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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 I1SO 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, alsa take part in the work ISO collaborates closely with the International Flectrotechnical Commission (IEC)
on all malters of electrotechnical standardization.

Draft Intgrnational Standards adopted by the technical committees are circulated to the member.bodies for voting.
Publicatign as an International Standard requires approval by at least 75 % of the member bodies$ casting g vote.

Internatignal Standard 1SO 11140-2 was prepared by Technical Committee ISO/TC 198 Sterilization of| health care
products

ISO 11140 consists of the following parts, under the general title Sterilization of health care products {— Chemical
indicators:

[0  Part|1: General requirements

00 Part|2: Test equipment and methods

[0  Part|3: Steam penetration test with user-assembled and preassembled test packs
[

Part|4: Class 2 indicators for air-removal test
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Introduction

To test the performance of chemical indicators, with the exception of irradiation indicators, specific test equipment is
required. This part of ISO 11140 specifies the performance requirements for the test equipment to be used to establish
the response to the essential physical parameters. Irradiation indicators are generally tested in irradiation facilities.

The perforn' ance tolerances for eg |ipmnnf gi\/nn inthis p:rf of 1ISO 11140 are intended-to he suitable for tost ng any of
the classes| of indicator specified in ISO 11140-1. Equipment operating with wider tolerances may betsyitable for
specific applications.
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Sterili

zation of health care products — Chemical indicators —

Part 2:
Test equipment and methods

1 Scoq

This part
indicatorg

The test ¢

This part
chemical

This part
regional,

e

of 1SO 11140 specifies requirements for the test equipment and methods to be.used to te
for conformity to the requirements given in ISO 11140-1.

bquipment and methods for ISO 11140-3 and I1ISO 11140-4 are specified in those. parts.
of ISO 11140 does not specify requirements for test equipment or imethods to be used to

indicators for ionizing irradiation sterilization for conformity to ISO 11140-1.

hational or local regulations.

2 Nornmative references

The follo
ISO 1114
to agree
recent e
Internatio

ISO 1114

ISO 1113
moist heg

3 Defin

For the p

3.1
come-up

ving standards contain provisions which, through reference in this text, constitute provisions of

0. At the time of publication, the editions indicated were valid. All standards are subject to revision
ents based on this part of ISO 11140 are‘encouraged to investigate the possibility of applyi
itions of the standards indicated below- Members of IEC and ISO maintain registers of cu

nal Standards.

0-1:1995, Sterilization of health‘eare products — Chemical indicators — Part 1: General requirem

4:1994, Sterilization of health care products — Requirements for validation and routine control
\t sterilization.

itions

Lirposes Of. this part of ISO 11140, the definitions given in ISO 11140-1 and the following definition

time

st chemical

est Class 1

of ISO 11140 does not address safety aspects of the test equipment, because these are covered by specific

this part of
and parties
hg the most
rrently valid

ents.

— Industrial

apply.

time elapsed from the commencement of steam admission to the attainment of the selected exposure conditions

4 Chemical Indicator Evaluating Resistometer (CIER)

4.1 General

The resis

tometer is intended to be used to expose test samples to stated test conditions.

The following specifications define the conditions to be achieved in proximity to the sample, but the means by which
these conditions are to be measured and controlled are not addressed.

NOTE

Due to the required accuracy, automated control of the process parameters is recommended.


https://standardsiso.com/api/?name=ece6b9e3d93e7db657044ac27c543838

ISO 11140-2:1998(E)

4.2 Steam chemical indicator resistometer

4.2.1 Performance requirements

©1SO

4.2.1.1 The equipment shall be capable of maintaining the conditions given in table 1 within the limits given.

Table 1 — Tolerances and minimum ranges required

Temperature (110to 145)°C +0,5°C

(140 to 420) kPa + 3,5 kPa

Pressure

NOTE A
pressure of {

4212 A

Vacuum (4 to 100) kPa = 0,5 kPa

NOTE The pressure values given are the absolute pressures.

lower absolute pressure in the vacuum phase may be required to test Class 5 and 6 indicators due to
he retained air.

fimer covering 90 min with an accuracy of at least £1 % of the exposure time shall be

measuring {he exposure time for all steam indicators specified in ISO 11140-1.

42.1.3 Th
permit adec
effect air re

NOTE S|
practicable s

4214 Th
the test con

NOTE T
operating ter

4.2.15 Th
supply shal

4216 Te
accuracy lin

4.2.1.7 Th
attainment

4.2.1.8 At
not exceed

4.2.2 Proc

b equipment shall be provided with means to evacuate the chamber-to less than the vacuum s

moval.

pme indicators can be adversely affected by prolonged exposure to dry heat and vacuum. The
pttings for evacuation should be used, which normally should;not exceed 5 min.

b chamber shall be so designed that condensatesformed on colder parts of the chamber shall
ditions.

his may require that the inner surfaces of the<chamber and/or door are thermostatically controlled to th
hperature.

b chamber shall be supplied with 'saturated steam from a source external to the chamber. T
meet the requirements of ISO11134.

mperature and absolute pressure shall be monitored, recorded and verified to be within the
hits for the selected expesure conditions as given in table 1.

a}

b come-up time (shall not exceed 10 s. During this come-up period, the time from 100 °
bf the selected exposure temperature shall not exceed 5 s.

5 s.

bdure

the partial

used for

etpoint to

uate air removal prior to admission of steam. Steam admission to the chamber shall not bg used to

minimum

not affect

P selected

he steam

required

C to the

the end ofthe exposure period, the time taken to attain atmospheric pressure in the CIER chanpber shall

4.2.2.1 Load the indicator on a suitable sample holder. The sample holder shall not affect the performance of the

indicator.

NOTE

The sample holder should allow the indicator to be exposed to the test conditions in the manner intended by the

indicator manufacturer. Different indicators may require different designs of sample holders. Consult the indicator manufacturer
for guidance.

4.2.2.2 Before initiating a test cycle, heat the inner surface of the chamber to the required temperature.

4.2.2.3 With the loaded sample holder in the chamber, carry out the following sequence of operations.

a)

Evacuate the chamber to the pre-exposure setpoint.
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b) Admit steam to the chamber to obtain the required temperature and pressure.
¢) Maintain the conditions for the required exposure time.

d) At the end of the exposure period, evacuate the chamber to a pressure not exceeding the post-exposure
setpoint and then admit air to ambient pressure.

4.2.2.4 On removal from the chamber, examine the indicator. The result shall be recorded with reference to the
selected exposure conditions (see 4.2.1.6).

4.3 Ethylene oxide (EO) chemical indicator resistometer

4.3.1 Pgrformance requirements

4.3.1.1 [The equipment shall be capable of maintaining the conditions given in table 2 within: the limits given for
exposurg periods between 1 min and 120 min.

Table 2 — Tolerances and minimum ranges required

Ethylene oxide concentration (200 to 1 200) mg/l + 5%
Temperature (30to65)°C+1°C
Relative humidity (RH) (20 to 85) % (10 % x RH)

NOTE 1 | The maximum EO concentration specified in table 2 will determine the operating pressure depending ¢n the diluent
gases usdd, if any, and therefore operating pressure is not listed aboye.

NOTE 2 | If this accuracy is not obtained (e.g. at low EO concgntrations with the gas mixture containing less thgn 10 % EO),
the applicption should be restricted to specific indicator classes (e.g. process indicators) which require less accurafy.

4.3.1.2 A timer covering 120 min with an accuracy of at least +1 % of the exposure time shall e used for
measuring the exposure time for all EO indicatorg_specified in 1ISO 11140-1.

4.3.1.3 [The equipment shall be provided with'means to evacuate the chamber to a level less than 4 kHa to ensure
adequatq dispersion of the sterilant andto exhaust the sterilant at the end of the exposure period.

4.3.1.4 [he total time to achieve the/required EO gas concentration surrounding the indicator and to[reduce this
concentrgition to a level that will.ne“longer affect the indicator shall not be more than 10 % of the total integrated
exposurg (partial EO pressure-multiplied by exposure time).

4.3.1.5 [rhe chamber and\door shall be provided with means to maintain the temperature of the inner syrface of the
chamber|at the required-operating temperature.

4.3.1.6 Means_shall be provided to ensure that neither liquid EO nor particles of polymers are adnpitted to the
chamber

4.3.1.7 [[emperature, pressure and relative humidity shall be monitored, recorded and verified to bg within the
required accuracy limits for the selected exposure conditions. Both temperature and pressure shall be recorded
throughout the test cycle.

4.3.2 Procedure

4.3.2.1 Load the indicator on a suitable sample holder. The sample holder shall not affect the performance of the
indicator.

NOTE The sample holder should allow the indicator to be exposed to the test conditions in the manner intended by the
manufacturer. Different indicators may require different designs of sample holders. Consult the indicator manufacturer for
guidance.

4.3.2.2 Before initiating a test cycle, the sample, sample holder and the inner surface of the chamber shall be
equilibrated to the required temperature.
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4.3.2.3 With the loaded sample holder in the chamber, carry out the following sequence of operations.

a)
b)
<)

Evacuate the chamber to the required pressure.

Admit sufficient water vapour to raise the relative humidity in the chamber to the required level.

©1SO

Admit EO or the EO diluent gas mixture to the required EO concentration. For the 0 min exposure time, no EO

should be admitted. If applicable, the diluent gas shall be admitted to the working pressure. This test should not

be carr

d)

ied out in a vessel where traces of EO may be present.

Maintain these conditions for the required exposure time.

At the
longer

e)

43.2.4 On
selected ex

4.4 Dry hg

4.4.1 Perfd

4411 Th
exposure p
Class 1, Clg

4412 A

measuring fhe exposure time for all dry heat indicators specified in ISO 11140-1.

4.4.1.3 Th
chamber at

4414 Th
used.

4415 Th
affect the tg

4416 Te

end of the exposure period, reduce the EO concentration surrounding the indicator to a leveltth
hffect the indicator.

removal from the chamber, examine the indicator. The result shall be recorded withreferen
bosure conditions (see 4.3.1.7).
pat chemical indicator resistometer
rmance requirements
b equipment shall be capable of maintaining the conditions given in table 3 within the limits

1ss 3, Class 4 and Class 5 indicators, and + 0,5 °C for the {esting of Class 6 indicators.

Table 3 — Tolerances and minimum ranges required

Class 1, 3, 4 and 5 indicators (220to 200) °C £ 2,5°C

(120 to 200) °C £ 0,5 °C

Class 6 indicators

imer covering 180 min with an accuracy of at least £1 % of the exposure time shall be

e chamber and door shallbe-provided with means to maintain the temperature of the inner surfe
the required operating temperature.

b chamber shall pe\supplied with heated gas (generally air) for which the indicator is intend

sting conditions.

mperatures shall be monitored, recorded and verified to be within the required accuracy limi

selected ex

at will no

ce to the

given for

eriods up to 180 min. The equipment shall have at least “an accuracy of + 2,5 °C for the tfesting of

used for

ice of the

ed to be

b forced gas/circulation shall be so designed that the temperature of the colder parts shall not adversely

ts for the

posure conditions, and shall be recorded throughout the test cycle.

4.4.1.7 The time for the CIER to return to the set temperature after introduction of the indicator shall not exceed

2 min.

4.4.2 Procedure

4.4.2.1 Load the indicator on a suitable sample holder. The sample holder shall not affect the performance of the

indicator.

NOTE

The sample holder should allow the indicator to be exposed to the test conditions in the manner intended by the

indicator manufacturer. Different indicators may require different designs of sample holders. Consult the indicator manufacturer

for guidance.
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4.4.2.2 Preheat the chamber to the required temperature.
4.4.2.3 With the loaded sample holder in the chamber, expose the indicator to the heated gas.
4.4.2.4 Maintain the conditions for the required exposure time.

4.4.2.5 Atthe end of the exposure period, remove the samples from the chamber and cool to 100 °C or less over a
period not exceeding 1 min.

4.4.2.6 On removal from the chamber, examine the indicator. The result shall be recorded with reference to the
selected exposure conditions (see 4.4.1.6).

4.5 Stepm formaldehyde chemical indicator resistometer
4.5.1 Pgrformance requirements

4.5.1.1 [The equipment shall be capable of maintaining the conditions given in table 4.within the limjts given for
exposurg periods between 1 min and 360 min.

Table 4 — Tolerances and minimum ranges requited

Formaldehyde concentration (5 to 70) mgl¥+ 2’mg/l
Temperature (50to 85)y’€'+1°C
Relative humidity (RH) (90 1095) % = (5 % x RH)

NOTE The maximum concentration specified in table 4 is dependent on the temperature. At low tempgratures high
concentrations may lead to formaldehyde polymerization.

4.5.1.2 A timer covering 360 min with an accuraey of at least +1 % of the exposure time shall be used for
measuring the exposure time for all steam formaldefyde indicators specified in ISO 11140-1.

45.1.3 [The equipment shall be provided"with means to evacuate the chamber to less than 4 kPja to permit
adequatg air removal prior to admission-of the sterilant and to exhaust the sterilant at the end of tHe exposure
period.

45.1.4 [he time to achieve the_required formaldehyde concentration from commencement of formaldehyde
admissioh shall not exceed 60.§ and the time to exhaust the gas to 5 kPa at the end of the exposure per|od shall not
exceed G0 s.

45.1.5 [The chamberydoor and piping shall be provided with means to maintain the temperature ¢f the inner
surface df the chamberat the required operating temperature.

As formdldehyde readily dissolves in water, the actual formaldehyde concentration in the chamber thrpughout the
process \vill be'influenced largely by the formation of condensate; therefore preheating of the chamber ig essential.

4.5.1.6 Means shall be provided t0 ensure that neither liquid formalin nor particles of polymers are admitted to the
chamber.

4.5.1.7 Temperature and pressure shall be monitored, recorded and verified to be within the required accuracy
limits for the selected exposure conditions. Temperature and pressure shall be recorded throughout the test cycle.

4.5.2 Procedure

4.5.2.1 Load the indicator on a suitable sample holder. The sample holder shall not affect the performance of the
indicator.

NOTE The sample holder should allow the indicator to be exposed to the test conditions in the manner intended by the
indicator manufacturer. Different indicators may require different designs of sample holders. Consult the indicator manufacturer
for guidance.
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