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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 procgdures used to develop this document and those intended for its further maintenance\are
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for the
different {ypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention[is drawn to the possibility that some of the elements of this document may)be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS( list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does pot
constitutqg an endorsement.

For an exyplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/forewprd.html.

This document was prepared by Technical Committee ISO/TC 198, Sterilization of health care products.

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

ISO 11135 includes requirements for development, validation and routine control of ethylene oxide (EO)
sterilization processes. This document is intended to be used in conjunction with ISO 11135.

[SO 11135:2014:11.1 refers to criteria for designating conformity of the sterilization process used for a
particular sterilization load as including:

a)

confirmation that the data recorded during routine processing meet the sterilization process

specification;

b)

Pa

pr
res

Thie term Bl release is used when the declaration of adequacy of the validate@sterilization cyc

ar

confirmation of no growth of the test organism for any biological indicator (BI) (if usedy.

Fametric release is the declaration of adequacy of routine processing for a validatéd st
pcess based solely on measurement and documentation of physical process parfameters r:
ults of Bls, therefore b) does not apply.

pquirement for no growth in Bls exposed to that cycle.

brilization
ither than

e includes

The guidance in this document is informative and is not intended-ds a checklist for audjtors. The

gu

cohforming with the requirements of ISO 11135.

NO

dance in this document provides examples of methods considered to be suitable as a

TE Sterilization in health care facilities differs from indudstrial sterilization, for example, th

pr(
eq

Thiis guidance is intended for people who have knowledge of the principles of EO sterilization
other than those given in the guidance can be used if they are effective in achieving conformit]

re

cessing areas, control of product bioburden, access to relevant expertise in EO sterilization and s
ipment that might not be equipped to enable consideration of parametric release.

uirements of ISO 11135.

means for

e design of
ferilization

. Methods
y with the
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TECHNICAL SPECIFICATION ISO/TS 21387

:2020(E)

Sterilization of medical devices — Guidance on the
requirements for the validation and routine processing
of ethylene oxide sterilization processes using
parametric release

1
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Scope

Th‘ts document provides guidance on the requirements of ISO 11135 that apply whenparamet

sed to release the product after exposure to the sterilization process. It provides@ path for
existing cycles, as well as a path for the development and implementation of-d paramett

cess factors, i.e. load configuration and equipment performance, which influence reprodt
ethylene oxide (EO) sterilization process.

TE For ease of reference, the numbering of clauses in this document«corresponds to that in the
ts of ISO 11135.

additional guidance is offered for processes where the‘declaration of adequacy of the
rilization cycle includes a requirement for no growth.in‘biological indicators (BIs) expos
cess.

Normative references

e following documents are referred to in‘the text in such a way that some or all of the

ric release
transition
ic release

ecification for a new cycle. Additionally, it highlights the importance and interrelationship of other

Icibility of

normative

validated
ed to that

ir content

copstitutes requirements of this document. For dated references, only the edition cited applies. For

unfated references, the latest edition ofithe referenced document (including any amendmentf) applies.
ISQ 11135:2014, Sterilization of ‘héalth-care products — Ethylene oxide — Requirements for the
development, validation and routine control of a sterilization process for medical devices

3 | Terms and definitions

For the purposes cof\this document, the terms and definitions given in ISO 11135:2014 and the
following apply.

IS) and [ECmdintain terminological databases for use in standardization at the following addlresses:
—| ISO«@nline browsing platform: available at https://www.iso.org/obp

— | TEC Electropedia: available at http://www.electropedia.org/

31

absolute humidity

AH

measure of water vapour in the air, regardless of temperature

Note 1 to entry: It is expressed as grams of moisture per cubic metre of air (g/m3).

[SOURCE: I1SO 11139:2018, 3.136.1]

© IS0 2020 - All rights reserved 1
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3.2
gas concentration
weight of a specific gas in a given volume

Note 1 to entry: Concentration can be expressed as mg/1 or g/m3.
[SOURCE: ISO 11139:2018, 3.125]
3.3

humidity
measure of water vapour present in a gas

Note 1 to gntry: Humidity is usually expressed as absolute humidity (3.1) (i.e. vapour pressure density), Feldgive
humidity (3.4) or dew point.

[SOURCE:|ISO 11139:2018, 3.136]

34
relative Humidity
RH
humidity felative to the maximum for a given temperature

Note 1 to eptry: It is expressed in per cent.

[SOURCE:|ISO 11139:2018, 3.136.2, definition modified.]

4 Quality management systems

No additiqnal guidance specified or given.

5 Sterilization agent characterization
No additiqnal guidance specified or given.
6 Process and equipment characterization

6.1 General

No additignal guidance specified or given.

6.2 Prgcess characterization

No additiqnal guidahce specified or given.

6.3 Equipment characterization

6.3.1 No additional guidance specified or given.

6.3.2 Additional guidance specified or given.
a) No additional guidance specified or given.
b) No additional guidance specified or given.
c¢) No additional guidance specified or given.

d) The equipment used for the measurement of temperature, EO and humidity should be specified.

2 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=4dcd0e20f521f8393046a3681ebb4a48

ISO/TS 21387:2020(E)

NOTE1 SeealsoISO 10012.

In addition to the requirements specified in ISO 11135:2014, Clause 10, equipment should monitor
and record the following parameters for parametric release:

— chamber humidity by direct measurement, during conditioning;
— chamber EO concentration by direct measurement, at intervals throughout EO exposure;

— data from a minimum of two independent temperature sensors placed in different locations.

Tl ke : A | pa . 1 111 Aol pa | 1 4= : pa | Ph . | 4= d f h
TIICNTONITOT g ant I eCoTraiTg Sy StehTs Snotra oC acT e, Ciraracter IZzea ant o cunTeIt or eac

parameter.

The location(s) of temperature, humidity and EO sensors or measuring devices.should [represent
the conditions in the chamber.

1) Humidity

Humidity can be measured as either RH or AH. RH sensors typieally use capacitive| thin film
technology and measure vapour pressure density at a given tempenrature. AH is a measjure of the
water concentration in a given volume of air and can be measured-using spectroscopic technology. It
can be measured with either a fixed sensor, via a sampling portin the chamber or with a dpata logger.

NOTE 2 RH can be determined by direct measurement or catculated from AH data.

Electronic sensors (e.g. capacitive thin film sensors). for measuring and recording (RH) can be
calibrated using saturated salt solutions or qualifiéd-RH generation systems.

NOTE3 It is common to report humidity as RH.which can be determined by direct measyrement or
calculation when AH is directly measured.

RH sensors can be readily verified as being within their calibrated tolerances by comparfing with a
reference sensor that is traceable to apational standard.

Exposure to EO can impact the accuracy of some humidity sensors, resulting in them fallihg outside
their calibrated tolerance. This’may require more frequent calibration or verificatiop of these
sensors. Alternatively, theytimay be treated between uses or isolated during EO exposuile to avoid
potential adverse effects on the sensor.

2) EO concentration

For EO concentration measurement systems, the accuracy and precision should be khown and
documented

There axeg two commonly used technologies employed for measurement of EO condentration:
spectroscopic and gas chromatography (GC).

Spectroscopic technology measures the EO concentration by infrared (IR) light absorption of the
EO molecule._Gas r‘hrnmn‘rngrnphir‘ fpr‘hnnlngv measures the EQ concentration against standard

curve after separation by an appropriate chromatographic column.

Measurement can be carried out either internally or externally. However, where the measurement
of the EO concentration is being carried out external to the chamber the following additional
aspects should be considered:

— length of pipework to the measurement sensor;
— compatibility of pipework to EO, for example appropriate grade of stainless steel;
— potential for leakage at connection points;

— heat tracing of pipework to minimize risk of condensation of EO or water vapour;

© IS0 2020 - All rights reserved 3
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— mechanism for extracting the EO from the chamber, for example pump or blower.
3) Temperature

The type of equipment used for temperature monitoring is the same for both parametric or BI
release, but two separate monitoring locations are required for parametric release. If the data
from the sensors are averaged, then these sensors should be of the same type (e.g. thermocouple,
thermistor, RTD probe) and have the same precision and accuracy.

e) No additional guidance specified or given.

f) No a:Eltlonal guldance specified or given.
g) Noa

itional guidance specified or given.
6.3.3 N¢ additional guidance specified or given.

6.3.4 N¢ additional guidance specified or given.

6.3.5 N¢ additional guidance specified or given.

7 Product definition

7.1 General

7.1.1 N¢ additional guidance specified or given.
7.1.2 N¢ additional guidance specified or given.
7.1.3 N¢ additional guidance specified or given.
7.1.4 N¢ additional guidance specified orgiven.

7.1.5 Ldad configuration should-be-specified and controlled.

Product, packaging materials;load density and configuration can impact EO concentration, humidity
and tempgrature of the sterilization load.

7.1.6 N¢ additional-gtiidance specified or given.

7.2 Praductsafety, quality and performance

No additigqnalguidance specified or given.

7.3 Microbiological quality

No additional guidance specified or given.

4 © IS0 2020 - All rights reserved
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8 Process definition

8.1 Specifications for humidity and EO concentration can be established based on the analysis of the
data gathered during process development or performance qualification (PQ).

The minimum specifications for humidity and EO concentration can be established based on data
gathered during the microbiological performance qualification (MPQ) and physical performance
qualification (PPQ) studies.

The maximum EO concentration specification should be established to ensure that product safety,
qupTity and performance is not compromised (see [SO 11135:2014, 7.Z and ISO 10993-7].

Additional PQ may be needed to establish the appropriateness of the process parapieters{and their
tolerances for parametric release. After PQ, the process specification includes the pro¢éss parameters
anfl their tolerance for each parameter.

NOTE The specification for other parameters including, but not limited to, temperature, pressurg and time,
can be established in the same manner for both parametric and Bl release processées;

8.2 No additional guidance specified or given.
8.3 No additional guidance specified or given.
8.4 No additional guidance specified or given.
8.3 No additional guidance specified or given.
8.6 No additional guidance specified or given
8.7 No additional guidance specified or'given.
8.8 No additional guidance specified or given.

8.9 No additional guidance specified or given.

9 | Validation
9.1 General

9.1.1 Ne-additional guidance specified or given.

9.1.20 No additional guidance specified or given.

9.1.3 No additional guidance specified or given.

9.1.4 Additional PQ cycles can be performed to demonstrate the physical and microbiological
performance reproducibility. This might involve designing cycles to deliver the process parameters for
humidity, temperature and EO concentration at the established lower specification limit to confirm
achievement of the required SAL and at the established upper specification to assess product or
packaging functionality and EO residues.

© IS0 2020 - All rights reserved 5
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9.2 Ins

tallation qualification

9.2.1 Equipment

9.2.1.1

Additional guidance specified or given.

a) Temperature measurement

The requirement to measure temperature within the sterilizer from a minimum of two locations is
established to ensure that an undetected fault in a temperature sensor does not lead to the inadvertent

release of|lan improperly processed load. If there is a difference in the two temperature data points,

acceptabl

b) Humifity measurement

Direct an

spectroscppic methods currently available to indicate water vapour concentration, The benefit of th
methods is the real-time indication throughout the conditioning phase.

Electroniq¢ sensors require periodic calibration to offset the effect of exposure/to the EO gas and ¢
require replacement, heat treatment of the electronic sensors or more“frequent calibration af]

repeated
elements.

c¢) EO copncentration measurement

The freqyency of analysis required to demonstrate that the*EO concentration process paramet

and their

studies. Monitoring throughout the exposure time periad should also be done as part of the validati

to deter
the prod

result in Jocumented specifications for how oftén-direct analysis should be performed during rout
processing.

As requirgd in ISO 11135:2014, 9.5.5, the'number of defined intervals for EO concentration sampl
should be|sufficient so that there is verification that the EO concentration will be within specificat
throughoIt EO exposure. This could)be as few as two samples, with one taken after the end of §

injection
of sample
after EO

consideref.

To ensurq that the readings are representative of conditions within the chamber, it is important]
consider § number of factors, including but not limited to:

— Locatjonsitisimportant to ensure that the sensor(s) or the samplinglocation(s) for EO concentrati

humi

e temperature difference should be defined within the processing specification.

lysis of the head space for RH can be performed using electronic sensors)pG€, IR or otl

exposures to EO due to irreversible deterioration of materials_currently utilized as sens

tolerances are maintained throughout exposure€ time should be established during the

ine how the EO concentration changes overiime. The results of this analysis are specifid
t and load configuration being analysed:“The analysis performed during the PQ study v

D

r defined equilibration'périod and a second prior to sterilant removal. Typically, the numi
5 is greater, for example when gas make-ups are used. Where an inert gas addition is includ
njection, the ability' to capture EO concentration data at the end of injection should

he

ner
ESe

an
ter

ng

br's
PQ
on,
to
yill
ne

ng
on
ras
ber
ed
be

to

on,
L If

diityand temperature measurement are representative of the environment in the chambel

the sensors or sampling points are located within the recirculation system (if used), they should be

place

d in a location avoiding excessive turbulence.

— Water condensation: sensors or sampling point should be oriented in a manner to avoid any risk of

build

up or water condensation on the reading head of the sensor.

— Pressure influence: the measurement instrument should compensate for the impact of changing
pressures (if applicable).

— Temperature uniformity: sensors, sampling points or sample piping for EO concentration and
humidity might need to be either at or above the specified process temperature to give accurate
readings. To achieve this, the sensor, piping or both might require heating. Measuring equipment
should be located such that the maximum values of temperature and humidity specified for them

© IS0 2020 - All rights reser
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are not exceeded. The instructions provided by the measurement equipment manufacturer should

be followed.

9.2.1.2 No additional guidance specified or given.

9.2.1.3 No additional guidance specified or given.

9.2.2 Installation qualification

9.2

9.3
thd
ch
thd
thd

Co
ins
ma3
EO
EO

M+
M+

sample cell and-the weight of EO injected to them.

NO|

M+

.3 Operational qualification

.2.1 No additional guidance specified or given.
.2.2 No additional guidance specified or given.
.2.3 No additional guidance specified or given.
.2.4 No additional guidance specified or given.
.2.5 No additional guidance specified or given.

.2.6 No additional guidance specified or given.

.1 RH in the sterilizer chamber can be veriffed using a calibrated electronic sensor
analytical instrument sampling point of the sterilizer chamber. Analytical instruments s

electronic sensor. Such analytical instpuments can be calibrated by instrument manufact
calibration should be verified after installation prior to operational qualification (0Q).

hfirmation of EO sensor calibration can be conducted in one of several ways. Some
trument suppliers can provide an instruction that can be placed in the system t

concentrations in a fixed'volume of chamber or sample cell. There are three methods of de
concentration:

thod 1: use of the'ideal gas law, which is based upon pressure change and temperature of

thod 2: use ofjthe fixed volume of chamber (inclusive of relevant piping and recirculation s

TE Method 1 or 2 can be used.

thed" 3: comparison of measured concentration with a commercially available

Jocated at
ich as gas

romatographs (GC), IR or other spectroscopi¢’methods are less common and are more conpplex than

urers and

analytical
confirm

intenance of calibration. An:alternative method is to calibrate or verify the EO sensor agaijst known

termining

0.

ystem) or

standard

co

. P £
ICCIILI ALIUIT U LU.

Method 1 or 2 can be used to verify calibrations if the following are confirmed:

a)
b)
A
d)

correct analysis of the EO in the storage container;
uniform EO mixture in the chamber;

accurate measurement of chamber pressure;

accurate measurement of chamber temperature at the sampling location, weight of EO added and

the volume of the chamber occupied by the EO.

© IS0 2020 - All rights reserved
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Confirmation of EO concentration using either the ideal gas law and weight/volume calculations is
recommended. Theoretically, in an empty chamber the three approaches (ideal gas law, weight/
volume, and direct analysis) should correlate. Correlation requirements should be defined and justified
by the user.

9.3.2 No additional guidance specified or given.

9.4 Performance qualification

9.4.1 Generat

9.4.1.1 The following should be included in the validation of sterilization processes where parametric
release is psed:

— the v3lue and tolerances for chamber humidity by direct measurement during conditioning;

— the value and tolerances for the EO concentration determined from direct analysis of chamber
atmogphere using analytical methods to establish the process specificationduring exposure time;

— temp¢rature of the chamber; recorded from two separate monitoringJocations.

NOTE See ISO 11135:2014, 9.5.5.

9.4.1.2 PQ encompasses MPQ and PPQ. The ISO 11135 requireinents for MPQ are the same regardlgss
of whethef Bl release or parametric release is used. ISO 11135 specifies additional requirements for PPQ
when parametric release is used with respect to the determirnation of:

— champer humidity by direct measurement during cgnditioning;
— EO copcentration from direct analysis of chamber atmosphere;

— temp¢rature of the chamber, recorded from-two separate monitoring positions.
9.4.1.3 No additional guidance specified or given.
9.4.1.4 No additional guidance specified or given.

9.4.1.5 The density, composition and configuration of the load(s) used in PQ should be defined gnd
encompasgs the range of-dénsity, composition and configuration of loads used in routine productipn.
Selection pf load(s) used‘in PQ should be justified and documented and should include consideratior] of
maximum|and minimum loading configurations.

The critidal relationship between the product, packaging, load density and configuration, relatjve
to conditipnstin the sterilizer, should be established during PQ and shown to be reproducible. This
relations}{i)p data will be used to create the load configuration parameter for routine production cylcle
and parametric release. Procedures should be established to ensure that each load meets the defined
load configuration parameters.

Variables such as package size, package weight, materials and pallet density should be justified and
included in the validation plan.

9.4.1.6 For establishments that have widely varying load configurations, these variations should
be addressed in the PQ since they can impact the measured humidity and EO concentration levels.
These variations can include different load volumes, different densities or variations in the absorption
characteristics of the load. Criteria for load variables such as number of pallets, weight and pallet density
should be evaluated as part of the PQ to ensure that product sterility assurance level (SAL) and process
parameters are not compromised.

8 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=4dcd0e20f521f8393046a3681ebb4a48

ISO/TS 21387

9.4.1.7 No additional guidance specified or given.
9.4.1.8 No additional guidance specified or given.
9.4.1.9 No additional guidance specified or given.
9.4.1.10 No additional guidance specified or given.

9.4.2 Performance qualification — Microbiological

:2020(E)

9.4.2.1 During an initial MPQ, cycles run at lower control parameters may be performed-tq
the minimum routine specification requirements for EO concentration, chamber, .témper
chamber humidity. When using lower control parameters, the increased probability of growt
PCPs should be considered.

Where the initial MPQ cycles were not run at lower control parameters,-it'might be ne¢
perform additional MPQ cycle(s) to determine the minimum routine specification requireme
concentration, chamber temperature and chamber humidity.

9.4.2.2 No additional guidance specified or given.
9.4.2.3 No additional guidance specified or given.
9.4.2.4 No additional guidance specified or given.
9.4.2.5 No additional guidance specified or givén.
9.4.2.6 No additional guidance specified or given.
9.4.3 Performance qualification == Physical

9.4.3.1 During an initial PPQyeycles run at upper control parameters can be performed to es
mgximum routine specification requirements for EO concentration and chamber humidity.

The maximum EO congentration can be supported by the PPQ study. Where the initial H
were not run at higher-<ontrol parameters, it might be necessary to perform additional PPQ
determine the maximum routine specification requirements for EO concentration.

9.4.3.2 Noadditional guidance specified or given.

9.5 ~Review and approval of validation

establish
hture and
h of Bls in

essary to
nts for EO

ablish the

PQ cycles
cycle(s) to

9.5.1 The validation report should summarize the results of data gathered and the establishment of the
processing specification for temperature, humidity and EO concentration (see ISO 11135:2014, 9.5.5).

NOTE Data generated from routine sterilization processes can be used to establish the variation in key
process parameters and assist in the establishment of a process specification for parametric release. See Annex A.

9.5.2 No additional guidance specified or given.
9.5.3 No additional guidance specified or given.

9.5.4 No additional guidance specified or given.

© IS0 2020 - All rights reserved
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9.5.5 Data should be captured to establish the following at a minimum:

a) The value and tolerances for chamber humidity by direct measurement during conditioning.

b) The value and tolerances for the EO concentration determined from direct analysis of chamber
atmosphere using analytical methods to establish the process specification for routine processing.
The sampling should be conducted at defined intervals sufficient to verify the required conditions
throughout EO exposure.

c) The temperature of the chamber, recorded from two separate monitoring locations.

The frequiency of analysis required to demonstrate that the minimum EO concentration is maintaijed

during EQ
how the

configura
often dire

exposure should be established. Monitoring during the EO exposure time will demofnstr

hte

L0 concentration changes over time. The results of this analysis are specific tothe lgad

Fion being analysed. The analysis performed will result in documented specifications for h
ct analysis should be performed during routine processing.

Measurenpent of EO concentration can be influenced by several factors, including equipment capabil

process p
EO and un

a) deter
b) unifo
c) deter
d) select

The use o
can occut

pw

ty,

hrameter uniformity and complexity of the EO mixture in the chamber The measurement of

iformity of concentrations within the chamber depend on:

mination of the composition and weight of the EO being added;

'm mixing of the gases in the chamber (i.e. chamber circulatien system, if used);
mination of the chamber temperature;

ive absorption of EO by the sterilization load.

f EO mixtures with diluents presents additional*potential concerns. Therefore, a time de

lay

between the addition of the EO or EO mixture and the achievement of uniform EO gas

concentrafion in the chamber, particularly if the EOds‘added at a single point versus a manifold or if

EO is injed

ted into the recirculation system, if used

Changes in measured EO concentration sheuld be considered during the EO exposure period. T
concentration is due to the absorption of the EO into the load with the EO concentratior] in

change in
the chaml

er equilibrating over time. This-will vary depending on the load configuration, materials gnd

the cycle glesign. For example, a less-deénse load can equilibrate quicker than a very dense load. Also
igned with an inert gas over blanket, the measured EO concentration might change after inert

cycles des|
gas inject

These fact
establishi
to equilib

956 N

on and then rise overthe duration of the exposure.

he

his

n

ors should be considered when determining the frequency of analysis. This might also inclyde
hg an equilibration period at the start of EO exposure to allow the gas mixture in the chamber

rate.

additional guidance specified or given.

10 Rou

ime monitoring and controt

10.1 No additional guidance specified or given.

10.2 No additional guidance specified or given.

10.3 No additional guidance specified or given.

10.4 No additional guidance specified or given.

10.5 See

10

[SO 11135:2014, D.10.5.
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11 Product release from sterilization

:2020(E)

11.1 For parametric release, the routine release of product as sterile is based on a demonstration of
conformity of the physical processing parameters to all specifications established during the validation.
Product release is based on a documented review of processing records alone rather than on documented

review of processing records and BI results. Qualified individuals should perform docu
reviews.

mentation

Product release, as indicated in ISO 11135:2014, Clause 11, for parametric release cycles is equivalent

to release criteria given for Bl release, with the additional requirements for the review of

data from

a Tcond chamber temperature sensor, humidity by direct measurement during conditioning and EO

concentration by direct measurement during exposure.

If ¢ither the controlling or the monitoring sensor do not meet specification and an irlvestigation cannot

determine the accuracy of the chamber readings, the load is non-conforming.

Seg¢ also ISO 11135:2014, D.11.1.

1112 A failure investigation should be initiated to determine the causg of the non-conformi

[ty when a

process variable exceeds the upper control limit or drops below thé4ower control limit. THe product

from the sterilization run should be placed on hold until an assessment of its safety can be ma

Where the control parameters are within specification but«he EO, humidity data or both

le.

are out of

specification, the load configuration should be included in theinvestigation. This can be due to the load

haying different absorption characteristics to the loads used during the initial validation.

Bapked on the outcome of the investigation, consideration can be given to continuing to pro
parametric release, reverting to Bl release or suspension of processing. Parametric productr
be|reimplemented once appropriate correction,;eorrective action or both have been taken.

As[many EO processes are designed to be-fail-safe, it is important that release criteria con
stdrility assurance and product impact,This is critical in taking the most appropriate cours
when dealing with a process deviatiofis For example, if exposure time exceeds its specificat

Cess using
blease can

sider both
b of action
on due to

an|issue pulling the vacuum, it will result in additional lethality. Repeat processing of the load may not
be|the most appropriate course of action. Alternatively, the impact of the deviation might need to be

evaluated for its impact on product functionality, EO residual levels or both.

If gither the controlling or the monitoring sensor do not meet specification and an investigatjon cannot

determine the accuraey-of the chamber readings, the load is non-conforming.

If f failure of thestemperature, humidity or EO measurement device has occurred then
cap be used while’the instrument is being repaired. Parametric release can be reimpleme
replacement.orrepair and recalibration of the non-conforming device.

A process:that has failed to meet parametric release specification should not be released b3
teqt résults. Additionally, parametric release should not be used to release a process that hal
teqt results.

Bl release
nted after

ised on BI
s failed BI

Bl release may be used for repeat processing of the load as a substitute (or replacement) for parametric

release.
11.3 No additional guidance specified or given.

11.4 No additional guidance specified or given.

© IS0 2020 - All rights reserved

11


https://standardsiso.com/api/?name=4dcd0e20f521f8393046a3681ebb4a48

ISO/TS 21387:2020(E)

12 Maintaining process effectiveness
12.1 General

12.1.1 It can be beneficial to also trend key parameters, including those for humidity and EO
concentration, to confirm the process is in a state of control. This will also provide valuable data
in meeting the requirement for carrying out an annual review (see ISO 11135:2014, 12.3.1) of the
sterilization process.

12.1.2 The appropriate initial calibration interval and interval for routine calibration or verificatjon
should belestablished based on the analytical instrument manufacturer’s instructions and the risk-based
assessmeit of the performance of the analytical instrument.

The calibyjation of EO analytical instrument can also be performed with a replacement gas appropriate
for the syptem if equivalence can be shown between the EO and the replacement gas over the whple
concentrafion range of the sensor system.

12.2 Majntenance of equipment

12.2.1 N¢ additional guidance specified or given.
12.2.2 N¢ additional guidance specified or given.
12.2.3 N¢ additional guidance specified or given.
12.2.4 N¢ additional guidance specified or given.
12.3 Requalification

12.3.1 N¢ additional guidance specified or-given.
12.3.2 N¢ additional guidance specified or given.
12.3.3 N¢ additional guidance(specified or given.
12.3.4 N¢ additional guidance specified or given.
12.4 Assessmentof change

12.4.1 If perferming a PQ to change a process parameter, any statistical analysis should be repeated dr a
technical rationale documented to demonstrate and justify that there is no adverse impact on procesq as
a result of the proposed change.

12.4.2 No additional guidance specified or given.
12.4.3 No additional guidance specified or given.
12.4.4 No additional guidance specified or given.
12.4.5 No additional guidance specified or given.

12.4.6 No additional guidance specified or given.
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12.5 Assessment of equivalence

12.5.1 Process equivalence can be used for sterilization processes that use parametric release.
Factors that should be considered when using reduced MPQ and PPQ include:

a) the type and installation of the measuring equipment that is used to measure temperature,
humidity and EO concentration;

b) the similarity in the load configuration(s) in relation to chamber volumes.

12{5.2 No additional guidance specified or given.

13 1SO 11135:2014, Annex A

No|additional guidance specified or given.

14 1SO 11135:2014, Annex B

1411 [B.1] No additional guidance specified or given.
142 [B.2]

14{2.1 [B.2.1] No additional guidance specified or given.
1412.2 [B.2.2] No additional guidance specified et given.
14{2.3 [B.2.3] No additional guidance specified or given.

1412.4 [B.2.4] When using the half cycle approach to qualify an EO process for parametric|release, it
is Important to consider one or more of the setpoints for the temperature, humidity/steam injection
anfl EO injection. These should-be selected to establish data to support the minimum specifi¢ations for
rofitine monitoring and control.

142.5 [B.2.5] When asing the cycle calculation approach to qualify an EO process for parametyic release,
it is important to consider one or more of the setpoints for the temperature, humidity/steam injection
anfl EO injection’\These should be selected to establish data to support the minimum specifi¢ations for
rofitine monitering and control.
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