of the filteDto affect the cell siz
microorgamisms that might allow passage of bioburden microorganisms through the sterilizing gr

filter shall

71.5 It
performan
process pa

7.1.6 Ify
evaluated.

7.2 Micy

721 A 5
sterilized i
[see 5.2.2 d

be considered.

bhall be confirmed that the filtrate meets specified .requirements for safety, quality
Ce following the application of the defined sterilizing filtration process at the most challeng
rameters for the fluid.

nultiple filtration cycles are permitted, the gffects of such processing on the fluid shal

obiological quality

ystem shall be specified and maintained to ensure that the bioburden of the fluid tqg
5 controlled and does not-compromise the effectiveness of the sterilizing filtration pro
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examination of non<Sterile products: Microbial enumeration tests” shown in the European Pharmacop

(Ph. Eur)), J4

thods for bioburden’determination shall be appropriate for their intended purpose, valid:
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panesesPharmacopoeia (JP) and United States Pharmacopoeia (USP).
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8.1 General

8.1.1 The purpose of this activity is to define a detailed specification for the sterilizing filtration
process to be applied to a defined product (see Clause 7). This shall be achieved by the following:

a)
b)

selecting the most appropriate filter (see Clause 5);

the safety, quality and performance of the product (see 5.2.2);

selection of a sterilization method for the filtration system [see 6.4.5 f)].

selecting the process parameters which consistently achieve a sterile filtrate without compromising
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8.1.2 The routine process for filtration shall be defined and documented in a written procedure.

8.2

8.2.

Filter definition and characterization

1 General

The filter user shall document a justification for the size and type of filters used in the filtration system
that takes into account the fluid to be filtered and the process used for filtration. This shall include the

following:

a) [effective fiiter surface area required for desired flow rate;

b) |filter pore size rating;

c) |thermal compatibility of filter materials with process and/or sterilization temperatures

d) |hydraulic strength to withstand process differential pressure;

e) |[filter configuration (plate vs cartridge), redundant filters, serial filters, parallel filters;

f) [filter longevity;

g) |fluid bioburden [see 5.2.2 d)].

8.212 Compatibility between the filter and fluid

8.2)2.1 The filter user shall demonstrate compatibility between the filter and fluid. Compatibility

studlies shall include

a)

b)

Evalluation shall include extractables and leachables, particulates and adsorption.

8.2
detg
pos
and
use

NOT

8.2

the effects of the formulation and process‘conditions on the chemical and physical attj
performance of the filter, and

attributes of the fluid.

2.2 For leachables,~the identity and quantity of material leachable from the filte
brmined using the process fluid and the same filter type as that used for production. Wh¢
Kible to use the process fluid a surrogate may be used. Fluids with similar properties may
a worst case Tepresentative selected for testing. Where a surrogate fluid or grouping ¢
1, the rationale shall be documented.

E Elushing filters prior to use can reduce the levels of potential leachables.

ibutes and

the effects of the filter and process‘conditions on the relevant biological, chemical afd physical

r shall be
bre it is not
be grouped
pproach is

2.3) For extractables, studies shall be carried out to demonstrate absence of any relev

hnt toxicity

from substances extractable from the filter.

NOTE

Extractables data and chemical compatibility tables are generally available from the filter

manufacturer and are commonly used as a starting point to determine whether further testing is required.

8.2.2.4 The effects of adsorption of process fluid components onto the filter material on the process
fluid composition and concentration shall be evaluated.

NOTE

Adsorption is a mechanism of process fluid components binding to the filter material that might affect

the composition of the filtrate. Flow rate, concentration of components, contact time, temperature and pH are
some factors that can affect adsorption.
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8.2.3 Filter use

8.2.3.1 If reduction of bioburden is necessary prior to sterilizing filtration, use of a pre-filter prior to
the sterilizing filter shall be considered.

NOTE The criteria in 8.2.2.1 to 8.2.2.3, as applicable, can also be applied to pre-filters in view of their

intended us

e.

8.2.3.2 A sterilizing grade filter that is to be reused shall be subject to the requirements as specified in
8.2, 8.3 and Clause 9.

Where a stprilizing grade filter is to be reused, the filter user shall:

a) assess

given fluid [see 6.2.1 d)];

b) condu
forag

the stdrilizing filter or filtrate quality (see Clause 9);

c¢) document the maximum number of reuse cycles validated and permitted for the filter
implerhent controls to ensure that filters are not reused beyond the validated maximum numbg
cycles;records of these controls shall be maintained;

d) implement controls to ensure that filters contaminated with. fluid or cleaning agent residues

consid

these ¢ontrols shall be maintained.
8.3 Filtijation process definition

8.3.1 Prqcess parameters shall be established, qualified and documented. These include the follow

a) monit

b) sterilization procedures for the)filter assembly, filtration system and fluid path, inclug
the pdrmissible limit for cumulative sterilization time and/or number of cycles at applic
sterilization conditions in case of multiple sterilizations and re-use (see 8.2.3.2);

c) filter configuration and-set-up;
d) filtration process cenditions and their tolerances:

1) flyid pre:filtration holding time and effect on bioburden;

2) fil

and document the risks associated with filter reuse for the sterilizing filtration process f

tand document effective validation and qualification studies to demonstrate-that filter re
ven sterilizing filtration process and for a given fluid does not compromise performang

pred defective in any other way, shall not be used to<process subsequent batches; record

ler’Conditioning with fluid, if necessary;

oI a

use
e of

and
r of

, or
s of

ing:

ring of variables such as temperature, pressure, flowrate, total volume and duratiop to
ensurg that process parameters remain-within specified tolerances;

ling
hble

3) filter flushing with fluid;

4) filtration time/total time filter is in contact with fluid;

5) maximum number of reuses for sterilizing filters;

6) flowrate;

7) filtration volume;

8) temperature;

9) differential pressure;

e) cleaning procedures for the filtration system post-use.

10
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NOTE1 Information from the filter manufacturer can be useful in designing and validating a flushing
procedure.

NOTE 2  Total organic carbon (TOC) test or protein specific assays can be useful in determining minimum
flush volumes.

8.3.2 The written procedures shall include processing requirements as applicable for the following:
a) inspection of filtration system components;

b) assembly of the filtration system;

c) |cleaning, sterilization and/or flushing;

d) |time between cleaning and sterilization (if applicable);

e) |time between sterilization and use;

f) |control testing including integrity testing;

g) |monitoring of parameters for temperature, differential pressure, flowrate;

h) |time between fluid filtration and cleaning, etc.

8.3]3 Written integrity test procedures shall be established;ineluding acceptance criteria ajd methods
of failure investigation and conditions under which the filtex integrity test can be repeated (s¢e 8.4).

8.3[4 Procedures shall be in place to minimize the nufber of microorganisms prior to sterile filtration,
thug minimizing the challenge to the sterilizing filter.

8.4 Integrity testing process definition

8.4]1 A sterilizing grade filter that:is-used to sterilize a fluid shall be subject to a non-festructive
intdgrity test post use and without temoval of the filter from its housing. Test results shall ¢orrelate to
the microbial retention capability of the filter established during validation.

8.4]2 The integrity of the(filtration system prior to use is critical to ensure product sterility/Damage to
filtgrs, for example in transit or during sterilization, or inadequate fitting of filter cartridges tp housings,
if updetected would result in product rejection in the event of post use integrity test failure] Therefore
conpideration should’be given to carrying out integrity testing pre- and post-filtration. The |decision to
omit the pre-usetest, shall be based on the result of a risk assessment and documented.

The following points shall be considered for integrity testing of the sterile filter before use:

a) |intégrity testing shall not compromise the sterility of the sterilized filter or the d¢wnstream
process;

b) compatibility of the integrity test fluid with the process fluid.

8.4.3 If the process has been validated as a serial or parallel filtration system to achieve the sterility
for a given fluid, the filtration system is considered to be a single sterilizing unit and all sterilizing grade
filters within the system shall satisfactorily pass integrity testing after use.

8.4.4 In a redundant filtration system, a risk assessment shall be carried out to determine the
acceptability of performance of a post-use integrity test on the secondary filter in the event of failure
of the post-use integrity test on the primary filter. This shall be carried out as part of the integrity test
process definition and not following an integrity test failure. In a redundant filtration system, if the post-
use integrity test of the primary sterilizing filter passes, then the post-use integrity test on the secondary
(redundant) filter is not necessary.

© ISO 2018 - All rights reserved 11


https://standardsiso.com/api/?name=dea7d0a8646bac8bd010c28222960528

ISO 13408-2:2018(E)

8.4.5 Where gas filters are in place for extended periods such as vent filters, integrity testing shall
be carried out pre- and post-use. Duration of use shall be specified depending on hold time, use time
(duration), number of processes (sterilization), flow of fluid (volume, rate), etc.

8.4.6 Written integrity test procedures shall be established, including acceptance criteria and methods
of failure investigation and conditions under which the filter integrity test can be repeated.

9 Validation

9.1 General

The purpdse of validation is to demonstrate that the filtration process established in the.prog¢ess
definition (see 8.3) can be delivered effectively and reproducibly to achieve a sterile filtrate. Validation
consists ofla number of identified stages.

For the valjdation of sterilization of liquids by filtration (see 9.2 to 9.5):

a) fluid specific microbial retention (i.e. sterilization capability of filter mediuni);

b) determination of fluid specific integrity test parameters related to 9.1 a);

c) filter medium interactions;

d) sterilization of the filtration system.

For the valjdation of the sterilization of gases (see 9.6):

e) demonstration of retention of a standard aerosol challenge under specified conditions;

f) determination of integrity test parameters;

g) sterilization of the filtration system.

9.2 Valiglation of fluid-specific microbial retention by sterilizing filters for liquids

9.2.1 Gepneral

9.2.1.1 Liquid-sterilizing filtration shall be validated during initial process qualification by| an
appropriate bacterial challénge test using at least one filter from each of not less than three lots of filgers
with three consecutive suecessful outcomes. All failures shall be investigated.

NOTE1 This testingis usually performed in a scaled-down model system (which can include a diffefrent
cartridge of disc sizésihcorporating the same filter medium) in a laboratory environment to avoid jeopardiging
the quality ¢f the mianufacturing environment.

NOTE2 1 test
procedure(s).

NOTE 3  Typically, filter manufacturers publish test methods and results used to qualify filters for sterilizing

filtration applications. This documentation supports, but does not replace performance qualification studies of
liquid filtration undertaken by the filter user.

9.2.1.2 To represent the worst case of a least retentive membrane, at least one lot of membranes used
in the bacterial challenge test shall have a pre-use physical integrity test value that is either at or near the
filter manufacturer’s acceptance specification.

9.2.1.3 The selection of the challenge conditions to simulate worst-case production conditions shall
take into account the attributes described in 8.3.1 d).

12 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dea7d0a8646bac8bd010c28222960528

1SO 13408-2:2018(E)

9.2.1.4 Liquids with similar properties may be grouped and worst case representatives used for
bacteria retention studies. Justification for grouping fluids and selection of worst case representatives
shall be documented.

9.2.1.5 The testing fluid for the bacterial challenge test shall be the fluid to be filtered. The viability of
the challenge organism in the fluid over the worst case test time shall be assessed. If the fluid to be filtered
cannot be used due to antimicrobial or other properties, a simulation fluid or a change in simulation
conditions shall be used. In determining the simulation conditions, the following shall be considered:

a) modifying the fluid to be filtered e.g. reducing or eliminating the antimicrobial compound and/or

adjustingpth

b) [the simulation fluid shall mimic as closely as possible the fluid formulation and th¢ following
characteristics: pH, viscosity, ionic strength, osmolarity, surface activity/tension, density, and the
effects of the fluid on the challenge organisms;

c) |reducing fluid-organism exposure time;

d) |reducing the fluid temperature during the challenge after exposing the filter to the fluid at process
temperature;

e) |usinga diminutive organism that is resistant to the antimicrohial properties of the fluid jor process;

f) |exposing the filter to the fluid with the process fluid eontact time, followed by a challenge in a
modification of fluid as in 9.2.1.5 a) or b).

9.22 Test organism

9.2)2.1 Indigenous bioburden of the fluid to befilter sterilized shall be determined (see als¢ 7.2).

9.2]2.2 If the fluid does not contain orgamisms smaller than Brevundimonas diminuta, th¢ challenge

organism for an 0,2 pm sterilizing filter shall be Brevundimonas diminuta (i.e. ATCC 19146).

9.2]2.3 If there is concern that the indigenous bioburden might include microorganisms that are

smaller than Brevundimonas, diminuta, or small enough to challenge the retention capabjlity of the

stetfilizing grade filter, then @ suitable challenge microorganism (other than B. diminuta) shall pe selected

for pse. The cultivation conditions shall be qualified to yield cells of small size. The effect of the fluid on

the [cell size shall be evahjated.

NOTE Factors 6f potential concern can include the following:

a) [presenceof material with the potential to affect the passage of microorganism through the filtef membrane

(e.g{liposome);

b) [preSence of microorganisms known to penetrate filters;

c) presence of pleomorphic organisms (e.g. L forms in penicillin solution, Mycoplasmas, Leptospiras).

9.2.2.4 Where it is not possible to use Brevundimonas diminuta and where microorganisms with the
potential to penetrate the filter have not been identified, the user shall justify the choice of alternative
challenge microorganism. Where alternative microorganisms are cultivated as challenge organisms,
cultivation conditions shall be chosen appropriately to yield cells of a small size.

9.2.2.5 The minimum challenge level shall be 1 x 107 colony-forming units per square centimetre
(CFU/cm?2) of effective filter surface area.

9.2.2.6 Where a 0,1 pm sterilizing filter is selected to prevent the passage of Mycoplasma or other
organisms smaller than Brevundimonas diminuta the challenge organism may be Acholeplasma laidlawii
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(ATCC 23206) or similar[2]. The minimum challenge level shall be 1 x 107 colony-forming units per
square centimetre (CFU/cm?2) of effective filter surface area.

If the 0,1 um sterilizing filter is used only to remove organisms which are equal to or bigger than
Brevundimonas diminuta refer to 9.2.2.2 to 9.2.2.5.

9.2.2.7 Validation of the microbial aspects of the challenge test shall ensure that the following:

a) the challenge organisms are dispersed in a volume of the fluid where the total filtered volume
is representative of the production batch size and effective filtration area, unless antimicrobial
propertiesrequire a different :\pprnnr‘h;

NOTE This might require recirculation of the fluid when the challenge test is carried out in.a\scpled
down slystem.

b) the vigble count of the challenge suspension is determined on an appropriate numbér of samples
taken fhroughout the test duration to demonstrate that the intended challenge'is delivered pand
remains consistent and viable for the duration of the test;

c) the validation challenge is conducted under conditions that simulate the_worst case conditjons
permifted in routine processing;

d) the teqt organism as prepared is of a diminutive size;

NOTEZ This can be achieved by the use of a positive control to‘demonstrate passage of the chall¢nge
organigm, for example, passage of B. diminuta through a 0,45 pm rated membrane or passage of A. laidlawii
through a 0,2 um rated membrane.

e) the tegt method is capable of recovering small numbers.of the test organism.

9.2.2.8 The acceptance criteria shall include a requirement that there shall be no passage of|the

challenge drganism through the three test filters. li.each test the positive control shall be valid.

9.2.2.9 Retention data from the bacterialchallenge test shall be used to establish minimum integrity

test specififations for a production filter,

NOTE1  {Vherevalidation establishesareproducible relationship between the fluid-specific bacterial retenftion

capability of a sterilizing grade filter'and the physical integrity of that filter, then suitable non-destructive pre-

use and poqt-use filter integrity tésts'are used to determine whether a full-scale production filtration progess

has been cohducted successfully{see 8.4).

NOTE 2  These specifications are used to determine if a production filtration process has been carried| out

successfully as bacterial challenge testing is a destructive test that is not practical for production filters.

9.2.2.10 The filtér user shall establish routine processing conditions which lie within the parameters
demonstrafed4ofachieve a sterile filtrate during validation.

9.3 Validation of the integrity test for sterilizing filters for liquids

The wetting fluid for the filter integrity testing shall be selected based on either the filter manufacturer’s
recommended standard wetting fluids (such as water and isopropyl alcohol solutions) or fluid to be
filtered (such as drug product, intermediates and buffer solutions). When the latter is selected, an
appropriate test specification shall be determined and qualified.

The fluid to be filtered should be used for integrity testing where

a)

residuals of the standard wetting fluid have an adverse effect on the fluid to be filtered or the
process,

b) use of standard wetting fluid might introduce a risk to the sterility of the filtration process, and
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c) anextended flushing operation with standard wetting fluid is needed to replace the fluid in the filter.

9.4 Validation of filter interactions with the process fluid
The following shall be qualified:

a) leachables (see 8.2.2.2);

b) extractables (see 8.2.2.3);

c) materials removed from the process stream by absorbtion (see 8.2.2.4).

9.5 Validation of the sterilization of filter system

9.5]1 The filter user shall demonstrate that
a) [the sterilization process is effective at minimal exposure conditions, and

b) |maximum exposure conditions do not adversely affect the filter system.

9.5]2 Sterilization processes shall be validated in accordance with the principles of IS) 13408-5,
1SO[17665-1,1SO 11135 or ISO 11137-1.

NOTE Typical sterilization processes used for filtration systems are steam-in-place (SIP) or stea}(rn autoclave

sterjfilization by the user, and ethylene oxide or irradiation by thesmanufacturer where filters or filtratfion systems
are pupplied sterilized.

9.6 Validation of fluid-specific microbial retention by sterilizing filters for gase¢s

9.6J1 General

Stefilizing filtration of gases is typiedlly validated by the use of aerosol challenges. Thgre is little
evidence of the influence of carrier(gas on the sterile filtration process. For this reason, a process- and
gastspecific bacterial retention testis generally not required.

—_

NOTE Typically, filter mantfacturers publish test methods and results used to qualify filters for sterilizing
filtrption applications.

9.6J2 Aerosol retention

The filter manufaeturer’s retention data shall be evaluated to ensure its applicability to thie specified
profess.

9.6)3 «Validation of physical integrity testing

9.6.3.1 The manufacturer’s qualification data shall be evaluated to ensure applicability to the specified
process.

9.6.3.2 The physical integrity test shall be correlated to the retention capability of the filter.

NOTE Integrity test data are published in the filter manufacturer’s validation guide.

9.6.3.3 Traditional approaches used to test hydrophilic filter elements can be used for hydrophobic
filter membranes. The wetting fluid for the filter integrity test shall be selected based on the filter
manufacturer’s recommended standard wetting fluids (such as isopropyl or tertiary butyl alcohol
solutions). The wetting fluid and the gas used shall be specified and the test shall be performed at
temperatures recommended by the filter manufacturer. Alternatively a water intrusion test can be
appropriate. In certain applications, an aerosol integrity test might be used.
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9.6.4 Compatibility and service life

Compatibility of the filter under actual use conditions shall be demonstrated by integrity testing the

filter befor

e and after exposure to the conditions of use.

Data shall be generated to demonstrate that filter integrity is maintained for the duration of use.

NOTE I

n most applications, filters are used continuously or reused multiple times after sterilization.

9.6.5 Validation of the sterilization of the filter system for gases

See 9.5.
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iltration process has been delivered to the fluid.

e shall be evidence through measurements that the sterilizing filtration process was delivg
Hefined tolerances.

cords shall be retained in accordance with ISO 13485 or equivalent quality system.

iltration bioburden shall be determined for each batch, unless it can be justified that biobur
lies within acceptable limits.

e required, pre-filtration particulatelcontaminants (levels) shall be determined for each bg

levels to consistently lie within acceptable limits.

10.7 The Y
disturbing

11 Prody

ralidated physical integrity test of a sterilizing filter shall be conducted after each use witk
the filter in its housing:

ict release from sterilizing filtration

11.1 A pr¢cedure-foy product release from sterilizing filtration shall be specified. This procedure g

define the

‘riteria for designating the sterilizing filtration process as conforming to its specification.

burpose of routine monitoring and control is to demonstrate that the validated and specified

red

shall be recorded to demonstrate the attainment of ptrecess parameters within defined
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spects of manufacture are well controlled and previous test results have shown particullate
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shall become part of a batch record.

11.3 Filtration records shall include the following, where applicable:

a)
b)
‘)
d)
e)

16

dates of fluid preparation and filtration;

name and batch number of the fluid;

operator's name(s);

filter manufacturer, filter type and filter manufacturer's lot and/or serial number(s);

cleaning of filtration system;
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sterilization conditions for the filtration system;
reference to sterilization cycles used for components employed in the filtration process;

number of reuse cycles;

filtration process conditions (for example, differential pressure, upstream pressure, downstream

pressure, flowrate, operation temperature, time, etc.);
filter integrity test result and assessment;

results of prp-cfpriliw\finn bioburden testing:

D)

11.
and|

12

12,

Thd
filty

12,

Thd
filty
ISO

12.

12.
pro
cary
1:2

12.
sati

12.

deviations to written procedures;

name of the person approving the sterilizing filtration process.

it If the records specified in 11.3 are not available, the product shall be considered as non-
handled in accordance with documented procedures (see ISO 13485).

Maintaining process effectiveness

1 General

continued effectiveness of the system for ensuring the condition of fluid presented for
ation shall be demonstrated.

2 Recalibration

accuracy and reliability of the instrumentation used to control, indicate, or record the
ation process shall be verified periodically in accordance with ISO 13408-1:2008,
13408-1:2008/Amd. 1:2013.

3 Maintenance of equipment

B.1 Preventative maintenance shall be planned and performed in accordance with d
cedures. The procedare for each planned maintenance task and the frequency at which
ied out shall be specified. Records of maintenance shall be retained in accordance with
D08, 4.1.4, and IS@13408-1:2008/Amd. 1:2013.

B.2 Equipment shall not be used to process product until specified maintenance tasks
sfactorily completed and recorded.

fonforming

sterilizing

sterilizing
4.3.2, and

pbcumented
it is to be
SO 13408-

have been

e reviewed

B3 The maintenance scheme, maintenance procedures and maintenance records shall b

per
ISO

13408-1:2008, 4.1.4, and 1SO 13408-1:2008/Amd. 1:2013.

12.4 Requalification

12.4.1 The extent to which requalification is carried out shall be justified.

odically by a designated person. The results of the review shall be recorded 1n accordance with

12.4.2 The process history shall be reviewed at defined intervals to determine if requalification is
necessary.

12.4.3 Requalification requirements shall be considered as part of individual change assessments and
following maintenance.
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12.4.4 Requalification procedures shall be specified and records of requalification retained.

12.4.5 Requalification data shall be reviewed against the specified acceptance criteria in accordance
with documented procedures. Records shall be retained of reviews of requalification together with
corrections made and corrective actions taken.

12.5 Assessment of change

Any change shall be assessed for its impact on the effectiveness of the sterilizing filtration process.
Changes to be considered (if applicable) shall include the following:

a) replacegment of a part of the filtration system which could cause a process parameter change;
b) any chpnge to the formulation of the fluid being filtered;

c) any chpnge in the bioburden of the fluid being filtered;

d) any chpnge to the sterilizing filter;

e) any change in filter manufacturing conditions as reported by the filter'manufacturer shal| be
evalugted with respect to their potential to affect the defined fluid~and process parameters
(see 4.f3.2);

f) any chpnge to the process parameters;
g) new orf modified software or hardware.

The outcorpe of this assessment, including the rationale forle decisions reached and the extent of{the
changes made to the sterilizing filtration process, or requalification requirements shall be documented.

18 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dea7d0a8646bac8bd010c28222960528

NOTE

this

1SO 13408-2:2018(E)

Annex A
(informative)

Guidance on the application of this document

document

For ease of reference, the numbering of clauses in this annex corresponds to that in the main body of

A.1 General

The
doc
of 1
spe
tho

A.2

See

A3

guidance given in this annex is not intended as a checklist for assessinggonformity
ument. This guidance is intended to assist in obtaining a uniform understanding and impls
his document by providing explanations and acceptable methods fon achieving confo
Cified requirements. It highlights important aspects and provides examples. Methods
be given in the guidance may be used, providing their performance’eoniforms with this d¢

Note on normative references

Clause 2.

Note on terms and definitions

Figlire A.1 is provided to demonstrate the common terminology for the elements of a steriliZ

The
flui
pro
stel

Altd
pre

Thd

filter material (1) is the membrane/matrix which removes the microorganisms from
1. This filter material can be manufadtured onto a supporting unit (2) by the filter man
Huce a filter cartridge (4). The filtercartridge is then fitted into a filter housing (6) by t}
ilized. The cartridge in the housing is often referred to as a filter assembly (7).

rnatively the filter matepial\can be manufactured into a capsular supporting unit (3) td
assembled filter capsul€ (5) which can be supplied to the user sterile or non-sterile.

filter assembly with,its associated valves, gauges, etc., is referred to as the filtration sys

y with this
bmentation
'mity with
other than
cument.

ing filter.

he process
facturer to
)e user and

produce a

fem (8).
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filter material filter capsule

supporting unit for filter cartridge filter-housing

supporting unit for filter capsule filter assembly

BwWw N -
R N O vl

filter cprtridge filtration system

Figure A.1 — Pictorial aide to filter terminology

A.4 Quallity system elements

A.4.1 Geperal

No guidange is offered.

A.4.2 M4dnagementresponsibility

No guidange is offered.

A.4.3 Procurement of filters

NOTE The clause refers to the requirements for the purchasing of filters and filtration equipment to be used
for product realization. Purchasing controls for starting materials for products to be processed by sterilizing
filtration are covered in ISO 13408-1.

A.4.3.1 No guidance is offered.

A.4.3.2 Adherence to written agreements can be verified by the filter user through audits of the filter
manufacturer.

A.4.3.3 No guidance is offered.
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A.5 Sterilizing filter characterization

A.5.1 General

The following basic information is typically available from filter manufacturers:
a) materials of the filter assembly;

b) hydrophilic/hydrophobic characteristics;

c) extractables in model solvents (e.g. water);

d) |general chemical compatibility;

e) |recommended sterilization procedure(s) (cumulative time, number of cycles and sterilization
conditions);

f) |thermal resistance;

g) |particulate retentiveness;

h) |maximum acceptable pressure differential;
i) [flow characteristics;

j) |particle and/or fibre shedding (filter media migration) characteristics in a model solvent (e.g. water);
k) |microbial retentivity and correlation to integrity testdata under stated test conditions;
1) |nominal pore-size rating;

m) [recommended integrity test procedures;

n) |biological safety data.

Lotyspecific quality certificates for filter cartridges might include information on the following:
0) |integrity test result;

p) |endotoxin or pyrogen;

q) |bacterial challengetesting results;

r) |oxidizable substances or total organic carbon;
s) |extractablersubstances;

t) [fibre-and particle-release characteristics;

u) |Biological safety data;

v) water flowrate;

w) hydraulic stress resistance;

x) thermal stress resistance.

NOTE1 Items a), b), c) and d) are typically reported based on tests performed for each lot.

NOTE 2  The quality certificates are generally applied to filter cartridges, but can also be applied to filter discs
or filter sheets.

A.5.2 Microbial removal effectiveness

No guidance is offered.
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A.5.3 Material effects

A.5.3.1 Typically materials are extracted or leached from the filter into liquids. Effects on gases might
need to be considered under exceptional circumstances.

A.5.3.2 Typically materials are adsorbed onto the filter from liquids. Effects of adsorption of gases
might need to be considered under exceptional circumstances.

A.5.3.3 No guidance is offered.

A.5.3.4 No guidance is offered.

A.5.4 Enyironmental considerations

No guidange is offered.

A.6 Progess and equipment characterization

A.6.1 Gepneral

No guidange is offered.

A.6.2 Risk management
A.6.2.1 No guidance is offered.

A.6.2.2 Aguidance is offered to 6.2.2 b).

Aseptic prpcesses with sterilizing filtration systems exist in many different configurations and |can
include, foif example, the following.

a) A process with only a single sterilizing filter typically 0,2 um rated or less, see Figure A.2.

)t
1

3
Key
1  bulk mjterial.(nonh-sterile) 3 sterile effluent
2 steriliz1ng filter a  Filter integrity test required.

Figure A.2 — Process with a single sterilizing filter

b) A process with a particulate and/or bioburden reduction filter (typically 0,45 pum or 0,2 pum rated)
prior to the sterilizing filter, see Figure A.3. This process minimizes and controls the challenge to
the sterilizing filter. If the bioburden of the bulk material is more than 10 CFU/100 ml, this-filtration
system should be considered.
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3
2 3°
1
4
bulk material (non-sterile) 4  sterile effluent
bioburden reduction filter a  Filter integrity test required.

sterilizing filter
o]

Key

d)

Figure A.3 — Process with bioburden reduction step and single sterilizingfilt

A process with a particulate and/or bioburden reduction filter (typically 0;45’um or 0,2
prior to an intermediate low bioburden hold before the sterilizing filter, see Figure A.4
system is generally used when it is required to hold solutions for limited periods of t
filling. The sterility of the final filtrate is dependent on the integrity the sterilizing filter

2 4
1 3

bulk material (non-sterile) 4  sterilizing filter
bioburden reduction filter 5 sterile effluent
low bioburden intermediate material hold a  Filter integrity test required.

Figure A.4 — Process with a particulate and/or bioburden reduction filter

A process with two ormere sterilizing filters in series, see Figure A.5. In this system,
filtered through two-or-more filters of the same or decreasing pore size in series (o
other). In this situatien, the filter system is considered to be a single sterilizing unit. Bot
required to be integral to effect the validated sterilizing process.

3
1

2° 2°

um rated)
This filter
me during

the fluid is
e after the
filters are

Key
1
2

bulk material (non-sterile) 3 sterile effluent
sterilizing filter a  Filter integrity test required.

Figure A.5 — Process with two sterilizing filter in series

A process with an identical sterilizing filter that is used as a backup (this system is often referred
to as redundant filtration), see Figure A.6. In this system microbial retention is validated using only
one of the two filters. The backup filter is a redundant filter and need not be integrity tested after
use unless the integrity test on the primary filter fails. A redundant filter might be used to ensure
against filtrate loss in the event of post-use integrity test failure of the primary sterilizing filter.
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24

bulk material (non-sterile)

2° 3°

back-up sterilizing filter (redundant filter)

main st ri|i7ing filter

4 sterile effluent

a  Filter integrity test required.

b Eilter infpgrify test nn]y inthe event of failure o

f the

Figure A.6 — Process with a redundant sterilizing filter

integrity test of the main filter.

A prodess with two or more sterilizing filters in series with an intermediate hplding step. Product
is filtered through a sterilizing filter into sterilized holding vessel and thén filtered through a
second sterilizing filter during delivery, see Figure A.7. This filter system(i$ generally used when

it is r¢quired to hold solutions for extended periods of time during filling. The sterility of
internjediate material hold and the final filtrate is dependent on the integrity of both filters.

v
1

2a

bulk material (non-sterile)
steriliz]ng filter

sterile intermediate material hold

Figure A.7 — Process with serial filtration with a sterile intermediate product hold

2a

4 sterile effluent

a  Filter integrity test required.

the

A prodess with parallel sterilizing filters where the process stream splits and is filtered through

multiplle filters equallyysee’Figure A.8. This filter system is generally used to increase the capal
or flow rate of a filter’ System - all filters required to be integral.

Ccity
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2 a
3
2 a
1
[ 1 3
2 a
Key
1 |bulk material (non-sterile) 3 sterile effluent
2 [sterilizing filter a  Filter integrity test required.

Figure A.8 — Process with paralleksterilizing filters

Examples of common filtration systems are shown in.Eigure A.9 and Figure A.10.

i -
1 2 3 >
4
* 7
Key
1 [non-sterile solution 5 0,22 pm sterilizing filter
2 |0,45 pm bioburden reduction filter 6  sterile solution
3 |bioburden controlledbulk solution 7  tofiller
4 |bioburden sampling port

optionalbioburden controlled hold tank, bioburden sampling port and then a sterili3

Higure A&~ Filtration of non-sterile fluid with a bioburden reduction filter followe¢d by an

ing filter
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Key

I

t

1 non-sterile solution

2 bioburden sampling port
3 0,22 unp sterilizing filter

sterile solution

Figure A

o guidance is offered.
o guidance is offered.
o guidance is offered.

o guidance is offered.

bcess characterization

e is offered.

nipment characterization
o guidance is offered.
o guidance is offered.
o guidance is offered:

o guidance is-offered.

guidance js offered to 6.4.5 b):

.10 — Multi-filter configuration in series for controlling bioburden and particulates
or redundant sterile filtration

fileration system it is critical for sterility to be maintained between each sterilizing filter
rocessing steps, including pre-use integrity testing (if performed post-sterilization) fand

A.6.2.3 N
A.6.2.4 N
A.6.25 N
A.6.2.6 N
A.6.3 Pr
No guidand
A.6.4 Eq
A.6.4.1 N
A.6.4.2 N
A.6.4.3 N
A.6.44 N
A.6.4.5 A
In a serial
during all
filtration.

A.6.4.6 No guidance is offered.

A.7 Fluid definition

A.7.1 General

A.7.1.1 No guidance is offered.
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A.7.1.2 Itisimportant that the fluid to be sterilized is consistent and reproducible from batch to batch
within defined limits. This assumption underpins filter validation for a given fluid. From this, suitable
flow rates, processing times etc., for routine production are set.

A.7.1.3 No guidance is offered.

A.7.1.4 No guidance is offered.

A.7.1.5 No guidance is offered.

A.7

A.7

A.7
sterq]

a flyid prior to sterilizing filtration. This review should include

a)

b)

The

A7

A.8

A.8
No

A.8

A.8
Filt

1.6 No guidance is offered.

.2 Microbiological quality

2.1 Bioburden data for raw materials and intermediates (where applicable) and the
ilized should be reviewed to determine the characteristics and level of bioburden typically

an assessment as to whether microorganisms that comprise the bioburden of the fluid
materials are smaller than the standard test microorganistw’ used to determine the
retention capability of the sterilizing grade filter, and

where bioburden microorganisms are smaller thanithe standard test microorganis
determine microbial retention capability of the stétilizing grade filter, an assessment

controlled operational conditions.

effectiveness of the system for bioburden ¢ontrol should be demonstrated.

2.2 No guidance is offered.

Process definition

.1 General

puidance is offeredt

.2 Filter definition and characterization

2.1 General

fluid to be
 present in

or the raw
microbial

m used to
of the risk

of passage of bioburden microorganisms through one or more sterilizing grade filters under

br_manufacturers typically publish results of tests performed according to applicable ¢

mef

ompendial

hods to qualify the filter. Tests commonly performed by the filter manufacturer include the

following:

a)
b)
‘)
d)
€)
f)
g)

bacterial retention in water or saline lactose broth with integrity test correlation;
chemical capability and effect on filter integrity;

extractables;

sterilization methods and effect on filter integrity;

integrity test in water or solvent;

toxicity testing;

particulate matter;
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