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Foreword

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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such pateht rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.
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additid
manuf

additid
aratio

provis
that pa

provis
perfor

hent was prepared by Technical Committee [SO/TC 198, Sterilization of health care produ

edition cancels and replaces the se€ond edition (ISO 11737-2:2009), which has b
revised.

hanges compared to the previous edition are as follows:

n of a requirement concerning the test samples and the interval of time between
hcture of product and the'exposure to the sterilizing agent being as short as possible;

n of a requirement-about the samples staying immersed in the culture media and provig
hale where this is'net possible;

on of additional guidance regarding performing tests of sterility on packaging, clarify
ckage testing is not typically done except when it is an integral part of the product;

on of“additional guidance regarding what is meant by “controlled environment”
ing tests of sterility;

are
the
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| /or

not
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ring

for

provis

on oI additional guldance to discuss circumstances where the method suitability test d

oes

not give acceptable results, stating that after multiple attempts to eliminate inhibitory substances,
itis appropriate to accept a reduction of inhibitory substances, with an accompanying rationale and

risk as

sessment;

generally for positive growth the microorganism(s) should be identified;

provision of guidance regarding identification of microbial growth in a test of sterility, saying

provision of guidance regarding method suitability, saying that consideration should be given to

periodically demonstrating ongoing method suitability in order to ensure that an accumulation of

minor

changes over time has not occurred;

laboratory.

addition of a table to clarify where typical responsibilities reside for the manufacturer or the
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Alist of all parts in the ISO 11737 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

A sterile medical device is one that is free from viable microorganisms. International Standards that
specify requirements for validation and routine control of sterilization processes require, when it
is necessary to supply a sterile medical device, that adventitious microbiological contamination of
a medical device from all sources be minimized. Even so, medical devices produced under standard
manufacturing conditions in accordance with the requirements for quality management systems (see,
for example, ISO 13485) can, prior to sterilization, have microorganisms on them. Such products are
non-sterile. The purpose of sterilization is to inactivate the microbiological contaminants and thereby
transform the non-sterile products into sterile ones

The kinetigs of inactivation of a pure culture of microorganisms by physical and/or chemical agentstsed
to sterilizemedical devices can generally best be described by an exponential relationship between|the
numbers of microorganisms surviving and the extent of treatment with the sterilizing agent; inevitably
this meand that there is always a finite probability that a microorganism might surviye regardlegs of
the extent|of treatment applied. For a given treatment, the probability of survivallis-determined by
the numbejr and resistance of microorganisms and by the environment in which.the organisms exist
during treatment. It follows that the sterility of any one item in a population subjected to sterilizafion
processing cannot be guaranteed and the sterility of a processed populationls defined in terms of{the
probabilityf of there being a viable microorganism present on a product itefm.

Generic reguirements of the quality management system for design<and development, productfion,
installation and servicing are given in ISO 9001 and particular requirements for quality managenjent
systems fof medical device production are given in ISO 13485. The standards for quality manageg[ent
systems regcognise that, for certain processes used in manufaéturing, the effectiveness of the progess
cannot be fully verified by subsequent inspection and testing‘of the product. Sterilization is an example
of such a pfrocess. For this reason, sterilization processes,are validated for use, the performance of{the
sterilizatign process is monitored routinely and the equipment is maintained.

International Standards specifying procedures for, the development, validation and routine conitrol
of the prdcesses used for sterilization of medical devices have been prepared [see ISO 11135,
ISO 11137 [all parts), ISO 14937, ISO 14160, ISO.17665-1 and ISO 20857]. An element of validation mjght
consist of ¢xposing medical devices to the sterilizing agent with the extent of treatment being redyced
relative to that which will be used in routine sterilization processing, in order to provide a knowlddge
of the residtance to the agent of the microbial contamination as it occurs naturally on medical devices.
The reduced exposures applied inthese instances are often called fractional exposures or verificafion
doses. Subsequent to this reduced exposure, medical devices are subjected individually to testf of
sterility as|described in this doeument. Examples of the use of such tests are in:

a) establishing a dose far'sterilization by radiation,
b) demorfstrating the'continued validity of an established sterilization dose, and

c) establishing-a'cycle for sterilization by evaluating the product's naturally occurring bioburden.

Product thpthas been exposed to a terminal sterilization process in its final packaged form has a yery
low probability of the presence of a viable microorganism; such as one in one million or 10-°. As such,
performing a test of sterility on product that has been exposed to the complete sterilization process
provides no scientifically usable data and is not recommended.

Annex A of this document gives guidance on the techniques used and on practical aspects of the
requirements.

vi © IS0 2019 - All rights reserved
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Sterilization of health care products — Microbiological
methods —

Part 2:
Tests of sterility performed in the definition, validation
and maintenance of a sterilization process

1 [Scope

1.1 This document specifies the general criteria for tests of sterility on medical devices that have been
exppsed to a treatment with the sterilizing agent which has been reduced‘relative to that pnticipated
to He used in routine sterilization processing. These tests are intended-to be performed when defining,
valifating or maintaining a sterilization process.

1.2| This document is not applicable to:
a) |sterility testing for routine release of product that has:been subjected to a sterilization process,

b) [performing a test for sterility (see 3.12),

NOTE1 The performance of a) or b) is not @ requirement of ISO 11135, ISO 11137-1, IO 11137-2,
SO 14160, ISO 14937, ISO 17665-1 or ISO 20857

c) |test of sterility or test for sterility for,\démonstration of product shelf life, stability and for package
integrity, and

d) |culturing of biological indicator's or inoculated products.

NOTE 2  Guidance on culturing biological indicators is included in ISO 11138-7.

2 |Normative references

Thdre are no normative references in this document.

3 |Termsdand definitions

For|the{pirposes of this document, the following terms and definitions apply.

lio o T + : 1 : h R PR | £ . + 1 1 — —tl £-11 : .
ISO dIIU TEGU TIIdHILAITT LETHITTIOIOZgIL AT UdidDdSTS TUL UST T StdllUdlUIZ4LIUIN dU LT TOITUOWIITg dU dI‘eSSGS

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

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

3.1
aseptic technique
conditions and procedures used to minimize the risk of the introduction of microbial contamination

[SOURCE: ISO 11139:2018, 3.16]

© IS0 2019 - All rights reserved 1
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3.2

bacteriostasis/fungistasis test
technical operation performed to detect the presence of substances that inhibit microbial multiplication

[SOURCE: I
3.3

SO 11139:2018, 3.20]

bioburden

population

[SOURCE: I

of viable microorganisms on or in a product and/or sterile barrier system

S0 11139:2018, 3.23]

3.4

culture condition

combinatiq
multiplicat

Note 1 to en
for incubati

[SOURCE: ]

3.5
facultativy
microorga

[SOURCE: 1

3.6

health car
medical de
biopharma

[SOURCE: 1

3.7

medical d
instrumen
material o
combinatig

diagnd

diagnd

suppol

n of growth media and manner of incubation used to promote germination, grewth anc
ion of microorganisms

try: The manner of incubation can include the temperature, time, and any other conditions spec
bn.

SO 11139:2018, 3.70]

P organism
nism capable of both aerobic and anaerobic metabolism

SO 11139:2018, 3.114]

e product
vice (3.7), including in vitro diagnostic niédical device, or medicinal product, incluc
ceutical

SO 11139:2018, 3.132]
bvice
[, apparatus, implement, machine, appliance, implant, reagent for in vitro use, or softw

' other similar or related article, intended by the manufacturer to be used, alone o
n, for human beings/for one or more of the specific medical purpose(s) of:

sis, prevention, menitoring, treatment or alleviation of disease;

sis, monitoring, treatment, alleviation of or compensation for an injury;

investigation, replacement, modification or support of the anatomy or of a physiological process;

ting.or sustaining life;

| /or

fied

ling

are
I in

contro

1 of conception;

disinfection of medical devices;

providing information by means of in vitro examination of specimens derived from the human body;

and does not achieve its primary intended action by pharmacological, immunological or metabolic
means, but which may be assisted in its intended function by such means.

Note 1 to entry: Products which may be considered to be medical devices in some jurisdictions, but not in others

include:

items specifically intended for cleaning or sterilization of medical devices;

© ISO 2019 - All rights reserved
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— pouches, reel goods, sterilization wrap, and reusable containers for packaging of medical devices for
sterilization;

— disinfection substances;

— aids for persons with disabilities;

— devices incorporating animal and/or human tissues;

— devices for in vitro fertilization or assisted reproduction technologies.

[SOURCE: ISO 13485:2016, 3.11, modified — The first two list items in the Note 1 to entry have
beefi added:]

3.8
method suitability
<microbiological> assessment of the test method to demonstrate its ability to allaw microbial growth

[SOPRCE: ISO 11139:2018, 3.168]

3.9
product
tangible result of a process

EXAMPLE Raw material(s), intermediate(s), sub-assembly(ies),health care product(s).
[SOPRCE: I1SO 11139:2018, 3.217]

3.1
sample item portion
SIP
spefified part of a health care product that is tested

[SOPRCE: ISO 11139:2018, 3.240, modified** Acronym SIP has been added.]

3.11
sterile
freg from viable microorganism$

[SOPRCE: ISO 11139:2018, 8:271]

3.12
test for sterility
technical operation'specified in a pharmacopoeia performed on product following an aseptid process or
exppsure to a sterilization process

[SOPRCE:1S0-11139:2018, 3.298]

31
testofsterility
technical operation performed as part of development, validation or requalification to determine the
presence or absence of viable microorganisms on product or portions thereof

Note 1 to entry: This is performed after exposure to the sterilizing agent at a level which is reduced compared to
the complete sterilization process.

[SOURCE: ISO 11139:2018, 3.299, modified — Note 1 to entry added.]

4 General

4.1 The development, validation and routine control of a sterilization process is a critical element
in product realization of health care products. To ensure the consistent implementation of the
requirements specified in this document, the necessary processes need to be established, implemented

© IS0 2019 - All rights reserved 3
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and maintained (see Annex B). Processes of particular importance in relation to the development,
validation and routine control of a sterilization process include but are not limited to:

contro

contro
ident

contr

NOTE |
systems forj
care produg
system by a

4.2 A prc

| of documentation, including records;

assignment of management responsibility;

provision of adequate resources, including competent human resources and infrastructure;

1 of product provided by external parties;

ificati

o|1 of non-conforming product.

SO 13485 covers all stages of the lifecycle of medical devices in the context of quality'managen
regulatory purposes. National and/or regional regulatory requirements for the prdvision of he
ts can require the implementation of a full quality management system and the,assessment of
recognized conformity assessment body.

cess shall be specified for the calibration of all equipment, includinginstrumentation for

purposes, §sed in meeting the requirements of this document.

5 Selec
5.1 Gen

5.1.1 Th
ensure tha
and proces

tion of product
eral

e procedures for selection and handling of product for performing tests of sterility d
F the selected product is representative of réttine production, including packaging matet
Ses (see also 5.3).

5.1.2 If
control of
a product
product se

5.1.3 Th
which this

NOTE ’

oduct(s) is grouped in a product fandily for the purposes of development, validation and ro

ine
e sterilization process in which\tests of sterility are performed, the rationale for il’lClllSil(:tl of

ithin a product family shall be recorded. The rationale shall include criteria to ensure th
cted from a product family-for testing is representative of the whole product family.

e rationale for the nuinber of product items that are selected and the number of batches fi
selection is made shall be documented.

'his could be-described in the relevant International Standard specifying the requirements

validation ajnd routine ceritrol of the sterilization process.

5.2 Sampple item portion (SIP)

hent
alth
that

test

hall

ials

at a

fom

for

521 W

iy Llo 4] £ ol or ) £ | +] 4 A | A 1 ol
CIITVCTI lJl dlLICAdUIT UIIT tTOTU Ul S5LC1T lllLy 15 PCI IUTIIICTU UIT UIT TIILITT lJl UuultL. A STITLiCU lJUl

ion

of the product [sample item portion (SIP)] may be substituted for the entire product in the test of sterility
when permitted in the applicable sterilization standard.

5.2.2 The determination of portions selected for tests of sterility shall be based on whether the

bioburden

is known to be evenly distributed (see 5.2.2.1) or not (see 5.2.2.2).

5.2.2.1 When the bioburden distribution is known:

a)

selected from any portion of the item;

if the bioburden is evenly distributed on and/or in the item, the SIP for tests of sterility may be

© ISO 2019 - All rights reserved
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if the bioburden is not evenly distributed, the SIP for tests of sterility shall include either:

1) portions of product selected that proportionally represent each of the materials from which

the product is made, or

2) the portion of the product that contains the most severe microbial challenge (numbers and/or

types) to the sterilization process.

When selecting the portion that contains the most severe microbial challenge, the relationship of the
bioburden of the SIP tested to the entire product bioburden should be established.

5.2J2.2 If the bioburden distribution is not known, the SIP for tests of sterility shall consist

of

5.2

oduct selected that proportionally represent each of the materials from which the produ

volume or surface area (see Table A.1 for examples).

5.2

NOT
pro

5.3
It i

Ifp
doc

a)
b)

)

6.1

4 The adequacy of a selected SIP shall be demonstrated.

E Some standards specifying requirements for validation and‘routine control of the
ess stipulate criteria for the adequacy of the SIP, e.g. ISO 11137-2.

Packaging of product and sample item portions

hckaging materials and/or processes are different from those used in routine production
umented. Selection of packaging material and thé.method of packaging shall ensure that

product or SIP receives the intended treatmént with the sterilizing agent;
microbiological status of product or SK2.is maintained;

access of the sterilizing agent to_preduct or SIP is equivalent to that achieved with pack
in routine production.

Methods for performing tests of sterility

There are three.géneral methods for performing tests of sterility:

Direct immersion of product in culture medium or addition of culture medium t
followed by.incubation. The product shall be immersed in the culture media for the dur
incubation'time where possible. A rationale shall be provided if this is not possible, su
buoyant'materials.

of portions
't is made.

3 The SIP can be calculated on the basis of dimensional characteristics, such as length, mass,

bterilization

recommended that packaging for product or SIPs be the same as that used in routine production.

, it shall be

aging used

0 product,
htion of the
ch as with

NOTE When the term culture medium is used, it means that the culture medium is sterile.

b) Removal of microorganisms from product and transfer of removed microorganisms to culture

medium followed by incubation (see 6.4).

c) Filtration of liquid products by immersion of the filter in culture medium followed by incubation.

6.2 For an identified product, factors that influence the design of the method for performing tests of
sterility shall be considered and recorded. Factors that might be applicable include but are not limited to
the following:

a)
b)

the part(s) of product for which sterility is claimed on the label;

the physical and/or chemical nature of product to be tested (see also 6.6);

© IS0 2019 - All rights reserved
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c) possible type(s) of contaminating microorganisms and their locations on/in product.

6.3

that could affect the result of the test.

In performing tests of sterility, aseptic technique shall be applied in carrying out manipulations

6.4 If microorganisms are to be removed from product by elution before transfer to culture medium

[see 6.1 b)], factors to be considered shall include:

a) selection of an appropriate eluent;

b) eStabl-oluucut Uf d 1TTLUVCLY CffibicllLy fUllUVVCd ‘U_y d liD}\ abbeblllCllt tU dCtCl lllillC the
appropriateness of the removal process (for example, ISO 11737-1:2018, 7.2);

c) effect(p) of the elution technique on the viability of contaminating microorganisms.

6.5 If mifroorganisms are to be removed from an eluent or a fluid product by filtratiombefore transfer

to culture thedium, factors to be considered shall also include:

a) selectipn of an effective filtration system;

b) selectipn of an appropriate fluid for rinsing the container, the filter ahd associated equipmenit (if
neededl).

6.6 The fest system shall be evaluated in a method suitability test (also called bacteriostasis fand

fungistasis) to ensure that the ability to sustain microbiologicakghowth is not affected. If the physicql or

chemical npture of product to be tested [see 6.2 b)] is such that, substances could be present or reledsed

that could [adversely affect the multiplication of microorgahisms, a system to neutralize, remove, qr, if

this is not possible, minimize the effect of any such substances shall be used. The effectiveness of sufh a

system shalll be demonstrated.

6.7 Culty
be present

6.8 The interval of time between exposure of the product to the sterilizing agent and performing t

of sterility

6.9 Following incubation, the eulture medium shall be examined for evidence of microbial growth

the results

7 Asses

Prior to ut
be assesse

re conditions shall be selected after eonsideration of the types of microorganisms expecte
The results of this consideration aiid-the rationale for the decisions reached shall be recor

pn such product shall be as short as practicable.

of this examination.shall be recorded.

sment ofithe method for performing tests of sterility

lizing;the outcomes from tests of sterility, the appropriateness of the selected method s
l and the results of the assessment shall be recorded.

d to
led.

psts

and

hall

8 Maintenance of the method for performing tests of sterility

8.1 Modifications to product, or to the processes used to manufacture product, shall be evaluated to
determine any possible effect on the ability to detect viable microorganisms in the test of sterility. If the
evaluation indicates that a change to the test of sterility is needed, the requirements given in Clauses 5, 6
and 7 shall apply.

8.2 Modifications to the parameters of a test of sterility shall be assessed to determine their effect on
the continued appropriateness of the test method. The results of this assessment shall be recorded.
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Annex A
(informative)

Guidance on tests of sterility performed in validation and

maintenance of a sterilization process

A.]I Scope

Thi
Thd
attd

Met

5 annex provides guidance on the implementation of the requirements specified ifl this
guidance given is not intended to be exhaustive, but to highlight important aspect
ntion should be given.

hods other than those given in this annex may be used, but such alternative methods

denponstrated as being effective in achieving conformity with the requitements of this docu

Thi
doc

A1l

A1l
doc
pro
ster
or

A.2
The

5 annex is not intended as a checklist for assessing conformity with the requireme]
ument.

1 No guidance offered.

2 Tests for sterility (e.g. sterility testing for lot/batch release) (see 3.12) are exclude
Lment because they are not performed in the definiition, validation and maintenance of a s
Cess. Tests for sterility are not appropriate for confirmation of sterilization process effe
ility assurance level, or attributes associatéd with the sterility of a product such as packa
roduct shelf life. See also Daniell[24],

Guidance on normative references

re are no normative referenices in this document.

It s

me
pro
Sys
cou
Sys

hould be noted in partieular that it is not a requirement of this document to have a
agement system. However, there are elements of a quality management system

ma
ap%icable to control the tests of sterility used to validate and maintain the sterilization

ical devices. Attention is drawn to the standards for quality management systems for a
Huction or réprocessing of medical devices (see ISO 13485) and for laboratory quality m
ems (see-’lSO/IEC 17025). National and/or regional regulations for the provision of medi
d require'the implementation of a complete quality management system and the assessn
em/ya third party.

document.
5 to which

should be
ment.

nts of this

l from this
terilization
‘tiveness, a
re integrity

ull quality
which are
brocess for
1l stages of
hnagement
cal devices
nent of that

A.3 Guidance on terms and definitions

No guidance offered.

A.4 General

A4.

A.4.

1 No guidance offered.

2 No guidance offered.
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A.5 Selection of product

A.5.1 Ge

neral

A.5.1.1 Productis chosen from a batch of product produced under conditions that are representative of
routine production. If product batch size permits, it is preferred to select product for testing at random.

Techniques for selecting and handling samples of product should be chosen and performed to avoid the
introduction of inadvertent contamination and alterations to the numbers and types of microorganisms

on/in the s

Samples fo
that they h
that the ca

A.5.1.2 Requirements relating to the grouping of products are generally described, in the partic

Internatior
for exampl

A.5.1.3 N

A.5.2 Gujidance on sample item portion (SIP)

A.5.2.1 V
not be feas
situations,
substituted
two or mo
result, the

If the prod
as the entil

A5.2.2 A
on the SIP
product is
Considerat

microorgamnisms on product:

Product su
even distri
folding of d

ample.

r testing can be selected from items rejected during the manufacturing process, provi
ave been subjected to the same processing and conditions applied to acceptable-items
1se behind rejection does not compromise the validity of the test.

al Standard for development, validation and routine control of the sterilization process (
b, [SO 11135 and ISO 11137-2).

o guidance offered.

Uhenever practicable, the test of sterility should use<the entire product, although this m
ible if the product cannot be accommodated in available laboratory testing vessels. In {
h selected portion of a product (i.e. SIP), which js\convenient to handle during testing, ma
.If a product or SIP cannot be tested in available laboratory containers, it may be divided

bntire product item is considered positive;

ict item has a label claim of sterility of the fluid path only, the fluid path should be regar
'e product item (i.e. SIP = 1).

s large a portion of product'as possible should be used for the SIP. The microbial biobur
should represent the microbiological challenge presented to the sterilization process. If]

ded
and

hlar
See,

ight

uch
7 be
nto

e containers and these containers scored together as one; if one container yields a positive

ded

den
the

complex, the SIP should represent the bioburden of the diverse elements of the pro
on should be given to aspects of manufacturing that contribute to the distributi

ch as drapesilengths of tubing, etc. are types of product that could be expected to have

rapes as'well as for cutting, transportation, and assembly of tubing.

A.5.2.3 g

of

ct.
of

P dn

bution of bioburden. This might not apply in case of application of manual steps for cuttinjg or

xamples of an SIP that can be selected from the device with a more severe challenge to

the

sterilization process are tubing sets with connections, stopcocks, etc.

Examples of products for which various bases for SIP calculation are employed are given in Table A.1.

Table A.1 — Examples for selection of SIP

Basis for SIP Product

Implants (non-absorbable)
Drapes (plastic)

Surface area
Tubing (variable diameter)

Rolls of bandage
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Table A.1 (continued)

Basis for SIP Product

Paper
Powders
Mass Gowns

Implants (absorbable)

Rolls of bandage

Tubing (consistent diameter)

Length
Rolls of bandage

Volume Fluid in a container

2.4 No guidance offered.

.3 Packaging of product and sample item portions

preferred that productbe exposed to the sterilization agentin its original form and packagin
hinimize and/or simplify the manipulations in performing tests«of'sterility and thereby

Huct may be disassembled and repackaged prior to exposure€ to the sterilizing agent.

ht to the microorganisms. For example, disassembling could allow access of the steril
is not representative of routine processing:

he SIP is prepared and packaged prior to the exposure to the sterilizing agent, this

ducted under conditions chosen to iinimize alteration of the bioburden.

Methods for performing tests of sterility

hdly divided into two.general categories as described in a) and b):

Direct immerSipn of product: direct immersion is the preferred method of performi
sterility onhealth care products. With direct immersion, the product or SIP is placed as

amountof culture medium should be used to achieve contact between the culture medi
wholeof the product or SIP. Additionally, consideration should be given to:

5ibility of false positives arising from contamination not related to the product or producti

important to consider the effect of disassembling and\repackaging of product on the 1
microorganisms to the sterilizing agent, e.g. anaerobic’environment to aerobic environm

also important to consider the effect of disassémbling the product on the access of the

1 As indicated in Glause 6, the method of performing tests of sterility for solid prod

a container (or multiple containers, see A.5.2.1) of culture medium and then incubated. |

B.However,
reduce the
pn process,

esponse of
ent.

sterilizing

zing agent

should be

uct can be

hg tests of
bptically in
\ sufficient
m and the

disassembly and/or manipulation prior to immersion in the culture medium;

agitation after placement in culture medium;

of the product surface.

— if annranriate disassemblunriortaexnosure tothe sterilizing agent (see alsg A & 2.
rr r 4 J r o o \S ]

the addition of a surfactant (which has been demonstrated to have no inhibitory effects, e.g. no
microbiostatic or microbicidal effect) to the culture medium in order to improve a m

oistening

Contact should be maintained between the culture medium and the product or SIP for the duration
of the incubation period, if possible. If this is not possible due to the buoyant nature of the product,
a procedure should be implemented to periodically manipulate the container so that contact is

facilitated during the incubation period.
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b)

For the performance of a test of sterility on the fluid path of a product, the fluid path is filled with
culture medium and the product is incubated. For a rinse or flush method of a fluid path, see b).

Removal of microorganisms from product: when it is not possible to use direct immersion due
to characteristics of the health care product, such as size or bacteriostatic/fungistatic activity,
removal of microorganisms could be necessary.

Care should be exercised in using this technique as elution of microorganisms from product is often
not as effective for a test of sterility compared to direct immersion. Therefore, direct immersion
methods are preferable whenever practicable. If the direct immersion method is not practicable
an elution method can be considered. In the elution methods, an understanding of the recovery
efficiency coupled with a risk assessment and rationale is critical.

Procedures in which microorganisms are removed from the product by physical treatment before
transfer to culture conditions can, in turn, be further subdivided into:

— elytion and membrane filtration, and
— elqtion and culturing of the eluate.

In both these subdivisions, the initial action is to remove microorganisuis-from the product or|SIP.
The techniques employed are the same as those used in bioburden determination and have Heen
described in ISO 11737-1:2018, B.2.2. Similarly, the considerations, for selecting a suitable elyent
are the same as for the bioburden determination and have beenydescribed in I1SO 11737-1:2018,
B.2.3 4nd Table B.1.

Once the microorganisms have been removed from the product item or SIP, the test of sterility|can
be performed using membrane filtration or culturing ofthe entire eluate (see A.6.4.)

A.6.2 Generally, it is sufficient to perform a test of sterility on a product after its removal from its

packaging fystem and to omit the packaging system from the test. If packaging is to be tested because it

is in an intggral part of the product, it should be netéd that many packaging materials float on top of
culture meflia. This does not allow for contact with the culture media and most of the packaging mate
to be tested. When this is the case, attempts;should be made to obtain better contact between the cul
media and [the packaging material [see A.6.13)].

A.6.3 Aspects of aseptic technique applicable in performing tests of sterility include the following:

— condugting the test in a daminar flow hood, microbiological safety cabinet, or other equipr;ﬁent

ensuripg the same particulate and microbiological level, within a microbiologically contr
room pr in barrier dSplation in a microbiologically controlled environment [see ISO 1464
ISO 14p98 (all parts)-and EN 12469];

EXAMHLE Laminar flow hood or biosafety cabinet located in a dedicated, environmentally contrd
room; arrierJasolation.

the
rial
ure

led
4-7,

lled

— sterilizingall equipment, materials and items used in the test;

— introducing the test utensils, culture media and test articles into the test area aseptically;
— disinfecting the package exterior prior to introduction of the test articles into the test area;
— disinfecting the surfaces in the test area;

— minimizing the manipulations required to perform the test;

— minimizing the amount of materials in the hood;

— taking care not to disrupt the airflow patterns during manipulation;

— training in the performance of aseptic techniques.
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A.6.4 To perform tests of sterility by performing an elution of product followed by directly culturing
the eluate, one approach is to use culture medium as the eluent and, after elution, to transfer the eluate
to sterile containers and then incubate.

Another approach is to use an eluent that does not support microbial growth and, after elution, the
eluate is mixed with an equal volume of double-concentration culture medium in sterile containers and
incubated. Alternatively, if the volume of the eluate is not more than 10 % of the volume of the culture
medium, the eluate can be mixed with normal concentrated culture medium in sterile containers and
incubated.

pertorn-tests stertity-—usthg rattom—the—elhtate—with—theaidof-vaeatmoerpressure, is
pasped through a sterile membrane filter with a nominal pore size not greater than 0,45 pumn:

Surfaces that have been in contact with eluate can be rinsed with a wash/rinse solutien (elg. Fluid D),
further sterile eluent or solution containing a neutralizer (see A.6.6), which is also, passed through the
meinbrane filter. Thereafter, either the culture medium is transferred aseptically to the filgration unit
or the membrane filter is transferred aseptically to culture medium.

Both of these operations are followed by incubation.

intd the medium which can cause a false negative (see A.7). This/is performed by the inoculdtion of low

A.6|6 Product being tested should be screened to determine if anyrinhibitory substances a{e released
he method

numbers of representative organisms into the medium contdining a product and is called
suitability test (also called bacteriostasis/fungistasis test).

If microbicidal or microbiostatic substances are detected, their influence can be minimized by:
a) |addition of neutralizer(s) to the culture medium-or eluent;
b) |removal of the microbicidal or microbiostatic substance from an eluate by filtration; or

c) |[reduction of the concentration of the“microbicidal or microbiostatic substance to an|ineffective
level by dilution.

NOTE This can be achieved by increasing the volume of culture medium or eluent and, wherg necessary,
subdividing the product intoa.number of test containers.

Microbicidal or microbiostatic substances can bind to filter membranes. Care should be takeh to ensure
theluse of suitable filter imgmbranes to minimise the potential for binding.

Guiflance on the prdeedures, organisms, titers and incubation times for method suitability cgn be found
in dqurrent Pharmacopeias (see [31], [32], [33], and [34]). However, the incubation temperature(s) and
medlium (culture’media) have to be the same as those to be used in performing tests of sterility.

Multiple attempts should be made using different culturing conditions to eliminate or reducq inhibitory
subptarces to the point where there is no longer an unacceptable risk. After multiple atfempts are
madlésif the inhibitory substance is not eliminated, it is appropriate to accept a reduction of inhibitory
substances, with an accompanying rationale and risk assessment.

A.6.7 The particular International Standard for development, validation and routine control of the
sterilization process could recommend the sample size and specific culture conditions to be employed in
the test of sterility.

Generally, one type of culture medium is selected on the assumption that it will be optimal for the
culturing of most aerobic and facultative microorganisms that could survive exposure to the sterilizing
agent. When using Soybean-Casein Digest Medium as the only culture medium, culture conditions of
30 + 2 °C for 14 days are commonly employed. When another culture medium is used in performing
tests of sterility, the appropriate incubation conditions should be considered.
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The incubation temperature recommended for tests of sterility could be lower than that recommended
for determination of bioburden.

A choice of

culture conditions will need to be made if:

— the particular International Standard for development, validation and routine control of the
sterilization process does not stipulate the culture medium to be used, or

— the use of a single set of culture conditions is not appropriate because of the types of microorganism
likely to be present on the product and to survive exposure to the sterilizing agent (e.g. the presence
of anaerobes or mycobacteria).

Factors to
the na

the me

be considered in choosing culture conditions in these instances should include the follow
ure of the product;

thod of manufacture;

the so

Informatio
with ISO 1

A.6.8 Th
should be 1
out tests of]

rces of potential microbiological contamination;

the types of microorganism likely to be encountered.

about the types of microorganism from bioburden determinations performed in accorda
| 737-1 could provide a rationale for the selection of culture eonditions.

e time interval between exposure to the sterilizing agent*and transfer to culture condit
minimized to enhance the recovery of microorganisras.)Every effort should be made to ¢
sterility on product items or SIPs as quickly as possible after exposure to the sterilizing ag

ing:

nce

ons
ATy
ent.

If delay in
selected to

transfer is unavoidable, the conditions under which the product items are stored should be
prevent loss of viability of microorganisms or-changes in the microbial population.

roscopic examination is typically used t® examine the medium for growth after incubation.
growth can include turbidity, pellicles, sediment, flocculation and colour change. Generglly,
Lict items are positive for microbjaligrowth, the microorganism(s) should be identified.

A.6.9 M(a)E
Evidence
when prod

Visual exafnination can be undertaken with backlighting to assist in detection of turbidity.

Turbidity 1 1 be

verified by

hight not be due to the growth of microorganisms. Turbidity due to microbial growth cai

a) micros

b)

copic examinatien;

transfq the

Same I

brring portiensv(each not less than 1 ml) of the turbid medium to fresh containers of
hedium and’incubating the subcultured containers for at least 4 days; or

c) (for

examplle,Streaking for isolation onto solid culture media).

subcu;l:uring the turbid medium using other commonly accepted microbiological practices

A.7 Assessment of method for performing tests of sterility

In assessing the method for performing tests of sterility, consideration is given to the possibility of
incorrect results due to false positives or false negatives.

The occurrence of false positives in tests of sterility can affect the interpretation of data obtained in
validation by making a treatment with the sterilizing agent appear less effective. Unless otherwise
demonstrated, positives have to be regarded as having been derived from microorganisms surviving
treatment with the sterilizing agent. Factors which might affect the occurrence of false positives
include:

a breach in the sterile barrier;
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contamination during testing;

contamination from handling during incubation.

The occurrence of false negatives in tests of sterility can affect the interpretation of data obtained in
validation by making a treatment with the sterilizing agent appear more effective. Factors that might
affect the occurrence of false negatives include:

the inability of the culture conditions to support the growth of the surviving microorganisms;

the presence of microbicidal and/or microbiostatic substances released from the product during

AL 2N

Ifth
ast
rep

A.8

A.8
ster

manufacture product, sterilization process or to the parameters of the test of sterility, n

con
the
doc

Eve
the
met
cou

A.8

£l & £ of ot alitas O
CIICCCSTUT STCTTIIICy (Ot 007,

the interval of time between treatment with the sterilizing agent and exposure to culture
allowing for microorganisms to lose viability (see A.6.8).

e occurrence of positive tests of sterility can be ascribed to incorrect performance of tests
erilizing agent-related issue, or another relevant cause, corrective action can‘be implemg
bat test of sterility can be performed.

Maintenance of the method for performing tests of'sterility

1 Because the test of sterility is vital to support definition, validation and mainte
ilization process for a product or product family, a_change to product, the process

Kideration of the need to demonstrate ongoing method suitability. Consideration should
effects of cumulative changes over time. Changesto the test of sterility should be carried d
limented change control process.

h in the absence of planned changes to product, the processes used to manufacture prq
parameters of the test of sterility, consideration should be given to periodically reviewi
hod suitability to ensure that an acéumulation of minor changes over time has not ocq
|d adversely affect the continued-suitability of the test method.

2 SeeA.8.1.

conditions

of sterility,
nted and a

hance of a
s used to
ecessitates
be given to
ut within a

duct, or to
hg ongoing
urred that
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