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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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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianée
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received. www.iso.org/patents

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
bssment, as well as information about ISO’s adherence to'the WTO principles in the Technig

committee responsible for this document is ISO/TC 198, Sterilization of health care prod

5 third edition cancels and replaces the second edition (ISO 11140-1:2005), which has been
sed.

11140 consists of the following parts, under the general title Sterilization of health care |
mical indicators:

Part 1: General requirements
Part 3: Class 2 indicatorsystems for use in the Bowie and Dick-type steam penetration test

Part 4: Class 2 indicators as an alternative to the Bowie and Dick-type test for detectic
penetration

Part 5: Class2 indicators for Bowie and Dick-type air removal tests

1114 0=2*has been withdrawn and replaced by ISO 18472.
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Introduction

This part of ISO 11140 specifies performance requirements and/or test methods for chemical indicators
intended for use with sterilization processes employing steam, dry heat, ethylene oxide, y or § radiation,
low temperature steam and formaldehyde or vaporized hydrogen peroxide.

Additional requirements for indicators intended for use with other sterilization methods (e.g. other
forms of moist heat sterilization) are not specifically provided in this part of ISO 11140; however, the
general requirements will apply.

The requir
covered in

Standards
tests for st

This part ¢
requireme
to denote t

FMENTS for Specific testndicators (6.g- Bowie- DItk testIndicators and maicator SyStems)
other parts of ISO 11140.

for sterilizers and for the validation and process control of sterilization describe performg
brilizers and methods of validation and routine control, respectively.

fISO 11140 is intended for manufacturers of chemical indicators and speeifies the gen
hts for chemical indicators. The categorization structure for chemical indicators is used sq
he characteristics and intended use of each type of indicator when @iSed as specified by

are

nce

bral
lely
the

manufactufrer. This categorization has no hierarchical significance. The chentital indicators described

in this par
categoriza
used. This
of ISO 1114
the indicat
ISO 11135,

Resistomet
of ISO 1114
ISO 18472.
they sho

ul
manufactuEers and of different ages have significantly different cycle profiles; for example, prolonged

preconditi
order to st
conditions

[ of ISO 11140 are categorized into six types. The chemical indicators within each of t}

part of ISO 11140 defines the requirements for Type 1 and.Types 3 to 6. In subsequent p
L0, the requirements for Type 2 indicators are categorized by their intended use. The us
prs and indicator systems, specified in this part of ISO~I" 140, is described in for example]
the ISO 17665- series, ISO 15882, EN 285, and EN 13060.

10, with the exception of Type 2 indicators, Requirements for resistometers are specifie
Resistometers differ from sterilizers. As sterilizers cannot duplicate resistometer condit
not be used to test the performance’of chemical indicators. Sterilizers from diffe

bning phases. Resistometers allow~for precise control of the specific test cycle sequence
dy the effect of process parameters on indicator performance under controlled, repeat
Guidance on the selection, usé.and interpretation of the results of chemical indicatorsis g

in ISO 15882. Users of chemical indi¢ators are expected to make reference to this part of ISO 11140

ese

ions are further subdivided by the sterilization process for’ which they are designed t¢ be

hrts
e of
the

ersare used to characterize the performance of the chemical indicators described in this part
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equipment. This part of ISO 11140 does not purport to address all of the safety
pciated with their use. It is the responsibility of the user of this part of ISO 11140 to

upational health and safety practices prior to use of any hazardous imaterials,
/or equipment.

Scope

5 part of ISO 11140 specifies general requirements and test methods for indicators that shoy
terilization processes by means of physical and/or chemical change of substances, and
 to monitor the attainment of one or more of the process parameter(s) specified for a s

E1 Biological testsystemsare regarded as those testsystems which are dependent for their inf
he demonstration of the viability of an organism. Test systems of this type are considered in the
s for biological indicators (BIs).

requirements and test methods of this part of ISO 11140 apply to all indicators s
sequent parts of ISO 11140, unless the requirement is modified or added to by a subsequ
ch case the requirement of that particular part will apply.

pvant test equipment is described in ISO 18472.

E2 Additional requirements for specific test indicators/indicator systems (Type 2 indicators)
11140-3,1SO 11140-4 and\ISO 11140-5.

Normative réferences

followingsdocuments, in whole or in part, are normatively referenced in this docume

8601:2004, Data elements and interchange formats — Information interchange — Repres

RNING — The use of this part of ISO 11140 can involve hazardous materials; (lperations

problems
letermine

applicability of national or regional regulatory requirements and to establish aﬁpropriate

perations

v exposure
which are
ferilization

Cess. They are not dependent for their action on the presence or absence of a living organjlism.

erpretation
ISO 11138-

pecified in
ent part, in

are given in

nt and are

spensable)for its application. For dated references, only the edition cited applies. For undated
rences;the latest edition of the referenced document (including any amendments) appligs.

wn

entation of

datesamna times

IS0 11135:2014, Sterilization of health-care products — Ethylene oxide — Requirements for the development,
validation and routine control of a sterilization process for medical devices

1SO11137-1:2006, Sterilization of health care products — Radiation — Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices

[SO 11137-2:2013, Sterilization of health care products — Radiation — Part 2: Establishing the sterilization
dose

ISO 11137-3:2006, Sterilization of health care products — Radiation — Part 3: Guidance on dosimetric
aspects
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ISO 11138-1:2006, Sterilization of health care products — Biological indicators — Part 1: General
requirements

ISO 11138-2:2006, Sterilization of health care products — Biological indicators — Part 2: Biological
indicators for ethylene oxide sterilization processes

ISO 11138-3:2006, Sterilization of health care products — Biological indicators — Part 3: Biological
indicators for moist heat sterilization processes

ISO 11138-4:2006, Sterilization of health care products — Biological indicators — Part 4: Biological
indicators for dry heat sterilization processes

ISO 11138
indicators |

[SO 11140+
systems for

[SO 11140+

15:2006, Sterilization of health care products — Biological indicators — Part 5: Biglog
or low-temperature steam and formaldehyde sterilization processes

3:2007, Sterilization of health care products — Chemical indicators — Part 3: Class 2 indic
use in the Bowie and Dick-type steam penetration test

4:2007, Sterilization of health care products — Chemical indicators — Part 4: Class 2 indicq

as an alternative to the Bowie and Dick-type test for detection of steam penetration

ISO 11140+

5:2007, Sterilization of health care products — Chemical indicators ~ Part 5: Class 2 indicq

for Bowie and Dick-type air removal tests

ISO 17665

1:2006, Sterilization of health care products — Moist heat/— Part 1: Requirements for|

development, validation and routine control of a sterilization process.for medical devices

ISO/TS 17
application

ISO/TS 17
designatior

ISO 18472
equipment

h65-2:2009, Sterilization of health care products = Moist heat — Part 2: Guidance on
of ISO 17665-1

h65-3:2013, Sterilization of health care pro@ucts — Moist heat — Part 3: Guidance on
of a medical device to a product family and-processing category for steam sterilization

2006, Sterilization of health care products — Biological and chemical indicators —

3 Terms and definitions

For the pui

3.1

bleed
unintentio
agent was

3.2
critical pr

poses of this document, the following terms and definitions apply.

hal lateral migration of the indicator agent beyond the margins within which the indic
hpplied

peess variable

variable id

ical

itor

fors

fors

the

the

the

Test

htor

ntified as ]‘\ning essential ta the attainment of sterilization and monitared hy the che

ical

indicator

3.3
endpoint

point of the observed change defined by the manufacturer, occurring after the indicator has been

exposed to

3.4

specified stated values

exposure period
time from the attainment of the specified exposure conditions to its termination
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3.5

graduated response

progressive observable change occurring on exposure to one or more critical process variables allowing
assessment of the level achieved

3.6

indicator

combination of the indicator agent and its substrate that reveals change in one or more process variables
based on a chemical or physical change resulting from exposure to a process

Note 1 to entry: An indicator intended to be used only in combination with a specific test load is also termed an
indifator (both together becoming an indicator system).

Note¢ 2 to entry: See Annex E.

3.7
indjcator agent
active substance(s) or combination of substances

Note 1 to entry: See Annex E.

3.8
indjicator system
conjbination of an indicator and a specific test load

39
off-set
trapsfer of indicator agent to a material in intimate cofitact with the surface of the indicator

31
prdcess parameter
spefified value for a critical process variable

Note 1 to entry: The specification for a sterilization process includes the process parameters and their tolerances.
[SOPURCE: ISO/TS 11139:2006, 2.34]

3.11
satyirated steam
watler vapour in a state gf'equilibrium between condensation and evaporation

3.12
stated value
Y%
valye or valdes'of a critical process variable at which the indicator is designed to reach its gndpoint as
defined bysthe manufacturer

31
substrate
carrier or support material on to which the indicator agent is applied

Note 1 to entry: See Annex E.

3.14

visible change

change defined by the manufacturer, which can be seen in Type 1 indicators after exposure to one or
more critical process variables of the process

© ISO 2014 - All rights reserved 3
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4 Categorization

4.1 Gen

eral

The chemical indicators or indicator systems described in this part of ISO 11140 are for use in three

main appli

cations:

a) to allow differentiation between unprocessed and processed items;

b) in specific tests and/or procedures, e.g. the Bowie-Dick test;

c) placen

and at

The six ind

to their pe
The chemi

process for

Attainmen

lent inside individual load items in order to assess attainment of the process parametgr(s)
fainment of the respective parameter(s) at the point of placement.

icator types described in the main body of this part of ISO 11140 are categorized-according
‘formance requirements. Table 1 describes three categories according to theirintended pse.
al indicators within each of these categorizations are further subdivided by'the sterilizafion
which they are designed to be used. These categorizations have no hierarehical significapce.
L of the chemical indicator’s end point should not be regarded as an jndication of attainnjent

of an acceptable sterility assurance level, but rather one of many factors which should be taken |nto

considerat

on when judging the acceptability of a sterilization process.

Table 1 — Categories according to intended use

to all critical process
variables.

Intended use Type Category Description (intended use)
Indicate exposure to a process to allow differ- 1 el “Exposure” or process indicatgr
entiation b¢tween unprocessed and processed Requirements accordine to Tvpe 1
items, and /for indicate gross failure of a steriliza- q g e
tion procesk.
Indicators for use in special applications, e.g. 2 s2 “Special” indicator (e.g. Bowie-
Bowie and Pick-type test. Dick)
Requirements in accordance wijith
ISO 11140-3,1S0O 11140-4, and
ISO 11140-5.
Indicators o be placed This indicatoronly 3 i3 “Internal” indicator
inside indiyidual load reacts to{one critical . . -
. . . Single variable indicator
items and tp assess attain- |processyvariable.
ment of the|critical process Requirements according to Type 3
variables aj the point of This indicator reacts 4 i4 “Internal” indicator
placement.
to more than one - o
o . Multivariable indicator
critical process vari-
able. Requirements according to Type 4
This indicator reacts 5 i5 “Internal” indicator
to a-ll critical process Integrating indicator
variables
Requirements according to Type 5
This indicator reacts 6 i6 “Internal” indicator

Emulating indicator

Requirements according to Type 6

4.2 Type 1: process indicators

Process indicators shall be designed for use with individual items (e.g. packs, containers) to show that
the unit has been directly exposed to the sterilization process and to distinguish between processed
and unprocessed items.

© ISO 2014 - All rights reserved
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Type 2: indicators for use in specific tests

Type 2 indicators are intended for use in specific test procedures as defined in relevant
sterilizer/sterilization standards. The requirements for specific test indicators and indicator systems
(Type 2 indicators) are provided in ISO 11140-3, ISO 11140-4, and ISO 11140-5.

4.4

Type 3: single critical process variable indicators

A single critical process variable indicator shall be designed to react to one of the critical process
variables (see 5.2) and is intended to indicate exposure to a sterilization process at a stated value (SV)

IEacia L7 o d Ll O)

of t

4.5

L bhaocan cxitioo]l oo la (o
I oSt CrIaCar protessSvar riaorC St C o7 antr oo UJ-

Type 4: multicritical process variable indicators

A mpulticritical process variable indicator shall be designed to react to two or more-of the criti

var
crit

4.6

An
gen|
for
spe
reg

NOT

4.7

An ¢
pro

Intgrnational Standards ISO 11135;180 11137 (all parts) and ISO 17665 (all parts), or by
agepcies (see Clause 13).

5 [General requirements

5.1| The requirements given in this clause shall apply to all chemical indicators (CI) unless
excluded or amended in a subsequent clause or part of ISO 11140.

NOTE For ease of reading, only the term “indicator” is used hereinafter, although requirements d
to indicatofsystems.

ables (see 5.2) and is intended to indicate exposure to a sterilization process at SVs of
jcal process variables (see 5.7 and 5.8).

Type 5: integrating indicators

ntegrating indicator shall be designed to react to all critical process variables (see 5.2). ]

erated to be equivalent to, or exceed, the performance requifements given in the ISO 11
Bls. The minimum SV shall be related to the minimum«<altes required to achieve ster
Cified in International Standards ISO 11135, ISO 1113%(all parts), ISO 17665 (all parts),
ilatory agencies (see Clauses 11 and 12).

E The SVs demonstrate how the indicator integtates over the temperature range.

Type 6: emulating indicators

bmulating indicator shall be designeditioreactto all critical process variables for specified s
resses. The SVs are generated from process variables of sterilization processes as s

cal process
the chosen

'he SVs are
138- series
lization as
or by local

ferilization
pecified in
regulatory

specifically

o0 also apply
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5.2 Forthe different sterilization processes, the following critical process variables are defined as being

critical:

STEAM
DRY HEAT

ETHYLENE OXIDE

Time, temperature, moisture
Time and temperature

Time, temperature, relative humidity and ethylene oxide (EO
concentration

RAD

LOW
ANI

VAP
PER

5.3 The
operations

NOTE
testing.

I

5.4 Each
(see 5.6 an

a) witha
b) witha
For Type 3

dq

NOTE
intended us

Where the
characters
for use.

5.5 Thel
shelf-life as

5.6 Abby

) FORMALDEHYDE

manufacturer shall establish, document and maintain a formalyquality system to covel

SO 9001 and ISO 13485 describe requirements for quality Systems for design, manufacture

 5.7), and either

Jome indicator manufacturersight use the category notation to provide additional guidance foj

AL La DRSS | 1 1 R . |
ATIUIN 10Ll4dl dDSUTDTU UUST

TEMPERATURE STEAM  Time, temperature, moisture and formaldehyde concentxati

RIZED HYDROGEN
OXIDE

Time, temperature, hydrogen peroxide concentration

required by this part of ISO 11140.

indicator shall be clearly marked with the type of. process for which it is intended to be y

number indicating the type of indicator,i.e: 1 to 6, or
combination of a letter plus a number:to indicate a category, i.e. el, s2, i3, i4, i5, or i6.

4,5 and 6 indicators, each indicator shall be clearly marked with the SVs.

e of the chemical indicator:

size or format of the.indicator does not permit this information to be stated in a font o
per centimetre prlatrger, the information shall be provided on the label and/or instruct

ndicatoriShall comply with the requirements of this part of ISO 11140 for the duration of
specified by the manufacturer (see Annex A).

eviated descriptions of the process shall be in accordance with the following symbols:

STEAM

— all steam sterilization processes

DRY

— alldry

heat sterilization processes
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EO

all ethylene oxide sterilization processes

IRRAD

all ionizing radiation sterilization processes

URM

all low temperature steam and formaldehyde sterilization processes

YH202

The

5.7

ordg

For
foll

(Sed

5.8
pro

d)
e)
f)

all vaporized hydrogen peroxide sterilization processes

se descriptions are symbols and shall not be translated.

If the indicator is designed for use in a specific sterilizatignprocess, this information sh3
oded on the indicator, or within the technical informationdeaflet.

example, if the indicator is designated for use in steam at 121 °C for 15 min, it would
DWS:

STEAM

121 °C 15 min
b 5.6.)

Each package of indicators or the technical information leaflet supplied with the pa
vide the following information:

the type or category (see Clause 4), process (see 5.6) and intended use (see 5.7) for
indicator is.designed;

the critical'process variable(s) to which the indicator will respond, and where applicable

the; change that is intended to occur; and for colour change indicators where the col

1l be stated

appear as

Ckage shall

which the

, their SVs;

ur change

cannot be adequately described, examples of the expected colour range for both ch

anged and

unchanged iMaicators;
instructions for use essential to ensure proper functioning of the indicator;

the storage conditions, before and after use;

the nature of any change and the time period over which it can occur when completely/incompletely

changed indicators are stored according to the manufacturer’s instructions;

g) any interfering substances that are likely to be encountered, or conditions that are likely to occur,
during the intended use of the indicator and which are known to affect adversely the performance

h)

of the indicator;

any safety precautions required during and/or after use;

© IS0 2014 - All rights reserved
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i)

for exa
j)

expres
k)
NOTE

mple in the EU, the EU’s authorized representative’s name and address;

sed in accordance with ISO 8601 (e.g. YYYY-MM);

a unique code (e.g. lot number) to provide traceability.

National or regional regulations could contain additional or different requirements.

the manufacturer’s or supplier’s name and address; where national or regional regulations require,

the expiry date, or the manufacturing date plus shelf-life, under the specified storage conditions,

5.9 The manufacturer shall retain documentary evidence that the indicator, when used as intended by

the manuf3
a health h4
after the st

5.10 If the
coded on t
package, ta
affixing of
package of]

6 Perfogrmance requirements

6.1 Gen

6.1.1 Rej
described

allow for p
produce cd
differ from
resistomet

6.1.2 Th
process var

cturer, does not release any substance known to be toxic in sufficient quantities to cause ei
zard, or a hazard to the intended properties of the product being sterilized before, diixin
erilization process for which it is designated.

indicator is designed for use with a specific test load only, this information shall be state
e indicator, the package of indicators and the technical information leaflet supplied with
gether with the symbol (see Figure 1). If the size or format of the indi¢ator does not pef
he symbol at a size 5 mm or greater, it is permissible to provide this(information only on|
indicators and the technical leaflet.

(]

- <in'y
E :
W

1/

Figure 1 — Symbol for designation for use with a specific test load only

bral

istometers (see ISO 184{72)are used to characterize the performance of the chemical indica
n this part of ISO 11140 with the exception of Type 2 indicators (see 4.3). Resistome
Fecise specification“and control of the specific test conditions and cycle sequences in ordg
ntrolled, repeatable studies of the effect of process parameters on indicators. Resistome
conventionaksterilizers; therefore, if conventional sterilizers are used to attempt to dupli
br conditions,erroneous and/or misleading results can occur.

e condition of the indicator after exposure to a sterilization process, during which all the crif
iables met or exceeded the specified level to produce a visible change, graduated respons

her
D Or

1 or
the
mit
the

fors
fers
r to
Lers
Cate

ical
P or

chall remain nnr‘hanr‘rnﬂ for a nnr]n{‘ ofnotless than siv manths from the date of USe,-A

hen

end point,

stored under the conditions spec1fled by the indicator manufacturer.

6.1.3

If incompletely changed indicators deteriorate on storage, either returning to the unchanged

condition or slowly completing the change reaction, this information shall be stated in the technical
information supplied by the manufacturer [see 5.8 f)].

6.1.4

values in 11.7. The visible change or end point shall not be reached.

NOTE
to respond.

Indicators for steam processes shall be tested according to the method in 7.4 and the specified

The dry heat test is designed to ensure that indicators for steam require the presence of steam in order
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Type 1 indicators

6.2.1 After exposure of the indicator, the visible change shall be clearly observable (see Clause 8).

6.2.2 Migration of the indicator agent through the substrate to the surface opposite the one to which
the indicator agent was applied shall not occur before, during or after the sterilization process for which

itis

designed, when tested according to the method given in 7.2 (see also 5.9).

6.3 Type 2 indicators

Sperific requirements for Type 2 indicators and indicator systems are given in ISO 11140-3 140 11140-4,
and/ SO 11140-5.

6.4 Types 3,4, 5 and 6 indicators

6.4{1 After exposure of the indicator to the SVs of critical process variables,the end point sha]l be clearly
obsgrvable.

6.4{2 In use, the indicator agent shall not offset or bleed, penetrate‘the substrate to which it is applied,
or rhaterials in which it is in contact, unless this is a specific design dattribute, before, during, pr after the
sterjilization process for which it is designed when tested in accordance with the method in 7|2 (see also
5.9].

7 |Test methods

7.1 General

Where appropriate, tests for compliance ‘with the requirements for specific indicator types cited in
Clagises 6 to 13 shall be carried out by exposing the indicators to the conditions specified and using
eqiiﬁ'pment complying with ISO 18472;then examining the indicator for compliance.

Sperific test methods for radiationindicators are not given here. Performance requirements fqr radiation
indlcators are given in 8.5.

NOTE Test equipment and methods for Type 2 indicators are contained in ISO 11140-3, ISO 11140-4 and
ISO [11140-5.

7.2| Off-set (transference)

Plage a second layer of a similar substrate to that of the indicator in intimate contact with the chemical
indicatorProcess the indicator in the sterilization process, as stated by the indicator mahufacturer.
ViSItally inspect the indicator, its substrate and the second layer of substrate, before and after processing,
for tompliance with 6.2.2 or 6.4.2

7.3

Procedure — Steam indicators

7.3.1 Load the indicator on to a suitable sample holder. The sample holder shall not affect the
performance of the indicator or impede exposure to critical process variables.

The sample holder shall allow the indicator or indicator system to be directly exposed to the test
conditions. Different indicators might require different sample holder designs. Third parties should
consult the indicator manufacturer for guidance.

7.3.2 Before initiating a test cycle, the inner surface of the resistometer shall be heated to the required
temperature.
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7.3.3 Withtheloaded sample holder in the resistometer, carry out the following sequence of operations:

a)
b)
‘)
d)

Admit

Evacuate the resistometer to 4,5 kPa + 0,5 kPa within 60 s.

steam to the resistometer to obtain the required test temperature in 10 s or less.

Maintain the conditions for the required exposure time.

admit air to ambient pressure.

At the end of the exposure period, evacuate the resistometer to 10 kPa or less within 60 s, then

7.34 Im
process val

7.4 Proq

7.4.1 Log
performan

The sampl
conditions
consult thq

7.4.2 Prg

7.4.3 Place the loaded sample holder in the resistometer, close the access port and initiate the pro

cycle. The {
resistomet

7.4.4 Malintain the conditions for the required exposure time.

7.4.5 At
cool to 100

7.4.6 Vis
7.5 Pro¢

7.5.1 Log
performan

The sampl
conditions

e holder shall allow the indicator or indicator system to be directly exposed to the

mediately remove the mdicator from the resistometer to avold prolonged eXposure to cr1
iables during testing. Visually examine for compliance and record the result.

edure — Dry heat indicators

id the indicator on to a suitable sample holder. The sample holder shall not affect
Ce of the indicator or impede exposure to critical process variables.

Different indicators might require different sample holder designs. Third parties shq
indicator manufacturer for guidance.

heat the resistometer to the required test temperature.

ime necessary to achieve the required temperature at the surface of the indicator within|
br shall not exceed 1 min.

he end of the exposure period, itnmediately remove the indicators from the resistometer
°C or less in a period not exceeding 1 min.

ually examine for compliance and record the result.
edure — EO indieators

id the indicator on to a suitable sample holder. The sample holder shall not affect
Ce of thedndicator or impede exposure to critical process variables.

e holder shall allow the indicator or indicator system to be directly exposed to the
Different indicators might require different sample holder designs. Third parties shg

ical

the

test
uld

Fess
the

and

the

test
uld

- o B b L dn L LA |
consult themdicator mamufacturerfor guraarrce:

7.5.2 Before initiating a test cycle, the sample, sample holder and the inner surface of the resistometer
shall be equilibrated to the required temperature.

7.5.3 With theloaded sample holder in the resistometer, carry out the following sequence of operations:

a)
b)

c)

Admit

Evacuate the resistometer to 10 kPa + 0,5 kPa.

sufficient water vapour to raise the RH in the resistometer to the required level.

Admit ethylene oxide to the required ethylene oxide concentration in 1 min or less. For the zero gas

exposure cycle, no ethylene oxide shall be admitted. If applicable, the diluent gas shall be admitted

10
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to the working pressure. For the zero gas exposure cycle, the test shall not be carried outin a vessel
where traces of ethylene oxide can be present.

d) Maintain these conditions for the required exposure time.

e) Within 1,5 min of the end of the exposure period, reduce the EO concentration surrounding the
indicator to a level that will no longer affect the indicator.

7.5.4 Immediately remove the indicator from the resistometer to avoid prolonged exposure to process
critical variables during testing. Visually examine for compliance and record the result.

7.6 Procedure — Low temperature steam and formaldehyde indicators

NOTE See Annex D.

7.6]1 Prepare an aqueous solution of formaldehyde at a concentration of 1 mol/I + 0,01|mol/l. The
formpaldehyde concentration of this solution shall be established by the use of a validated analytical
method.

7.6)2 Preheat the formaldehyde solution to 60 °C + 0,5 °C.

7.6)3 Load the indicator on to a suitable sample holder.{The sample holder shall not affect the
performance of the indicator or impede exposure to critical prfocess variables.

The sample holder shall allow the indicator or indicater system to be directly exposed fto the test
confditions. Different indicators might require different sample holder designs. Third parties should
conpult the indicator manufacturer for guidance.

7.6/4 Immerse the indicator, loaded on to the'sample holder, in the formaldehyde solution.

Ensjure that the indicators are completelyximmersed in the formaldehyde solution and do notffloat to the
surface.

7.6{5 Maintain these conditidgns for the required exposure time.

7.6)6 At the end of the\exposure period, reduce the formaldehyde concentration surrojnding the
indicator to a level that-will no longer affect the indicator, within 1,5 min.

7.6{7 Immediately remove the indicator from the resistometer and visually examine for dompliance.
Recprd the result:

7.7| Praecedure — Vaporized hydrogen peroxide indicators

7.7.1 Load the indicator on to a suitable sample holder. The sample holder shall not affect the
performance of the indicator or impede exposure to critical process variables.

The sample holder shall allow the indicator or indicator system to be directly exposed to the test
conditions. Different indicators might require different sample holder designs. Third parties should
consult the indicator manufacturer for guidance.

7.7.2 Before initiating a test cycle, the sample, sample holder and the inner surface of the resistometer
shall be equilibrated to the required temperature.

7.7.3 Withtheloaded sample holder in the resistometer, carry out the following sequence of operations:

a) Ifrequired, admit sufficient water vapour to raise the RH in the resistometer to the required level.
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b) Admit vaporized hydrogen peroxide to the required test condition concentration within less than
2 s (for an exposure time of 0 min, no hydrogen peroxide shall be admitted).

c¢) Maintain these conditions for the required exposure time.

d) At the end of the exposure period, reduce the hydrogen peroxide concentration surrounding the

indicator to a level that will no longer affect the indicator.

7.7.4 Immediately remove the indicator from the resistometer to avoid prolonged exposure to process
critical variables during testing. Visually examine for compliance and record the result.

8 Additional requirements for process (Type 1) indicators

8.1 Progess indicators printed or applied on to packaging material

Process indlicators may be printed on packaging material or presented as self-adhesive labels, pouches,
packaging fapes, tags, insert labels, etc.

8.2 Progess indicators for steam sterilization processes

bxposure to the specified test conditions, the process indicator shall perform as showh in
ted

Following
Table 2. Ifthe indicator is intended to be used only at 121 °C or 134 °C,£then testing may only be condu
at that temjperature (see 5.7).

Table[2 — Test and performance requirements for Type 1 process indicators for STEAM

No-change or a change that

is markedly different from | Visible change as

_Tes Test time Test the visible change as specified by thie
environment temperature .
specified by the manufacturer
manufacturer

2,0min*5s 121 °C (+3/0 °C) Unacceptable resplt
124.°C (+3/0 °C)
184 °C (+3/0 °C)
134 °C (+3/0°C)
Dry heat 140 °C (+2/0 °C)

NOTE Thg¢ dry heat test is d€sjghed to ensure that process indicators for steam require the presence of steam in ordgr to
respond (seq 6.1.4).

Saturated pteam Acceptable result

Saturated pteam 10,0 min*5s Unacceptable result Acceptable resuft

Saturated pteam 0,3min+5s Acceptable result Unacceptable resplt

Saturated pteam 2min*5s Unacceptable result Acceptable resullt

30 min +I-min Acceptable result Unacceptable resplt

8.3 Progess indicators for dry heat sterilization processes

Following pxposure to the specified test conditions, the process indicator shall perform as showh in

Table 3.

Table 3 — Test and performance requirements for Type 1 process indicators for [DRY]

No change or a change that

is markedly different from | Visible change as
Test environment Test time Test temperature the visible change as specified by the

specified by the manufacturer
manufacturer

Dry heat 20 min £ 1 min 160°C +5/0 °C Acceptable result Unacceptable result
Dry heat 40 min £ 1 min 160 °C +5/0 °C Unacceptable result Acceptable result
12 © ISO 2014 - All rights reserved
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8.4 Process indicators for ethylene oxide sterilization processes

Following exposure to the specified test conditions, the process indicator shall perform as shown in
Table 4. If the indicator is intended to be used only at 37 °C or 54 °C, then testing may only be conducted
at that temperature (see 5.7).

The absence of EO gas test shall be carried out in the absence of EO gas. If a colour change occurs without
the apparent presence of ethylene oxide, the complete absence of EO gas might need to be verified.

Table 4 — Test and performance requirements for Type 1 process indicators for

No change
or a change that
Test is markedly+\.)Visjble change
Test Test time tempera- Relative Gas different frony’ |as gpecified by
environment ture humidity (RH) | concentration the visible SL the
change’as mapufacturer
specified by the
manufacturer
9
Abgence of 90 min # 1 min| 60°C+ 2°C 285 % none Acceptable result Unfacceptable
EO gas result
9 in + o 4+ o
£O gas Smin+15s | 37°Cx1%C 60 % * 10 % RH |600 mg/A+30 mg/1| Acceptable result Unfacceptable
test at: 2min+15s | 54°C+1°C result
EO pas 25min#15s | 37°C+1°C 60 % + 10 % RH | 600 Mg/l + 30 mg/] Unacceptable Alcceptable
test at: 20min+15s | 54°C+1°C result result

NOTE The reaction of some ethylene oxide indicators cah.be impaired by the presence of carbon dioxiide or other
gas| Where the formulation is such that this could occur,the indicator should be tested in a system employing not less
thah 80 % carbon dioxide or other gas in admixture with ethylene oxide [see 5.8 g)].

8.5 Process indicators for radiation sterilization processes

Folfwing exposure to the specified test conditions, the process indicator shall perform ap shown in
Table 5

Table 5 — Test and performance requirements for Type 1 process indicators for

No change
or a change that
is markedly Visible change
Test . Peak wave- . different from as s$pecified
enyironment Intensity length Absorbed dose|  Test time the visible y the
change as speci- | manufacturer
fied by the
Tramafacturer
Ultl:av_lolet >3,3W/m2| 254nm N/A 120 min + 5 min| Acceptable result Unacceptable
radiation result
Ionizing Unacceptable
radiation N/A N/A 1 kGy + 0,1 kGy N/A Acceptable result result
Ionizing Unacceptable Acceptable
radiation N/A N/A 10kGy + 1 kGy N/A result result

NOTE  The ultraviolet radiation test is designed to ensure that the indicator will not respond to non-ionizing radiation
such as inadvertent exposure to sunlight. A mercury vapour lamp has been shown to deliver the suitable peak wavelength.
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8.6 Process indicators for low temperature steam and formaldehyde sterilization pro-

cesses

8.6.1 Following exposure to the specified test conditions, the process indicator shall perform as shown

in Table 6.

The absence of formaldehyde test shall be carried out in the absence of formaldehyde. If a colour change
occurs without the apparent presence of formaldehyde, complete absence of formaldehyde might need

to be verified.

Table 6(— Test conditions and performance rei uirements for Type 1 process indicators fofr

No change
or a change thatis Visible
markedly
Test . Test Gas . change as
- Test time . different from the s
conditign temperature| concentration . specified by the
visible change as
e manufacturer
specified by the
manufactuter
Absence Unacceptablp
of formalde- |90 min+1min| 80°C+2°C none Acceptable result pl [
hyde result
For- 20s+5s [60°C+0,5°C|1,0mol/1+0,01 mol/l{.Acceptable result Unacceptablp
maldehyde¢ - - ’ - result
For- . o o
maldehyde 15min*15s| 70°C+2°C |1,0mol/1+0,01mol/l| Unacceptable result | Acceptable reqult
8.6.2 Foif indicators produced for low temperature steam and formaldehyde sterilization cycles

operating at temperatures below 55 °C or above*65 °C, the tests described in Table 6 shall be carfied
out at the maximum temperature and formaldehiyde concentration specified by the manufacturer offthe

indicator.

NOTE The manufacturer might need.to perform additional functional tests on the indicator using a|low
temperaturg steam and formaldehyde process in order to demonstrate suitability for that particular process|(see
5.7,5.8 and Annex D).

8.7 Progess indicatorsforvaporized hydrogen peroxide sterilization processes

Following
Table 7.

The absenge of hydrogen peroxide test shall be carried out in the absence of hydrogen peroxide.

bxposure todhe’specified test conditions, the process indicators shall perform as showh in

If a

colour champge’occurs without the apparent presence of hydrogen peroxide, complete absence of hydrdgen

peroxide

ight need to be verified.

14
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Table 7 — Test conditions and performance rei uirements for Type 1 process indicators for

VH202

No change or a

change that is
Test Gas markedly Visible change as
Test condition Test time . different from the | specified by the
temperature | concentration .
visible change as | manufacturer
specified by the
manufacturer
Absence of hydro- Lz iy, coninl sgoe v g5 oc Nore Aeeeptablerestt——onacceptable
ger] peroxide - - P result
!—ly rogen perox- 7s+1s 50°C+0,5°C |2,3mg/l+0,4mg/l| Acceptable result Uhaqceptable
ide riesult
:—:l};‘llrogen perox- 6min+1s | 50°C+0,5°C |2,3mg/l+0,4mg/l| Unacceptable résult| Acceptlable result

9 [Additional requirements for single critical process variable (Type 3) indica-

torjs

9.1

to ble monitored, as listed in 5.2.

9.2

(se¢ Table 8).

9.3

notjreach the end point (see Table 8).

10

10.

varjables to be monitored, 45 listed in 5.2.

10.2

(pa$s condition) (seéTable 8).

10.B Multicritical process variable indicators tested at the SV minus the combined tolerances

2) shall not+reéach the end point (fail condition) (see Table 8).

10.

Multicritical process variable indicators tested at the SV (test point 1) shall reach thg

Single critical process variable indicators shall be designedfor one of the critical procegs variables

Single critical process variable indicators tested at the SV (test point 1) shall reach th¢ end point

Single critical process variable indicators\tested at the SV minus the tolerance (test paint 2) shall

Additional requirementsor multicritical process variable (Type 4) inficators

I Multicritical process variable indicators shall be designed for two or more of the critigal process

end point

(test point

L “Multicritical process variable indicators for low temperature steam and formaldehyde, tgsted at the

time and temperature SVs in dry heat, i.e. absence of moisture, but with all other parameters at the SVs,
shall not reach the end point (see Table 8).

NOTE

steam and formaldehyde require the presence of steam in order to respond.

© IS0 2014 - All rights reserved
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Table 8 — Test and performance requirements for Type 3 and Type 4 indicators

Sterilizing agent
ilizati Test i concentration RH
Sterilization process pointa Test time Test temperature .
mg/1 %
1 Sv SV
Steam
2 -25% -2°C
1 SV SV
Dry heat
2 -25% -5°C
L_ 1 sV sV sV >30
Ethylene oxide
2 -25% -5°C -25% 330
Low tempgrature 1 SV SV SV
steam and|formalde-
hyde 2 -25% -3°C -20 %
Vaporized|hydrogen 1 SV SV SV
peroxide 2 -25% -3°C ~20.%
NOTE For egamples of testing multicritical process variable (Type 4) indicators, see Annéx B.
a  Testpoiht 1: The indicator, when tested at the SV, shall reach its end point. Test pgint 2: The indicator, when tested gt all
SVs minus te combined tolerances, shall not reach its end point.

11 Addit

11.1 Integ

end point indicating exposure to sterilization conditiois’at defined critical process variables within

relevant to

11.2 Integ
spaced ten]

11.3 Integ
condition),

11.4 Integ
(test point

11.5 The{
and 1,2 mij

ional requirements for steam integrating {Type 5) indicators

erances given in Table 9.

rating indicators for steam shall have SVs at 121 °C and 135 °C and at one or more eqy
perature points in the range of 121°C to 135 °C.

(See 11.2).
2) shall not reach-the end point (fail condition) (see Table 9).

Vs for time'at 121 °C and 135 °C shall be specified and shall not be less than 16,5 min at 12
L at 135-2C.

rating indicators for steam shall be designedsfor all critical process variables and reach an

the

ally

rating indicators for steam tested at all of the SVs (Test point 1) shall reach the end point (pass

rating indicators{or-steam tested at all of the SVs minus the time and temperature tolerainces

11.6 The

integrating indicator temperature coefficient shall be determined from the slope of

the

curve created by plotting log SV and/or SV (determined) versus temperature. The integrating indicator
temperature coefficient shall be notless than 10 °C and not more than 27 °C, and the correlation coefficient
of the curve established by least squares linear regression analysis of the data shall be not less than 0,9.

NOTE
coefficient.

See Figure C.1. The manufacturer’s SVs can be used to determine the integrating indicator temperature

11.7 Integrating indicators for steam exposed to dry heat at 140 °C * 2 °C for 30 min * 1 min shall not
reach the end point.

NOTE The dry heat test is designed to ensure that integrating indicators for steam require the presence of
steam in order to respond.
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11.8 The manufacturer shall state clearly any factors of which he is aware that can adversely affect the
efficacy of the sterilization process but which are not detectable by the indicator, or not detectable in a
manner that will give assurance of satisfactory attainment of that critical process variable [see 5.8 g)].

12 Additional requirements for ethylene oxide integrating (Type 5) indicators

12.1 Integrating indicators for ethylene oxide shall be designed for all critical process variables and
reach an end point indicating exposure to sterilization conditions at defined critical process variables
within the relevant tolerances given in Table 9.

12.2 Integrating indicators for ethylene oxide shall have SVs for time at 37 °C and 54 °C'that shall be
spefified and that shall not be less than 75 min at 37 °C and 30 min at 54 °C.

12.8 Upon exposure to the SVs for time, temperature, and 60 % relative humidity(RH) + 10 % RH, but in
theabsence of ethylene oxide, the integrating indicator shall not reach the end point (fail conglition).

12.4 The manufacturer shall state clearly any factors of which he is aware that can adversely affect the
effigacy of the sterilization process but which are not detectable by,the-indicator, or not det¢ctable in a
manner that will give assurance of satisfactory attainment of that critical process variable [sef 5.8 g)].

NOTE Some regulatory authorities require that demonstrationef the performance of an integrating indicator
be cponducted in parallel with an appropriate BI.

Table 9 — Test and performance requirements for Type 5 indicators

Sterilization Test pointa Test time Test Gas RH
process temperatureb concentration %
mg EO/1
Stepm 1 SV SV
2 -15% 1°C
Ethylene oxide 1 SV SV 600 + 30 40 + 10
2 -20 % SV 600 = 30 40 £ 10

NOTE For an example of testingintegrating (Type 5) indicators, see Annex B.

a  |Test point 1: The indicator, when tested at all the SVs, shall reach its end point (pass condition). Test |point 2: The
indijcator, when tested atall'SVs minus the time and temperature, shall not reach its end point (fail condition).

b IThere are at least .3 SVs for temperature required for steam Type 5 indicators; at 121 °C, 135 °C, and atfone or more
equplly spaced temperatures in between the first two. There are 2 SVs for temperature for ethylene oxide Type|5 indicators,
at 3f °C and 54°C¢

13|Additional requirements for emulating (Type 6) indicators

13.1 Emulating indicators shall be designed for all critical process variables for the process listed in 5.2
and reach an end point indicating exposure to a sterilization process at defined critical process variables
within the relevant tolerances given in Table 10.

13.2 Emulating indicators tested at the SV (test point 1) shall reach the end point (pass condition).

13.3 Emulating indicators tested at the SV minus the combined tolerances (test point 2) shall not reach
the end point (fail condition).

13.4 Emulating indicators for steam exposed to dry heat at 140 °C * 2 °C for 30 min * 1 min shall not
reach the end point (see 6.1.4).
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NOTE The dry heat test is designed to ensure that emulating indicators for steam require the presence of
steam in order to respond.

13.5 The manufacturer shall state clearly any factors of which he is aware that can adversely affect the
efficacy of the sterilization process but which are not detectable by the indicator, or not detectable in a
manner that will give assurance of satisfactory attainment of that critical process variable [see 5.8 g)].

Table 10 — Test and performance requirements for Type 6 indicators

Sterilization Test Test time Test Gas concentration RH
proceFs pointa min temperature mg/1 %
1 SV SV
Steam
2 -6 % -1°C
1 SV SV
Dry heat
2 -20 % -1°C
1 Sv Sv Sv >30
Ethylene oxide
2 -10 % -2°C -15% >30

NOTE For ap example of testing emulating (Type 6) indicators, see Annex B.

a  Test poipt 1: The indicator, when tested at the SV, shall reach its end point (pass.ondition). Test point 2: The indic
when tested|at all SVs minus the combined tolerances, shall not reach its end point (fail condition).

tor,

18
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Annex A
(normative)

Method for demonstrating shelf-life of the product

Product testing to determine shelf-life shall be performed in accordance with a written protocol.

nratacolchall ha actahlichad hafora tha cammmancarmant of tho ctudy Tha nratacn] ch
PFrote€o+—5

all specify

req

NO1T
qua
diff

A.2
and

A.3

A4
con
isc

protocel-shal-be-established-before-the—commencement—of-thestud y—The
1irements for sample size, sampling method and data evaluation.

ity management International Standards (in particular ISO 9001 and ISO 13485) could require g
prent provisions.

Productsamplesshall be stored in their normal packagingat, orabove,the maximum te
RH recommended for storage. These conditions shall be controlled and monitored.

All performance attributes shall maintain the original specifications throughout the

All results of the storage trial shall be retained for a period of the shelf-life plus ong
pletion of the trial. After this period, a summary report shall be retained for as long as {
pbmmercially available.

E National or regional regulation can contain additional or different requirements| Compliance with

dditional or

mperature

shelf-life.

year from
he product
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Annex B
(informative)

Examples of testing indicators

B.1 Example oftestingsingle critical processvariable (Type 3}indicatorfordry
heat professes
An indicat¢r with a stated value at 160 °C.

The manufacturer will denote this indicator’s performance by identifying the SV of 160 °C (see |
When test¢d at 160 °C (SV, test point 1), using the test methods specified in this partof ISO 11140,
indicator should reach its end point. When tested at 155 °C (SV minus tolerance, testpoint 2) (see NO|
the indicatpr should not reach its end point. There is no requirement to test thé indicator between
point 1 and test point 2; however, if the indicator were to be tested between té€st point 1 and test p
2, it could produce an ambiguous result (i.e. the indicator could reach its erid point or it could not re
its end point).

NOTE With reference to Table 8, the tolerance on the test temperaturefor a Type 3 single-critical pro|

variable indicator is -5 °C. Therefore, 160 °C - 5 °C = 155 °C, which becoines test point 2.

B.2 Example of testing multicritical process variable indicator for steam proce
es

An indicat¢r with a stated value at 121 °C and 15 nain.

The manufacturer will denote this indicator’s performance by identifying the SVs of 121 °C and 15
(see5.7an

and times.
part of ISO
minus bot}
(see NOTE]
if the indic
result (i.e.

NOTE \

variable ind
121°C-2°

When tested at 121 °C for 15 min (SV, test point 1), using the test methods specified in
11140, the indicator should:reach its end point. When tested at 119 °C for 11 min 15 s
temperature and time tolerances or test point 2) the indicator should not reach its end p
. There is no requirement to test the indicator between test point 1 and test point 2; howd
htor were to be tested’between test point 1 and test point 2, it could produce an ambigy
the indicator couldreach its end point or not reach its end point).

Vith reference’to Table 8, the tolerance on the test temperature for a Type 4 multicritical pro|
icator is »2,.%C, and the tolerance on the test time is =25 % (25 % of 15 min is 3 min 45 s). There
[ = 119 °€and 15 min minus 3 min 45 s equals 11 min 15 s, which becomes test point 2.

.8).
the
TE)
test
Dhint
ach

Cess

min

5.8). The manufacturer can alsd give additional SVs for the product at different temperatyres

this
(SV
Dint
ver,
ous

Cess
ore,

B.3 Exal

mple of testing emulating (Type 6) indicators for steam processes

An indicator with a SV at 134 °C and 3,5 min.

The manufacturer will denote this by clearly identifying the SVs of 134 °C and 3,5 min (see 5.7 and 5.8).
The manufacturer can also give additional SVs for the product at different temperatures and times. When
tested at 134 °C for 3,5 min (SV, test point 1), using the test methods specified in this part of ISO 11140,
the indicator should reach its end point. When tested at 133 °C for 3 min 17 s (SV minus both tolerances
or test point 2) the indicator should not reach its end point (see NOTE). There is no requirement to test
the indicator between test point 1 and test point 2; however, if the indicator were to be tested between
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test point 1 and test point 2, it could produce an ambiguous result (i.e. the indicator could reach its end
point or not reach its end point).

NOTE With reference to Table 10, the tolerance on the test temperature for a Type 6 emulating indicator is
-1 °C, and the tolerance on the test time is -6 % (6 % of 3 min and 30 s is 12,6 s [rounded up to 13 s]). Therefore,
134°C-1°C=133°Cand 3 min 30 s minus 13 s equals 3 min 17 s, which becomes test point 2.
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Annex C
(informative)

Rationale for the requirements for integrating indicators and
the link to the requirements for biological indicators specified in

ISO 11138 (all parts) and microbial inactivation

C.1 Sted

C.1.1 Ge

Integrating
when expo
1SO 11140,
moist heat
a detailed 1

m

neral

F indicators are designed to respond in a similar manner to that of a biclogical indicator

sed to the critical process variables of a sterilization process. For th€ purposes of this pat
the performance of integrating indicators is linked to the minimuntrequirements for a B
sterilization as defined in ISO 11138-3. The following provides/background information
ationale for the requirements for Type 5 integrating indicators specified in Clause 11.

C.1.2 Bakkground information

ISO 11138-
1,5 min, a
Geobacillus
even great
processes,

The perfor

3 specifies that a BI for moist heat sterilization processes should have a D121 of not less t
minimum population of 105 and a z-value greater than 6. The z-value for many specig

er than this (often 20 or more). TheoreticalCalculations relating to validation of moist
e.g. Fo, normally use a z of 10 in the equation.[6]

mance of a Bl can also be defined by:the survivor kill window (SKW) which, at 121 °C

based on the minimum values specified above,would typically be: survives 4,5 min and is Kkilled in

min.
The SKW i

Surviv

Kill tim

where

log

calculated from:

] time = (log P -2) x D121

e = (log P + 4)=xDP121

is the log to the base 10 of the number;

stearothermophilus is often nearer to 10 and the z-value for self-contained Bls can oftem

(BI)
t of
for
and

han
s of
be
eat

and

13,5

C.1)

C.2)

P

D121

- 4] a 1 h
IS LT TTUIIITTIar puUpuldativll,

is the decimal reduction time at 121 °C, in min.

The kill time calculated from the equation represents a 9 log reduction in the initial population, i.e.:

logP+4=10g(1x105)+4=9

It should also be borne in mind that:

(€.3)

— IS0 14161I[6] shows that an 8 log reduction would yield 1 % positives and a 9 log reduction zero
positives when determined by most probable number enumeration techniques;
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— terminal sterilization processes will normally aim to deliver an inactivation level of at least 10-6 in
populations of microorganisms.[13]
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Figure C.1 — Type 5 plot

After plotting SVs at three temperature points, the slope of the line connecting the points should be
between lines A and B. This is an example where the 121 °C SV is 16,5 min; if the 121 °C SV is greater

than 16,5 min, lines A and B would move upwards and the intersection would be at the 121 °C SV actually
utilized.
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C.2 The

link between the integrating indicator SV and BI inactivation

C.2.1 Accept or pass (end point attained) criteria

Based on the above information it would be necessary to expose a Bl with a D121 = 1,5 min and a
population of 105 to a temperature of 121 °C for 16,5 min in order to achieve an inactivation level of 10-6.

Thus

(1og105—1og10—6)x1,5=16,5min.

(C.4)

Thus, for a
121 °C,is r{

relationship is established between the integrating indicator end point and a satisfactorytinactiva

level in an

In the case
level will h
its end poi
when expo

The above/

C.2.2 Re

Regarding
sufficient t
in use the

associated
in 1% of

10-2 is em
level of 101
the equati

calculate the kill time, i.e. a further 4 log reduction past the point of one surviving organism per unif

10-4. Thus
but none a
integrating

At 121 °C ¥
level. The 4

(logP+

However, t
a Reject or

Type 5 integrating indicator the minimum SV, i.e. the time at which the end point is redehe
pquired to be notless than 16,5 min (see 11.5). By requiring a minimum SV of 16,5 niin-a di

pquivalent Bl and therefore the objective of a terminal sterilization process.

where the manufacturer specifiesa SV at 121 °C greater than 16,5 min, a greater inactiva
ave been achieved (and therefore a greater safety factor) by the time the indicator reag
nt. Nevertheless, when tested, the integrating indicator should reach-er exceed its end p
sed for a time equal to the SV (see 11.5).

mentioned represents the pass or accept condition for the irtegrating indicator.

ject or fail (end point not attained) criteria

the fail condition, theoretically a single Bl will show no growth when the exposure tin
o reduce the population to less than one surviving organism. However, when actual Bls
pxposure time has to be greater than that specified above because of the natural varia
with biological systems. Typically, if 50 or n¥ere Bls are tested then growth will be obser
he sample when an exposure time which reduces the population to a theoretical levg
bloyed.[6] In practice, exposure times which reduce the population to a theoretical sury
3 to 104 is required to eliminate allpositives for growth.[] This latter value is reflecte
n used to calculate the SKW. THus*an exposure period equal to (log P + 4) x D171 is use

it can be anticipated that some Bls would show positive for growth at a 10-2 exposure |

indicator:

vith a populatiop-0f-105 and a D-value of 1,5, a 7 log reduction is required to reach the ]
xposure time equired for this is:

2)><D=10,5min.

d at
Fect
fion

Fion
hes
bint

e is
are
[ion
ved
1 of
ival
d in
d to
i.e.
pyvel

Fa 104 exposure level. Adepting these criteria for the definition of the “fail” response i an

0-2

.5)

he requirements for an integrating indicator is that it should not reach its end point, i.e. s
faibl response, when exposed to saturated steam at a temperature of 120 °C for a time e

Iual

ow

to 85 % of
equates to
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an exposure time of 14 min at 120 °C. This relates to a Bl response as follows:

ts SV (see 11.4). For an integrating indicator with the minimum SV at 121 °C of 16,5 min this

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=471aafa09a9c399c918f90c565db186b

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_3.3
	Section sec_3.4
	Section sec_3.5
	Section sec_3.6
	Section sec_3.7
	Section sec_3.8
	Section sec_3.9
	Section sec_3.10
	Section sec_3.11
	Section sec_3.12
	Section sec_3.13
	Section sec_3.14
	Section sec_4
	Section sec_4.1
	Table tab_1
	Section sec_4.2
	Section sec_4.3
	Section sec_4.4
	Section sec_4.5
	Section sec_4.6
	Section sec_4.7
	Section sec_5
	Section sec_5.1
	Section sec_5.2
	Section sec_5.3
	Section sec_5.4
	Section sec_5.5
	Section sec_5.6
	Section sec_5.7
	Section sec_5.8
	Section sec_5.9
	Section sec_5.10
	Figure fig_1
	Section sec_6
	Section sec_6.1
	Section sec_6.1.1
	Section sec_6.1.2
	Section sec_6.1.3
	Section sec_6.1.4
	Section sec_6.2
	Section sec_6.2.1
	Section sec_6.2.2
	Section sec_6.3
	Section sec_6.4
	Section sec_6.4.1
	Section sec_6.4.2
	Section sec_7
	Section sec_7.1
	Section sec_7.2
	Section sec_7.3
	Section sec_7.3.1
	Section sec_7.3.2
	Section sec_7.3.3
	Section sec_7.3.4
	Section sec_7.4
	Section sec_7.4.1
	Section sec_7.4.2
	Section sec_7.4.3
	Section sec_7.4.4
	Section sec_7.4.5
	Section sec_7.4.6
	Section sec_7.5
	Section sec_7.5.1
	Section sec_7.5.2
	Section sec_7.5.3
	Section sec_7.5.4
	Section sec_7.6
	Section sec_7.6.1
	Section sec_7.6.2
	Section sec_7.6.3
	Section sec_7.6.4
	Section sec_7.6.5
	Section sec_7.6.6
	Section sec_7.6.7
	Section sec_7.7
	Section sec_7.7.1
	Section sec_7.7.2
	Section sec_7.7.3
	Section sec_7.7.4
	Section sec_8
	Section sec_8.1
	Section sec_8.2
	Table tab_2
	Section sec_8.3
	Table tab_3
	Section sec_8.4
	Table tab_4
	Section sec_8.5
	Table tab_5
	Section sec_8.6
	Section sec_8.6.1
	Table tab_6
	Section sec_8.6.2
	Section sec_8.7
	Table tab_7
	Section sec_9
	Section sec_9.1
	Section sec_9.2
	Section sec_9.3
	Section sec_10
	Section sec_10.1
	Section sec_10.2
	Section sec_10.3
	Section sec_10.4
	Table tab_8
	Section sec_11
	Section sec_11.1
	Section sec_11.2
	Section sec_11.3
	Section sec_11.4
	Section sec_11.5
	Section sec_11.6
	Section sec_11.7
	Section sec_11.8
	Section sec_12
	Section sec_12.1
	Section sec_12.2
	Section sec_12.3
	Section sec_12.4
	Table tab_9
	Section sec_13
	Section sec_13.1
	Section sec_13.2
	Section sec_13.3
	Section sec_13.4
	Section sec_13.5
	Table tab_10
	Annex sec_A
	Annex sec_A.1
	Annex sec_A.2
	Annex sec_A.3
	Annex sec_A.4
	Annex sec_B
	Annex sec_B.1
	Annex sec_B.2
	Annex sec_B.3
	Annex sec_C
	Annex sec_C.1
	Annex sec_C.1.1
	Annex sec_C.1.2
	Figure fig_C.1
	Annex sec_C.2
	Annex sec_C.2.1
	Annex sec_C.2.2
	Annex sec_C.3
	Annex sec_C.4
	Annex sec_D
	Annex sec_D.1
	Annex sec_D.2
	Annex sec_D.3
	Annex sec_E
	Table tab_e
	Figure fig_E.1
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Reference ref_7
	Reference ref_8
	Reference ref_9
	Reference ref_10
	Reference ref_11
	Reference ref_12
	Reference ref_13
	Reference ref_14
	Reference ref_15
	Reference ref_16
	Reference ref_17
	Reference ref_18
	Reference ref_19
	Reference ref_20
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Categorization
	4.1	General
	4.2	Type 1: process indicators
	4.3	Type 2: indicators for use in specific tests
	4.4	Type 3: single critical process variable indicators
	4.5	Type 4: multicritical process variable indicators
	4.6	Type 5: integrating indicators
	4.7	Type 6: emulating indicators
	5	General requirements
	6	Performance requirements
	6.1	General
	6.2	Type 1 indicators
	6.3	Type 2 indicators
	6.4	Types 3, 4, 5 and 6 indicators
	7	Test methods
	7.1	General
	7.2	Off-set (transference)
	7.3	Procedure — Steam indicators
	7.4	Procedure — Dry heat indicators
	7.5	Procedure — EO indicators
	7.6	Procedure — Low temperature steam and formaldehyde indicators
	7.7	Procedure — Vaporized hydrogen peroxide indicators
	8	Additional requirements for process (Type 1) indicators
	8.1	Process indicators printed or applied on to packaging material
	8.2	Process indicators for steam sterilization processes
	8.3	Process indicators for dry heat sterilization processes
	8.4	Process indicators for ethylene oxide sterilization processes
	8.5	Process indicators for radiation sterilization processes
	8.6	Process indicators for low temperature steam and formaldehyde sterilization processes
	8.7	Process indicators for vaporized hydrogen peroxide sterilization processes
	9	Additional requirements for single critical process variable (Type 3) indicators
	10	Additional requirements for multicritical process variable (Type 4) indicators
	11	Additional requirements for steam integrating (Type 5) indicators
	12	Additional requirements for ethylene oxide integrating (Type 5) indicators
	13	Additional requirements for emulating (Type 6) indicators
	Annex A
(normative)

Method for demonstrating shelf-life of the product
	Annex B
(informative)

Examples of testing indicators
	Annex C
(informative)

Rationale for the requirements for integrating indicators and the link to the requirements for biological indicators specified in ISO 11138 (all parts) and microbial inactivation
	Annex D
(informative)

Rationale for the liquid-phase test method for low temperature steam and formaldehyde indicators
	Annex E
(informative)

Relationship of indicator and indicator system components
	Bibliography

