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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 proce@lures 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 fof]
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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Introduction

This document includes a description of both hollow and porous process challenge devices (PCDs) and
their performance requirements, along with methods by which an alternative PCD can be shown to
have equivalent performance to that of the reference PCD. Small sterilizers unable to accommodate a
sterilization module [rectangular parallelepiped of dimensions 300 mm (height) x 600 mm (length) x
300 mm (width)] cannot be tested using the tests described in EN 285 for large sterilizers for wrapped
goods and porous loads because

— the chamber size of a small steam sterilizer according to EN 13060 is unable to accommodate the

Indjcators described in this document are intended to be used in conjunction\with approp
to ghow penetration of steam into the PCD. The reference indicator systems and alternatiy

Sys
The

to N 13060 to monitor steam penetration in type B cycles and some.type S cycles.

NOTI

replaced by this document) to test the performance of small steam"sterilizers conforming with EN
samle test is also used in other standards, for example, EN 285.

standard test pack from EN 285, and

the efficacy of the tests is impaired when the test pack occupies a large proportien.of tk
volume (>20 % chamber volume).

ems pose specified challenges to air removal and steam penetration.

devices described in this document are intended for use only in siiall steam sterilizers ¢

E Even though the hollow load was originally designed as4atype test in EN 867-5 (withdray

e chamber

riate PCDs
e indicator

onforming

vn standard
13060, the
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Sterilization of health care products — Chemical

in

dicators —

Part 6:
Type 2 indicators and process challenge devices for use in

p

WA|
eqy
and

Thi
por
dev]
smd

NO1
dev

b)

Tformance testing of small steam sterilizers

ipment. It is the responsibility of the user of this document to establish appropr
health practices and determine the applicability of any other restrictions prior to

Scope

5 document specifies the performance requirements and test nmiethods for hollow d
bus devices as well as the chemical indicators and biological indicators that are utilized w
ices for testing a specific steam penetration performance pffype B cycles and some type
Il steam sterilizers according to EN 13060.

E The hollow and porous devices described in thissxdocument are not intended for use 3
ces for hollow and porous medical devices used in health care facilities.

demonstrate the adequacy of steam penetration into a porous device in small steam ster
EN 13060).

This document specifies the requiréments for:

— areference porous device (RPD) as a reference device by which alternative porou
systems (APISs) can be shown to be equivalent in performance according to this do
a textile test pack in which steam penetration is judged by thermometric means;

an alternative porous chemical indicator system equivalent in performance to the
APIS, usually ¢emmmercially manufactured, of any design.

Chemical indicators used with a hollow load device specified in this document are d
demonstratethe adequacy of steam penetration into a narrow lumen (previously know
load A) imsmall steam sterilizers (see EN 13060).

This'decument specifies the requirements for:

RNING — The use of this document can involve hazardous materials,’ operdations and

ate safety
use.

evices and
ithin these
S cycles of

s surrogate

Chemical indicators used with a porous device specified in this document are designed to

ilizers (see

s indicator

fument, i.e.

RPD, i.e. an

esigned to
h as hollow

a reference hollow device (RHD) used as a reference device in this document, i.e.

a lumened

device with attached capsule in which steam penetration is judged by inactivation
of a specified biological indicator;

an alternative hollow device:

or survival

— employing the same specific test load as defined for the RHD and a chemical indicator

designed specifically for use in the reference hollow testload, i.e. a lumened dev
attached capsule in which steam penetration is judged by visual examination of
indicator;

manufactured, of any design.

© IS0 2022 - All rights reserved

ice with an
a chemical

equivalentin performance tothe RHD,i.e.analternative hollow device, usually commercially


https://standardsiso.com/api/?name=6b25adcbd743e15e7236866f0a299609

1SO 11140-6:2022(E)

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

IS0 10012, Measurement management systems — Requirements for measurement processes and measuring

equipment

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

ISO 11140
requiremer

ISO 11140+

-1:2014, Sterilization of health care products — Chemical indicators — Part 1: Gen
ts

4:2007, Sterilization of health care products — Chemical indicators — Part 4: Class2 indicqa

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

ISO 18472,
EN 285:20

Sterilization of health care products — Biological and chemical indicator$«— Test equipmer|

|5 +A1:2021, Sterilization — Steam sterilizers — Large sterilizers

3 Terms and definitions

For the pu
apply.

ISO and IE
ISO On

IEC Ele

31
biological
test syste

poses of this document, the terms and definitions given in ISO 11140-1 and the follow

[ maintain terminology databases for use in standardization at the following addresses:
line browsing platform: available at https://ww.iso.or

ctropedia: available at https://www.eléctropedia.org/

indicator
n containing viable microerganisms providing a specified resistance to a speci

sterilizatign process

[SOURCE: I

3.2
chemical i
test syste
physical ch

SO 11139:2018, 3.29}

dicator
that reveals/ehange in one or more pre-specified process variables based on a chemic3
ange resulting from exposure to a process

Note1toe

[SOURCE:

|

ry: SeeAnnex D.

eral

fors

fing

fied

lor

0.11139:2018, 3.43, modified — Note 1 to entry has been added.]

3.3

chemical indicator endpoint
completion of a specified change after a chemical indicator (3.2) has been exposed to specified conditions

[SOURCE: I
3.4

SO 11139:2018, 3.44]

chemical indicator system
combination of a chemical indicator (3.2) and a specific test load

Note 1 to entry: See Annex D.

[SOURCE: I

S0 11139:2018, 3.43.1, modified — Note 1 to entry has been added.]
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cess challenge device

PCD
item providing a defined resistance to a cleaning, disinfection, or sterilization process and used to
assess performance of the process

[SOURCE: ISO 11139:2018, 3.205]

4

Requirements

4.1

4.1

4.1
con
use

4.1

General
1 Unless specified otherwise in this document, the requirements of ISO 11140-1.shall

2 The chemical indicator, the biological indicator, the hollow device and“porous devi

 to ensure the internal volume of the hollow device is conditioned similarly.

3 Chemical indicators intended for use with reusable, user-assembled hollow device

pply.

ce shall be

ditioned in an environment of (50 = 10) % relative humidity (RH) and.(25 * 5) °C. Means shall be

s shall not

trapsfer indicator reagent to the material of the hollow device during processing. Preassembled hollow

dev|
ind
of t

41
pro
she

NOTI
sery

To
PCI
be 6

NOTI

4.1
thig
spe

4.1
ind

ices and porous devices, and indicators for single-use or.fiser-assembled devices shall n
cator reagent to the material of the device during processing to an extent which impairg
he device.

vided instructions for use, meet the relevantirequirements of this document, during if
flife.

E1 Instruction can include restriction~on the number of reuses, as well as important infd
ice, cleaning procedures, the manner ofinspection and criteria, maintenance and replacement of g

establish conformity to the performance requirements of this document over the shel
, a study shall be conducted .y way of a protocol developed before study commencemen
ither a real-time study, of. be accelerated. An example of an accelerated study is given in

E2  Some regulatony authorities will only accept data from real-time studies.

5 For chemieal-indicator systems with reusable user-assembled hollow devices, conf
document shall’be demonstrated for the whole of the usable life of the chemical indicato
rified by the'manufacturer.

6 «Conformance of steam penetration shall be demonstrated by visual examination of t}
cator system before and after testing in accordance with the requirements of 4.2.3, 4.4

ot transfer
the utility

4 A process challenge device (PCD) intended te:be reused shall, when used in accordange with the

s specified

rmation on
omponents.

life of the
L. This may
Annex F.

rmance to
" system as

e chemical
and 4.5, as

app

Opriate.

4.1.7 The designs of alternative hollow and porous devices are not restricted provided they meet the
requirements of 4.2.3, 4.4 and 4.5.

4.2

4.2,

Porous devices

1 Reference porous device (RPD)

4.2.1.1 The reference porous device (RPD) shall be a standardised test pack that is used to assess the
steam penetration performance of small steam sterilizers.

©IS
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4.2.1.2 The pack shall be constructed from plain non-coloured cotton sheets, each having an

approxima

te size of 450 mm x 300 mm. Edges other than selvedge shall be oversewn, not hemmed.

4.2.1.3 The number of threads per 10 mm in the warp shall be (30 + 6) and the number of threads per

10 mmint

he weft shall be (27 £ 5).

4.2.1.4 The mass per unit area shall be (185 +5) g- m2,

4.2.1.5 The sheets shall be washed when new and when soiled. During the washing process the sheets

shall notb

cnh}'pr‘fnd toany fabric r‘nndih'nning agent

NOTE Washing includes adequate rinsing to remove bleach and detergent residues.

4.2.1.6 After washing, the sheets shall be dried and aired, but not ironed or calendered.

4.2.1.7 Before use, the sheets shall be equilibrated in an environment at a temperature of (25 * 5
and (50 + 10) % RH.

4.2.1.8 After equilibration, the folded sheets shall be approximately 110kmm x 150 mm and stag
to a height|of approximately 120 mm after compressing by hand. The pack-shall be wrapped in a sif
sheet of the same fabric and secured with tape not exceeding 19 mum\in width. The total mass of]

pack shall

be (900 + 30) g.

) °C

ked
ngle
the

ure

pets

hble
een

ling

hin
e of
k to

When fornjing the pack, consecutive sheets should be stacked with the folded side alternating to eng
an even stdck.

When the mass of sheets used to form a stack approximiately 120 mm high exceeds 930 g, the sh
shall be digcarded.

4.2.1.9 Plrior to use, the temperature and humidity of the pack shall be measured using a suit
calibrated |temperature and humidity probe: The conditions within the pack shall be betw
(50 £ 10) % RH and (25 £ 5) °C before it is uséd for test purposes.

NOTE FPack temperature and humidity.can be measured using a sword hygrometer.

4.2.2 Detector for reference porous device (RPD)

4.2.2.1 The detector for,the reference porous device (RPD) shall be a thermometric recorg
instrument and temperature sensors as specified in ISO 11140-4:2007, 4.6.

4.2.2.2 Removesthe wrapping from the standard test pack and place five temperature sensors wi
the test patk at locations as indicated in Figure 1, of which one shall be placed at the geometric cent
the test pagk<The others shall be arranged in a pattern around the geometric centre of the test pac

detecta temperature depression occurring within a radius of 3U mm of the geometric centre.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=6b25adcbd743e15e7236866f0a299609

1SO 11140-6:2022(E)

Dimensions in millimetres

Key]

Bas

4.2
the

50 mm. Reassemble the test pack as described in 4.2.1.

4.2
geo
rep

4.2
for
con
for
reféd

position of sensors

centre layer
bd on EN 285:2015 + A1:2021, Figure 6.

Figure 1 — Location of temperature sensors

2.3 Place one temperature sensor at the defined reference point within the chamber o measure
chamber reference temperatun€ and one temperature sensor above the test pack at p height of

2.4 As the coolest location within the standard test pack will not be predictably af the exact
metric centre, the additional temperature sensors in the standard test pack are used to improve the
Foducibility of the testTesults.

2.5 The reference temperatures and holding times shall include either 134 °C for 3,5 min or 121 °C
15 min, or'beth. The manufacturer of the chemical indicator may specify other time/tgmperature
binations,/All temperature sensors within the test pack shall register a minimum of either 134 °C
3,5 min-or 121 °C for 15 min, or both, during the holding time with a pass cycle when using the
rence'temperatures and holding times.

NOTE For set up of the standard test pack, the use of a chemical indicator test sheet conforming with

ISO

11140-3, cut to the size of the horizontal dimensions of the standard test pack and placed within the pack, can

be helpful in visualizing the position of the air pocket and determining the optimum position for the temperature
Sensors.

4.2,

3 Alternative porous indicator system (APIS)

4.2.3.1 The alternative porous indicator system (APIS) shall conform with the requirements of

ISO

11140-4 except for the purpose of demonstration of equivalent performance. The performance shall

be compared with thermometric monitoring (see 4.2.2) of the RPD given in 4.2.1 and using the steam

exp

©IS

osure apparatus defined in Annex A.
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4.2.3.2 Carry out the test on three samples for each of three production batches using operating
cycles with a sub-atmospheric air removal stage, and on further sets of samples with operating cycles
employing a super-atmospheric air removal stage defined in Annex B.

4.2.3.3 Before and after each series of three tests, run an operating cycle containing an RPD
monitored with temperature sensors, to verify the operating cycle is performing within the required
limits as shown in 4.2.4.

4.2.3.4 The APIS shall show a uniform colour change after exposure to saturated steam at 134 °C
for 3,5 min, or at 121 °C for 15 min or at any other time/temperature combination specified by the

manufactufrer, where the temperature tolerance shall be 0/+1,5 K and the time tolerance shall be|5 s,
indicating patisfactory air removal and steam penetration.

4.2.3.5 The APIS shall show a fail as specified by the manufacturer indicating unsatisfactory| air
removal a)d steam penetration when exposed to a test cycle, previously demonstrated-to producg¢ an
RPD fault rlesponse.

Exposure to a reference fault condition shall produce a fault response regardless of the meanf of
creating the reference fault condition, i.e. the system used to produce the faultmay use air retentioh or
air injectiop. The test cycles used to generate the reference fault conditiong:shall be as shown in B.4(B.5
and B.6.

The chamlbyer reference temperatures and holding times shall include 134 °C for 3,5 min, or 121 °C
for 15 min or another time/temperature combination specified by the manufacturer where [the
temperatufe tolerance shall be 0/+1,5 K and the time tolerance’shall be +5 s.

4.2.4 Reference porous device (RPD) response

4.2.4.1 Reference porous device (RPD) pass response

During reference pass conditions there shallcbe no detectable temperature difference between|the
centre of the RPD and the chamber referénce temperature (within the limits of the accuracy of|the
measuringlequipment) during the exposure time at the sterilization temperature.

4.2.4.2 Reference porous device (RPD) fail response

During reference fault conditions, the centre of the RPD shall show a temperature 2 °C + 1/-0 °C lower
than the cHamber referencetémperature (within the limits of the accuracy of the measuring equipmgnt)
during the| first 10 % of<thé exposure time for the sterilization temperature (e.g. for sterilizatiop at
134 °C for 3,5 min a temiperature of 132 °C to 131 °C in the centre of the RPD for the first 21 s of|the
plateau period).

4.3 Holllow devices

4.3.1 Reference hollow device (RHD)

4.3.1.1 This subclause describes the requirements for an RHD, including the physical specifications
and an engineering drawing (see Annex E). The manufacturer shall ensure that the internal dimensions,
the free capsule volume, the capsule mass and weight distribution around the device are all as specified.

4.3.1.2 The RHD shall consist of a single-ended capsule to contain a biological indicator, connected to
a lumen and of uniform internal dimensions throughout its length (see Annex E). The capsule shall be
of uniform cross-section over its length of the inserted indicator. Maximal angular deviations of 1° are
accepted. The RHD shall have the following specification:

a) tube wall thickness: (0,5 + 0,05) mm;

© IS0 2022 - All rights reserved
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tube internal diameter: (2,0 £ 0,1) mm;

tube length: (1 500 £ 5) mm;

free capsule volume (280 + 50) ul;

cap and receptacle material of construction: polytetrafluoroethylene (PTFE);
capsule mass: (14,0 £ 1,0) g;

lumen material of construction: fluorinated ethylene propylene (PTFE or FEP);

h)

NO1I
caps

mags, heat capacity and heat transfer can also influence the test result.

4.3

4.3
mef

4.3

test:

4.3

4.3
steg

seal material of construction: heat- and steam-resistant elastomer.

E The inner and outer dimension of the capsule, and the ratio of the volume of the RHD!s tub
ule volume, has an influence on the penetration and air removal characteristics. Physicdl.propet

1.3 The capsule shall be terminal and of uniform dimensions (cross-sections).

e to the free
ties such as

1.4 There shall be no bubbles visible escaping from the device;)when tested accordling to the

hod given in 4.5.2.

1.5 The following items shall be carried out to reduce the number of unnecessary varig

the dimension as defined in 4.3.1.2 shall be specified; measured and documented;

Place the hollow device on a fine mesh basket; position the terminal orifice of the hollo

bles under

v device at

geometric centre of test vessel; position thezgcapsule so that it is higher than terminal orifice;

the RHD shall be conditioned by one of the following methods:

1) having ambient air at (50 + 10)'% RH and (25 = 5) °C drawn through it for not less th
or

2) drawing a vacuum (<5%kPa) for not less than 15 min at 25 + 5 °C (e.g. in a desiccatol
by admission of ambient air at (50 + 10) % RH and (25 + 5) °C.

2 Detector for reference hollow device (RHD)

2.1 The detector to be used in the RHD shall be a carrier inoculated with
rothermophifus and conforming with ISO 11138-3, modified according to Table 1.

Table 1 — Biological indicator specification

an 15 min;

), followed

Geobacillus

Minimum value Maximum value

NOTE

D, value 1,8 min 2,3 min
Population 1,0 x 106 9,9 x 106
z-value 6°C 14 °C

indicators can help to reduce variability in a given test series.

Due to inherent variability in the manufacture of biological indicators, the same lot of biological

4.3.2.2 The carrier dimensions shall be: (38,0 + 2/-0) mm x (6,0 = 1) mm x (0,5 + 0,05) mm (L x W x H).
A different height may be used providing the resulting free capsule volume is maintained as specified
by 4.3.1.2 when tested according to 4.5.3.

©IS
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NOTE The porosity of the carrier is an important factor because the porosity volume will increase the free
capsule volume.

4.3.3 Reference hollow indicator system (RHIS)
The combination of RHD and detector for RHD shall be used as the RHIS.

4.3.4 Reference hollow indicator system (RHIS) performance determination

Three test cycles (see A.2) are defined for testing of modlfled a1r removal. These test cycles represent
test cycles :

ints are determined as shown in Figure 2 and described in the correspondingsubclauses.

Alternative PCD Reaction Window
4.4.2 4.4.4

Reference PCD Reaction Window
4.3.4.3 4.3.4.5

! !

4.344.1 4.3.4.7,4.3.49

1

LFP
RFP
AFP
| dPy.,
" 5kPa
i RPP
1" APP
LPP

+>10 %

idp

Max

i 5kPa

*>10 %

|

NOTE Numbers and frames give reference to correspénding requirements. Bars and dotted lines s
established|limits for the limiting pass process (LPP), the-reference pass process (RPP), the alternative

how
bass

process (AH
(AFP). Arro
Sizes of the

Figure

4.3.4.1 At the given vacuuniset points, three RHIS tested at a time using the test cycles of A.2 s

show no g

Cycle 1:
Cycle 3:
Cycle 3:

P), the limiting fail process (LFP), the reference fail process (RFP) and the alternative fail pro
ws show evaluation of vacuum pressure change points. Boxes show established reaction wind
reaction windows are 5 kPa or smaller

P — Determination of characteristic vacuum pressure change points during testing
of modified air removal

owth in three identical consecutive runs:
17 kPa,
23 kPg;
21 kPa.

Cess
WS.

hall

For each cycle the given hard limit shall correspond to the limiting pass process (LPP, see Figure 2).

4342 C

onformance shall be tested in accordance with A.3.2.

4.3.4.3 The highest pressure (vacuum) change point where the reference indicator system always
shows no growth in three identical consecutive runs shall be deemed the reference pass process (RPP,
see Figure 2). The RPP shall be used as reference for alternative hollow PCD testing (see 4.4.2).

4344 C

onformance to the RPP shall be tested in accordance with A.3.2.
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4.3.4.5 At the given vacuum set points, three reference indicator systems tested at a time at the test
cycles of A.2 shall always show growth in three identical consecutive runs:

Cycle 1: 29 kPa,
Cycle 2: 42 kPa,
Cycle 3: 35 kPa.

For each cycle the given hard limit shall correspond to the limiting fail process (LFP), see Figure 2.

4.3

4.3

identical consecutive runs shall be deemed the reference fail process (RFP) for modified a

The

4.3

4.3
and

4.3

The
A.3]

4.4

4.4

Alte
req

4.4

endpoint. This indicates-satisfactory air removal and steam penetration. This shall be der

in g
steg

NOT

4.4
defi
air

4.6 (Conformance shall be tested 1n accordance with A.5.3.

4.7 The lowest pressure (vacuum) change point at which the RHIS always shows grow

RFP (see Figure 2) shall be used as a reference for alternative hollow PCD testing (see 4.
4.8 Conformance shall be tested in accordance with A.3.3.1.

4.9 The inner reaction window, between the highest pressure ehange point accordin
the lowest pressure change point according to 4.3.4.7, shall be 5kPa or smaller.

5 Leakage test

leakage test for cycle 1 (see Table 2 and A.2) of the-RHD shall be performed in accor
3.

Alternative hollow indicator system{AHIS)

1 General

rnative hollow devices may be manufactured of any alternative design but shall confor
hirements given in Annex C.

1.1 The chemical indicater within the alternative hollow device shall reach its chemic

ycles (see Table 2)(previously demonstrated as capable of inactivating a population of

rothermophilus spores in the RHD containing the above-specified biological indicator (se
E The chemical indicator endpoint is specified by the chemical indicator manufacturer.
1.2 _Conformance shall be tested in accordance with Annex A using steam exposure

ned.in A.1 and the ability to alter the rate of change of evacuation and steam admission

th in three
r removal.
1.4).

Hance with

m with the

] indicator
nonstrated
(Geobacillus
e 4.3.2.1).

apparatus
during the

rémoval stage in accordance with the standard test cycles defined in A.2.

4.4.2 The AHIS shall reach its chemical indicator endpoint at a pressure change point 10 % below the
highest pressure set point of the RPP at the test cycles in A.2 in three identical consecutive runs. This
process shall be deemed the alternative pass process (APP, see Figure 2).

4.4.

3 Conformance to the APP shall be tested in accordance with C.2.

4.4.4 The lowest pressure (vacuum) change point at which the AHIS does not reach its chemical
indicator endpoint in three identical consecutive runs shall be at least 10 % below the RFP. It shall be
deemed the alternative fail process (AFP) for modified air removal (see Figure 2).

4.4.

©IS

5 Conformance shall be tested in accordance with C.3.
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4.4.6 The inner reaction window between the highest pressure change point according to 4.4.2 and
the lowest pressure change point according to 4.4.4 shall be 5 kPa or smaller.

4.4.7 The indicator within the alternative hollow device shall show a fail result (has not reached its
chemical indicator endpoint) specified by the manufacturer indicating unsatisfactory air removal and
steam penetration when exposed to test cycles (see Table 2) previously demonstrated to produce a
fail cycle, in accordance with 4.4.4 and A.3. The chamber reference temperatures and holding times
shall include 134 °C for 3,5 min and/or 121 °C for 15 min, and/or other time/temperature combination
specified by the manufacturer, where the temperature tolerance shall be 0/+1,5 K and the time tolerance
shall be + 5 s.

the
de

4.4.8 Coxllformance shall be tested using modified test cycles described in A.2 according |t0
schedule of tests shown in Table 2. The chamber reference temperatures and holding times shallinc

134 °C for
the indicat
shall be + §

449 W}
escaping f1

4.5 Alte

4.5.1 Foy

3,5 min and/or 121 °C for 15 min and/or other time/temperature combinatiorispecifie
or manufacturer where the temperature tolerance shall be 0/+1,5 K and the\.time tolerd
S.

ere the alternative hollow device incorporates a demountable cap, ng bubbles shall be vis
om the device, when tested according to the method given in 4.6.

rnative hollow devices intended for multiple use

alternative hollow devices intended for multiple use, cenformance to this document sha

by
nce

ible

1 be

demonstralted for the service life of the hollow reference device-including indicator as specified by|the
manufactufrer.
T4qble 2 — Schedule of test cycles for alternative hollow indicator system (AHIS)
Test condition Cycle 12 Cycle 22 Cycle 32

Pass cycle P Test required Test required Test required

Fail - modified air Test required Test not required Test not required

removal stage P

Fail cycle - induced Testhot required Test not required Test not required

ajir leak

al  Test cycles as specified in’A.2.

bl With the vacuum-setpoint determined using the RHD with the detector for the RHIS.
Failure mogde testing shall'be conducted for the reference or alternative hollow device for the modified

air removall stage; air leak testing is not required for this type of device.

NOTE '

4.5.2 Ho

'he RHIS.does not detect air leaks in super-atmospheric or trans-atmospheric steam cycles.

Llow device seal test method

4.5.2.1 Seal the hollow device according to the manufacturer's instructions. Connect the open end
of the hollow device to a compressed air supply at 20 kPa + 2 kPa above ambient pressure. A suitable
adaptor shall be made to give a gas tight fit.

4.5.2.2 Immerse the sealed capsule in a suitable container filled with water until it is just below the
water level. Observe the seal. No bubbles shall be visible. Any bubbles of air escaping from the seal, or
any other part of the hollow device, indicate that the hollow device is unsuitable. The same test shall
be carried out in a suitable container filled with oil at 140 °C. The oil shall be stable and non-fuming at
140 °C.

10 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=6b25adcbd743e15e7236866f0a299609

1SO 11140-6:2022(E)

4.5.3 Reference hollow device (RHD) capsule volume test method (free capsule volume

determination)

4.5.3.1 The free capsule volume, consisting of the internal volume of the part of the hollow load
PCD which is intended to accommodate the indicator, less the indicator volume, shall be determined
by subtraction of the inoculated carrier displacement volume (4.5.3.2) from the empty capsule volume

(4.5.3.3).

4.5.3.2 The displacement volume of the detector shall be determined using a pycnometer of about

5 ml or 10 ml volume and a balance of accuracy of at least 1 mg using the following procedure:

a) |Weigh the dry pycnometer. Repeat three times and average to give m;.

b) [Fill the pycnometer to the target volume with purified water and weigh. Repeat‘threq times and

average to give m,.
c) |Empty the pycnometer and dry using isopropanol. Verify that its weightymatches m; [se¢ a)].

d) |Calculate the density p(H,0) of water using Formula (1)

my —m
pl,0)="2"1
py
whgre
my is the weight of the empty, dry pycnometer in grams;
m, is the weight of the pycnometer filled with purified water in grams;
Voy is the defined volume of the pycnometer in mL;

p(H,0) is the density of purified wdter used in this procedure in g/mL.

1)

d) |Place 10 (ten) inoculated carriers)in the pycnometer and weigh. Repeat three times and|average to

give ms.

e) |Fill the pycnometer with-purified water, with the carriers inside, to the target volume. Use an

three times and average to give my.

f) |Calculate the inoeulated carrier displacement volume V4, for a single carrier using Formula (2)

My FMg —my —my .1000
cdv p (H,0) 10

where

m3  is the weight of the dry pycnometer with 10 inoculated carriers, in grams;

m,  is the weight of the pycnometer filled with 10 carriers and purified water, in grams;

V.qy Isthe carrier displacement volume of a single carrier, in pL.
4.5.3.3 Determine the empty capsule volume V., as follows:

a) remove the PTFE tubing and any connector from the capsule;
b) close the capsule with the cap;

c) inserta cylindrical rod of 3 mm diameter and approximately 30 mm long in place of the tube;

© IS0 2022 - All rights reserved

ultrasonic bath to degas the water. The pycnometer shall be dry outside when weighed. Repeat
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Verification of the exact positioning of the rod during the whole measuring procedure can be
done using an external marking.

d) determine the mass of ¢) and adjust the tare (unladen mass) to zero;
e) condition ¢) and a syringe filled with purified water with a small amount of detergent to a
temperature of 20 °C £ 1 K;
NOTE The detergent reduces the surface tension of the water and aids wetting of the inner surfaces
f) remove the receptacle and the rod from the capsule;
g) fill thelcap with water from the syringe;
h) slowly|insert the receptacle into the cap so that the capsule is closed, allowing displacement of air
bubblgs from the capsule;
i) hold the capsule vertically with the open end upward and insert the rod into the hole of the tulhing
allowing displacement of the water;
j) use th¢ tare of the balance [(see d)] and determine the mass difference;
NOTE The mass difference in mg is equivalent to the empty capsule volume V., in pl.
k) record the results and dry the capsule.
4.5.3.4 Tlhe free capsule volume shall be calculated using Forupula (3):
Vfree_capsule_volume = Vempty _Vcdv (3)
where
Viree_cdpsule volume 1S the volume that is not filled by the carrier, in pL;
Vempty is the internal volunie of the capsule with receptacle and without carrier, in {{L;
Veav is the carrier displacement volume of a single carrier in pL [from Formula (2}].
4.6 Testprocedure for validation of conformance of the alternative hollow device
to the reference hollow dévice (RHD)
4.6.1 Estlablish RPP, REPAPP and AFP with RHIS and AHIS according to 4.3.4.3 to 4.4.5. The indicator
system shgll have reached its chemical indicator endpoint for tests of 4.3.4 and 4.4, indicating a pass
process. Tme indicater system should not have reached its chemical indicator endpoint for tests of 4.3.4
and 4.4, indlicatifyg'a fail process.
4.6.2 Foreacirofthecycles 1o 3, vatidate tire RPPTycle as fottows:
a) setprocess parameters for RPP;
b) in each of three consecutive runs, test three RHIS in parallel.

4.6.2.1 Atthe end of each cycle all RHIS shall show no growth.

4.6.2.2 See A.2.1to A.2.3 for testing of 4.6.2.

NOTE

12

For the RPP cycle, the AHIS is in its reaction window and can show fail and pass results.
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4.6.3 For cycle 1, validate the RFP cycle as follows:
a) set process parameters for RFP;
b) testthree RHIS in parallel. At the end of the cycle, all RHIS shall show growth;

c) testone AHIS in three consecutive runs. At the end of each cycle, the AHIS shall have not reached its
chemical indicator endpoint;

d) repeatthe sequence of b) and c) two times in consecutive runs.

4.6[3.T Testing of £.6.3 aJ to dJ shall be carried out In consecutive order.
4.6]3.2 See A.2.1to A.2.3 for testing of 4.6.3.

4.6/4 For each of the Cycles 1 to 3, validate the APP cycle as follows:
a) |setprocess parameters for APP;
b) |testthree RHIS in parallel. At the end of the cycle, all RHIS shall siewno growth;

c) |test one AHIS in three consecutive runs. At the end of each cycle, the AHIS shall have feached its
chemical indicator endpoint;

d) [repeatthe sequence of b) and c) two times in consecutive runs;

e) |repeatb).
4.64.1 Testing of 4.6.4 a) to e) shall be carried-6ut in consecutive order.
4.6/4.2 See A.2.1to A.2.3 for testing of 4.6.4.

4.6]5 For Cycle 1, validate the AFP-cycle as follows:
a) |setprocess parameters for AEP;

b) |test one AHIS in three ¢onsSecutive runs.
4.6]5.1 Atthe end of€dch cycle, the AHIS shall not have reached its chemical indicator endpoint.

4.6]5.2 See A.21for testing of 4.6.5.

NOTE Forvthe AFP cycle, the RHIS is in its reaction window and can show fail and pass results.

5 |Chemical indicator dryv heat performance

5.1 General

After exposure to the conditions given in 5.2 and 5.3, each chemical indicator that is available for either
alternative hollow or porous devices shall not reach their chemical indicator endpoint after this test
according to instructions provided by the chemical indicator manufacturer.

5.2 Test1
Perform the chemical indicator dry heat test according to ISO 11140-1:2014, 6.1.4, in a dry heat

resistometer according to ISO 18472. The test shall be performed at (140 * 2) °C, for a minimum time of
30 min, in triplicate. The indicator shall not reach the chemical indicator endpoint. If testing is greater
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than 30 min and all chemical indicators do not show the chemical indicator endpoint, the test shall be
interpreted as an acceptable result.

5.3 Test2

5.3.1 Fit the indicator in combination with its specified test load (the hollow device) with a
temperature sensor to monitor the temperature of the indicator and subject it to dry heat at (140 + 2) °C
to determine the time required for the indicator to reach 134 °C. This time is the heat-up time.

NOTE Indicator systems intended for use only at a sterilization temperature of 121 °C can be subjected to
(130 £ 2 °C)[and the time required to attain 1271 °Cis determined.

5.3.2 Trgnsfer the indicator systems to the oven and subject them to dry heat at (140 + 2) °Cfor [(hleat-
up time) + B0 min]. Indicator systems intended for use only at a sterilization temperature 6fi1'21 °C jmay
be subjected to dry heat at (130 + 2) °C.

NOTE Jeveral test samples can be exposed simultaneously.
5.3.3 The test shall be performed in triplicate.

6 Marking and labelling

NOTE Jee ISO 11140-1 for additional labelling requirements.
6.1 Device labelling

6.1.1 The APIS shall be clearly marked with the folleawing symbol:

ISO 11140-6 POROUS

The symbdl shall not be translated.

6.1.2 The RHD shall be clearly marked with the following symbol if it is made commercially availgble:

SO 11140-6 REFERENCE HOLLOW

The symbdl shall not be transtated.

6.1.3 The alternative-hollow device shall be clearly marked with the following symbol:

ISO 11140-6 HOLLOW |

The symbdl shall not be translated.

6.2 Additional labelling requirements for hollow devices

6.2.1 The dimensions and type of chemical indicators with which the hollow device is intended to be
used shall be clearly specified by the manufacturer.

6.2.2 The hollow device shall be clearly and permanently marked with the temperature range within
which it is intended to be used. This marking shall also be placed on the package label; where this is not
possible, this shall be justified and explained in the instructions for use.
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6.3 Chemical indicators for use in hollow devices

6.3.1 The instructions for use shall include details of any limitations concerning the design of the
hollow device with which the chemical indicator is intended to be used, e.g. capsule dimensions (see
also 4.3.1.1, 4.3.2.2 and Annex E).

6.3.2 The chemical indicator shall be labelled with a unique product code to enable the correct
identification of the chemical indicator to the hollow device.

© IS0 2022 - All rights reserved 15
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Annex A
(normative)

Test method for performance of reference hollow indicator system

(RHIS)

A.1 Sted

A1.1 Ge

The steam

unable to dccommodate a sterilization module (300 mm x 300 mm x 600 mm).

The vessel
other than
limit devia

The steam
condensab
21.1.

A1.2 Le

The steam|
determine

With the t
monitoring
value corr¢
valves con
absolute pr1
and record

m exposure apparatus and steam quality for test purposes

neral

exposure apparatus for use in this test method has a chamber volume of less’than 60 I arn

shall be equipped with means of maintaining the internal surface-of the chamber w
the endplate and door at a controlled temperature within the range 115 °C to 140 °C wi
Fion of 2 K.

exposure apparatus shall be supplied with saturated stéap containing up to 2 ml of 1
e gases collected from 100 ml of steam condensate, when tested as described in EN 285:2

hkage test

] by the following method:

emperature stabilized and the chamber empty (except for fixed furniture and necesg
sensors) start the test cycle. When'the pressure in the chamber has reached or is below
psponding to the lowest operating vacuum of the test cycle air removal stages, close all
hected to the chamber andstop the vacuum pump. Observe and record the time, t;, and
essure, p,. Allow evaporation of condensate in the chamber for 300 s + 10 s and then obsg
the absolute pressure, p, in the chamber and the time, t,. After a further 600 s + 10 s, ag

dis

hlls,

kth a

on-
15,

exposure apparatus shall have an air leakage rate not greater than 0,1 kPa/min when

ary
the
the
the
rve
bain

observe and record the absolyte.pressure, p3, and the time, t3. The resistometer may be equipped with a

test cycle f
kPa/min (7

NOTE 1
excessive c(

If the value of<(p, - p;) is greater than 2 kPa (20 mbar), this can be due to the initial presend

br air leakage thatwvill carry out this procedure automatically and display the air leakag
hbar/min). At the-end of the test calculate the rate of pressure rise for the 600 s period.

ndensaté\in the sterilizer chamber.

NOTE2 1
10 °C chang
0,2 kPa (2

in which the cham

n a€losed vessel at 4 kPa pressure, the pressure changes by approximately 0,1 kPa (1 mbar) for ¢

e in

elin

temperature; over the range 20 °C to 140 °C; at 7 kPa (70 mbar) the change is approxim3
The te an De compromised if the tempe ITe cnanges Dy more tnan 10 -C durir e pe
ber pressure is monitored.

pDErd O DV O

The leakage test shall be performed after warming the chamber to the desired exposure temperature.

A13 Ap

paratus warm-up

After the successful leakage test, perform a further warming cycle to ensure that the inner surfaces are
at the desired temperature.

NOTE
below.

16
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4 Instrumentation

A.1.4.1 General

The instrumentation shall conform with ISO 18472.

A.1.4.2 Indicator, controller and recorder sensors

A common system for indication, control and recording may be used provided that:

a)

it AL b cancare arn amanlauad for Ao o hlocationanduariablatao ba concidarad

b)

A1l

Thd
cali

Thi

A s¢
doc

Tes
of d

denponstrating conformity with this document.

A1

A1l

Med
pre

A1l

Mes:
ope]
for

elay

A1l

T ITITITITTIT O OT Cvy O SCTIIoUT S ot C U pToy COToT CotiTr ToTaTIor oo v ol riaoCto- DT CoTToTaCT T,y

the system is self-monitoring such that any error in the measured variable in excess-ofth
specified (see A.2.1 to A.2.4) shall result in the indication of a fault.

4.3 Calibration

equipment used for measurement of temperature and pressure shall be in a know
bration which shall be carried out and documented in accordance with ISO 10012.

5 shall include verification of calibration before and after each sériés of tests.

bries of tests shall comprise all the tests required to investigate conformity of a produg
Lment.

[ results obtained after satisfactory verification of calibration but for which subsequent y
alibration demonstrates that test equipment was,outside specified limits shall not Y

.5 Cycle control

5.1 Steam control

ns shall be provided to enable the steam in the vessel to be maintained at the selectec
ssure with a limit deviation of #1 kPa.

5.2 Signals

ration of ancillary?equipment (e.g. air injection apparatus) on attainment of a program
femperature/atthe reference measurement point of the chamber temperature, chamber g
sed time atahy chosen point during the air removal, steam admission, or hold stages.

5.3, (keak valve

e accuracy

'n state of

t with this

rerification
e used for

operating

ns shall be prowided to generate signals capable of being used to automatically riritiate the

able value
ressure, or

To

erform aleak test a test port with direct access to the vessel shall be prnvidpd It is advi

bed to keep

the connecting tubes at a total length of 30 cm. At the test port, a valve shall be installed. This valve
shall be controlled by the process control of the steam exposure apparatus or a microcontroller.

A1l

.6 Operating cycle: Stages and control options required

The automatic controller shall provide means to select and adjust each of the following cycle stages:

a)

©IS

Air removal: to effect the initial stages of air removal, a pressure of 5 kPa or less shall be

attainable.

This shall be followed by alternate steam admission and evacuation of the chamber. The pressure
range shall be adjustable to provide both sub-atmospheric and super-atmospheric pulsing. The

number of pulses shall be adjustable to provide the option to select between 0 pulse a
than 6 pulses.

02022 - All rights reserved
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Steam

admission: to pre-set exposure conditions (see A.2.4).

of the set pressure.

ultimate pressure of 5 kPa or less shall be attainable.

e)

Air admission: to equilibrate the chamber pressure with atmospheric pressure.

A.1.7 Control limits

Operating pressure: the pressure shall be controlled throughout the exposure time within +2 kPa

Evacuation: to remove steam (thus ending the indicator reaction) and also to dry the load, an

A.1.71 P
deviation d

ressure attained control points shall be capable of being attained reproducibly te a'l
f+0,3 kPa over the range 4 kPa to 30 kPa and #1,0 kPa over the range 30 kPa to 385kPa

A.1.7.2 Hlapsed time control points shall be capable of being attained reproducibly tolalimit devia

of +1 s ove

A.1.7.3 T
deviation d

A.1.8 Stg

A181 T
be paid to
content or
demand ge

 the range 2 s to 60 min.

emperature attained control points shall be capable of being attained-reproducibly to a |
f£0,5 K over the range 50 °C to 145 °C.

am supply

he steam supply shall conform with the requirements of EN 285. Particular attention s
the levels of non-condensable gases in the steam supply and to ensuring that the moist
uperheating of the steam is within the specifiedlimits even under the extremes of the st¢
nerated by the steam exposure apparatus, and any other equipment connected to the s

steam supply.

A1.8.2 T
apparatus
that any o
performan
— Condu
— pH:5¢
NOTE ]

Other intey
by the man

he condensate obtained from steam“supplied to the chamber of the steam expos
shall conform with the following:requirements unless the manufacturer can demonst
[ the specified contaminants, when present at higher concentrations, do not influence
ce of the indicator or indicater system:

Ctivity: < 15 pS/cm;
0 8.
'he pH-value cap-b€&monitored by chemical colour indicator as paper strip or solution.

fering substances, e.g. phosphate, chloride, sulfate, oxidizable substances, shall be identi
ufacturer and stated in the labelling.

A.2 Test

mit

fion

mit

hall

ure

edIm
hme

ure
Fate
the

fied

cycles

A.2.1 Cycle 1, air removal by sub-atmospheric pulsing, slow

Standard test cycle 1 is shown in Figure A.1 and is adapted from ISO 11140-4:2007, B.1, but with the
pressure gradients for both vacuum and steam admission steps limited to 45 * 1 kPa/min. It shall

consist of t
a)
b)
c)

d) steam

steam

18

he following steps:

evacuation of the chamber to 5,0 kPa;

admission to 95 kPa;

repetition of steps a) and b) a further three times;

admission to set operating pressure;
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g)
h)
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exposure time;
evacuation to 5,0 kPa with a pressure gradient of at least 250 kPa/min;
evacuation of the chamber to <5 kPa for 2 min;

air admission.

The actual pressures achieved at the set points shall be determined by the tolerance permitted for the
steam exposure apparatus.

The pressure rh;mgp after the exposure ph;mp shall he as fast as pnqcihlp (98 400 kP

/min, see

ISO

Key]
OP

o~

A2

Thd
pre
con

11140-4:2007, A.2.1) in order to prevent belated temperature and steam effects on the'd
P T
OopP
o0, ___ J S N
95
sLY V¥V V. R
t
operating pressure
temperature
time
pressure

Figure A.1 — Cycle 1, sub-atmospheric air removal, slow pressure change rat

.2 Cycle 2, trans-atmespheric pulsing, fast

tsure gradients~fer both vacuum and steam admission steps limited to 250 + 2 kPa/
Kist of the following steps:

evacuation of the chamber to 5,0 kPa;

steam admission to 160 kPa;

ptector.

[

standard test cycle-2 is shown in Figure A.2 for air removal by trans-atmospheric puls;Tg with the

in. It shall

h)

TEPEttion Of STEPS a) amnd b) a fUrtier thTee tmes;

steam admission to operating pressure;

exposure time;

evacuation to 5 kPa with a pressure gradient of at least 250 kPa/min;
evacuation of the chamber to <5 kPa for 2 min;

air admission.

The actual pressures achieved at the set points shall be determined by the tolerance permitted for the
steam exposure apparatus.

©IS
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The pressure change after the exposure phase shall be as fast as possible (e.g. 400 kPa/min, see
[SO 11140-4:2007, A.2.1) in order to prevent belated temperature and steam effects on the detector.

the
hall

p T

OP AAAANAAAN

} /\ /\ /\ / \

100

gLy v ¥y .\ J . __|
t
Key
OP operatihg pressure
T temperpture
t time
P pressute
Figure A.2 — Cycle 2, trans-atmospheric fractionation, fast pressure change rate

A.2.3 Cygle 3, air removal by combined sub="and super-atmospheric pulsing
Standard test cycle 3 is shown in Figure A<3%and is adapted from ISO 11140-4:2007, B.3, but with
pressure gradients for both vacuum and steam admission steps limited to 250 + 2 kPa/min. It s
consist of the following steps:
a) evacudtion of the chamber to 5,0 kPa;
b) steamfdmission to 95 kPa;
c) repetition of steps a)and b) a further two times;
d) steamjadmission.toset operating pressure minus 20,0 kPa;
e) evacudtion ofthe chamber to 100 kPa;
f) repetition’of steps d) and e) a further two times;
g) steam admission to set operating pressure;
h) exposure time;
i) evacuation to 5,0 kPa with a pressure gradient of at least 250 kPa/min;
j) evacuation of the chamber to <5 kPa for 2 min;

k) air admission.

The actual pressures achieved at the set points shall be determined by the tolerance permitted for the
steam exposure apparatus.

20
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The pressure change after the exposure phase should be as fast as possible (e.g. 400 kPa/min, see
ISO 11140-4:2007, A.2.1) in order to prevent belated temperature and steam effects on the detector.

p T

opP A
OP-20

Key]
OoP

o~

A2

Thd
pre

Figlire A.4. The rate of pressure. change shall be determined as follows:

P33

P4

110
100
95
5
t
operating pressure
temperature
time
pressure

Figure A.3 — Air removal by combined sub- and super-atmospheric pulsing

.4 Acceptance limits during steamadmission

rate of both vacuum and steam“admission shall be in the range of 10 % and 90 %
ssure change (AP) in every single’process step prior to the particular exposure time, a
0,1(9p1 + p2)
0,1(p1 +9p2)

of the total
5 shown in

©IS
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Figure A.4 — Acceptance limits{during steam admission
A.3 Test methods
A.3.1 Exposure time
A.3.1.1 (eneral
Where 134 °C is used for thé\exposure temperature / operating temperature, the exposure time s
be 3,5 min
Other time}/temperattire combinations specified by the manufacturer may also be tested.
A.3.1.2 C(Conditioning of reference hollow load device (RHD) and detector
Before eve [y test the hollow device shall be prp-r‘nndifinnpd

This may be achieved by one of the following methods:

a) place all parts of the disassembled hollow device in a vacuum chamber (e.g. desiccator) and
evacuate to a vacuum of <5 kPa;

b) draw air between 20 °C and 30 °C and 40 % RH to 60 % RH through it for not less than 15 min.

NOTE

false-positive results.

22

Appropriate conditioning of the device is indispensable for repeatable results and the avoidance of
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.2 Method for determination of pass conditions

A.3.2.1 Place the inoculated carrier as defined in 4.3.2 into the RHD thus creating the RHIS. Three
RHISs can be used at a time.

A.3

a)
b)

.2.2 Operate the steam exposure apparatus using:
the selected test cycle from A.2 (see Table 2);

the exposure temperature specified in A.3.1;

‘)
A3

NOT

enslire recontamination does not occur.

A.3

medlium and incubate according to the manufacturer's instructions;

A.3
gro
org

A.3
leve
ino
sho
run|

A.3
1 K]

A.3

A3
sta

A.3
the
incy

the exposure time specified in A.3.1.

2.3 Atthe end of the cycle recover the RHD from the steam exposure apparatys.

E If the RHD is to be transported to another location for further analysis, means can be

2.4 Employing aseptic technique, recover the inoculated carrier from the RHD, transfel

2.5 The inoculated carriers shall show no growth after\the recommended incubati
wth of one or more carriers occurs, confirm that this is nef'dte to the presence of survivin
hnism.

2.6 Impair the air removal stage of the opeérational cycle by adjusting the vacuuy
Is on each of the sub-atmospheric pulses of the test cycle by increments of 5 kPa until 4
fulated carrier shows growth. Then decrease by increments of 2 kPa until all inoculat
v no growth. This process shall be deemed the pass reference cycle if three identical ¢
S resultin 3 x 3 no growth.

2.7 If growth of one or more ingculated carriers is observed in one repetition, reduce
Pa increment and repeat the verification in 3 identical consecutive repetitions according
2.8 Testing shall be conducted in consecutive runs on the same working day.

.3 Method for détermination of conditions for fail through modified air rem
pe

3.1 Impair the air removal phase of the reference pass cycle as determined in A.3.2 b
vacuum>pressure levels on each of the sub-atmospheric pulses of the particular te

ements of +5 kPa until all reference inoculated carriers show growth. Then decrease by

of 2

KkPa until at least one inoculated carrier shows no growth. The process with the lowe

provided to

to growth

on time. If
g indicator

h pressure
t least one
bd carriers
onsecutive

vacuum by
fo A.3.2.6.

oval

y adjusting
5t cycle by
ncrements
st vacuum

set

ot where all Inoculated carriers show growtin sindll be deemed the Iall reference c

identical consecutive runs result in 3 x 3 growth.

A.3

3.2

If no growth of one or more indicator systems is observed in one repetition impair

cle if three

vacuum by

+1 kPa increment and repeat the verification in 3 identical consecutive repetitions according to A.3.3.1.

A.3.3.3 Employing aseptic technique, recover the inoculated carrier from the RHD, transfer to growth
medium and incubate according to the manufacturer’s instructions.

A.3

©IS

.3.4 Allinoculated carriers shall show growth after the recommended incubation time.
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Annex B
(normative)

Test method for performance of alternative porous indicator

system (APIS)

B.1 App

Steam exp

B.2 Pas;
B.2.1 Cyq
a) evacua
b) steam
C) stepsd
d) steam
e) hold fqg
f) evacusa
g) airady
B.2.2 Th

aratus

pbsure apparatus in accordance with A.1.

5 cycle 1 — Sub-atmospheric air removal

le 1 shown in Figure B.1, sub-atmospheric air removal, shall meet thefoellowing requireme
tion to 20 kPa;

hdmission to 95 kPa;

) and b) repeated five more times;

hdmission to exposure pressure;

r exposure time;

tion to 10 kPa;

hission to ambient pressure.

e rate of pressure change, during steps B.2.1 a) to b) shall not exceed 50 kPa/min and du

step B.2.1 ¢) shall be within the range:25kPa/min to 50 kPa/min.

B.2.3 Ifdir injection is being used, it shall take place and be completed during steam admission to

exposure t

NOTE y
steam expo

me at a pressure ofbetween 75 kPa and 105 kPa.

'he actual pressures achieved at the set points are determined by the tolerances permitted forx
bure apparatus, (See Annex A).

nts:

ring

the

the
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100

"NAANAN] \_/
RAAA ALY

10

T

Key]
2 |Operating pressure.
t |time

P |pressure

Figure B.1 — Standard test cycle — Sub-atmospheric air removal (see B.2)

B.3 Pass cycle 2 — Super-atmospheric air-rémoval

B.3}]1 Cycle 2 shown in Figure B.2, super‘atmospheric air removal, shall meet thg following
reqpirements:

a) |evacuation to 20 kPa;

b) [steam admission to set operating’pressure minus 20 kPa;
c) |evacuation to 105 kPa;

d) |[steps b) and c) repeatedSix more times;

e) |steam admission to-exposure pressure;

f) |hold for expOsiire time;

g) |evacuation'to 10 kPa;

h) |air@dmission to ambient pressure.

B.3.2 The rate of pressure change during steps B.3.1 a) to c) shall not exceed 50 kPa/min and during
step B.3.1 e) shall be within the range 25 kPa/min to 50 kPa/min.

B.3.3 Ifairinjection is being used, it shall take place during steam admission to the exposure time at
a pressure of between 120 kPa and 130 kPa.

NOTE The actual pressures achieved at the set points are determined by the tolerances permitted for the
steam exposure apparatus (see Annex A).
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105
100

\/

Key

a  Setope
b Setope
P pressuj
t time

20
10

rating pressure.
Fating pressure minus 20 kPa.
e

Figure B.2 — Standard test cycle — Super-atmospheric air removal (see B.3)

B.4 Cycle 3 — Impaired sub-atmospheric aiv removal

Follow the
number of
shown in 4

The reduct
shall be de

same instructions as Cycle 1 (see B.2)<but modify the pressure range, and if necessary,
repetitions at step c) until the centre-of the RPD performing within the required limit
2.4.2.

ion in the pressure range and, if necessary, the number of pulses in the air removal st
fermined by prior trial.

B.5 Cycle 4 — Impaired-super-atmospheric air removal

Follow the
number of
shown in 4

The reduct
shall be de

same instructions as Cycle 2 (see B.3) but modify the pressure range, and if necessary,
repetitions at'step d) until the centre of the RPD performing within the required limit
2.4.2.

ion ivthe pressure range and, if necessary, the number of pulses in the air removal st
fermined by prior trial.

the
5 as

hge,

the
5 as

hge,

B.6 Cycl

e 5 — Air injection

Follow the same instructions as Cycles 1 and 2 (see B.2 and B.3) and then subject to air injection test
using an air injection apparatus described in ISO 11140-4:2007, Annex L. Modify air injection until the
centre of the RPD performing within the required limits as shown in 4.2.4.2.
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Annex C
(normative)

Test method for performance of alternative hollow indicator

system (AHIS)

C.1
Use

C.2

C.2

C.2

exppsure apparatus.

C.2

with the exception that the exposure time shall be sé€tto that required to achieve the chemic
endpoint, as specified by the indicator manufacturer.

C.2
ind

C.2
app|

C3

C.3
req

C.3
exp|

Apparatus

a steam exposure apparatus in accordance with A.1.

Method — Pass cycle

2 Place both the reference indicator system and the altérpative indicator system intd

3 Operate the steam exposure apparatus usingthe same test conditions as determin

4 Uponrecovery from the steam exposure apparatus, the indicator shall have reached i
cator endpoint.

5 Repeat C.2.1 to C.2.4 two.mere times using separate exposure cycles of the stean
aratus. Carry out the test on three samples for each of three production batches.

Method — Failcycle

hirements of4-3.3, into the alternative hollow device.

2 Plaeeboth the alternative indicator system and the reference indicator system intd
psute@pparatus.

1 Place the chemical indicator, which has previously been demonstrated to conform with the
reqpirements of 4.4, into the alternative hollow device.

the steam

ed in A.3.2
] indicator

Ls chemical

l exposure

1 Place the chemical indicator, which has been previously demonstrated to conform with the

the steam

C.3.3 Operate the steam exposure apparatus using the same test conditions required to generate a fail
condition determined in A.3.3, with the exception that the settings required for impaired air removal
shall be deeper by 10 % and with the exception that the exposure time shall be set to that required to
achieve the chemical indicator endpoint, as specified by the manufacturer.

C.3.4 Upon recovery from the steam exposure apparatus, the indicator shall not have reached its
chemical indicator endpoint.

C.3.5 Repeat C.3.1 to C.3.4 two more times using separate exposure cycles of the steam exposure

app

©IS

aratus. Carry out the test on three samples for each of three production batches.
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Annex D
(informative)

Relationship between chemical indicator components

D.1 This document gives requirements for various components of a chemical indicator. These
components, and their relationship to other components, are shown in Figure D.1.

PN\
v

AN (Y +
3 4

|

’ 6
Key
1 chemicgl indicator reagent 4)" chemical indicator to be used only with a specified test lopd
2 substrate 5 specified test load
3 chemicpl indicator to be used as is 6  chemical indicator system

Figure D.I'—Relationship of chemical indicator components
(from ISO 11140-1:2014, Annex E)

D.2 This|documentfurther sub-divides these components. These can be summarised as follows:

a) reference porous device = RPD (this is the porous PCD without any detector);

c) alternative porous device = APD (this is the porous PCD different in design to the RPD without any
detector);

d) alternative porous indicator system = APIS (this is the APD plus a detector);
e) reference hollow device = RHD (this is the hollow PCD without any detector);
f) reference hollow indicator system = RHIS (this is the RHD plus a detector);

g) alternative hollow device = AHD (this is the hollow PCD different in design to the RHD without any
detector);

h) alternative hollow indicator system = AHIS (this is the AHD plus a detector);

28 © IS0 2022 - All rights reserved
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i) detector = the detector can either be a biological indicator or inoculated carrier, a chemical
indicator or a physical measurement system, e.g. thermocouples.
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Annex E
(normative)

Reference hollow device (RHD)

The RHD, its sub-components and dimensions, together with tolerances, are illustrated in Figures E.1,
E.2 and E.3-

2
Key
1 PTFE tybing 4 receptacle pin
2 receptdcle connector 5 receptacle cap

3 receptdcle seal
NOTE Parts[2, 3, 4 and 5 comprise the capsule.

Figure E.1 — Reference hollow device (RHD)-with receptacle cap removed

N\

Key
1  PTFE tubing 4 receptacle pin
2 receptacle connector 5 receptacle cap

3 receptacle seal
NOTE Parts 2, 3, 4 and 5 comprise the capsule.

Figure E.2 — Assembled reference hollow device (RHD)
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Dimensions in millimetres
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Key)
A |Knurl, for example type A, with pitch from*0;8 mm to 1,6 mm, according to ISO 13444.

Wh¢re not stated, tolerances shall be in accordance with ISO 2768-1.

Figure E.3 — Reference hollew device (RHD) receptacle pin and receptacle cap dimpnsions
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Annex F
(informative)

Accelerated ageing of test samples

F.1 The testing of the product for determination of the shelf life should be performed in accordance
with a written protocol which should be established before the commencement of the study.

F.2 The samples of the product should be stored in their normal packaging at or above thé maxilgﬁum

temperatu
and monit

e and relative humidity recommended for storage. These conditions should be contr
red.

F.3 All performance requirements should be met during and on completion of\the storage per
This should be verified by testing.

F.4 Allr¢sults of the storage trial should be retained for a period of at ledst five years from comple
of the trial. After this period, a summary report should be retained. for as long as the produc
commerciglly available.

NOTE IIn some cases, this approach is not accepted by regulatorycauthorities.
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