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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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f[governmental, In_liaison with 150, also take part in the Wwork. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftynternationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

17665-1 was prepared by Technical Committee ISO/TC 198, Sterilization of health care produ

first edition of ISO 17665-1 cancels and replaces ISO. 11134:1994 and ISO 13683:1997 bg
e been technically revised.

17665 consists of the following parts, under the general title Sterilization of health care produ
i

Part 1: Requirements for the development, validation and routine control of a sterilization
medical devices

Part 2: Guidance on the application’of ISO 17665-1

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for‘voting. Publication as an

ct of patent
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Introduction

A sterile medical device is one which is free of viable microorganisms. International standards that specify
requirements for validation and routine control of sterilization processes require, when it is necessary to
supply a sterile medical device, that adventitious microbiological contamination of a medical device prior to

sterilization be m|n|m|zed Even so, medical dewces produced under standard manufacturlng condltlon
accordanc f T

there is alWays a finite probability that a microorganism may survive regardless_of the extent of treatn
applied. For a given treatment, the probability of survival is determined by the Wumber and resistanc
microorgan|sms and by the environment in which the organisms exist during-treatment. It follows that
sterility of any one product in a population subjected to sterilization processing tannot be guaranteed and
sterility of g processed population is defined in terms of the probability of there being a viable microorgar
present on @ product item.

ISO 17665 |describes requirements that, if met, will provide a moist heat sterilization process intende
sterilize medical devices, which has appropriate microbicidal~activity. Furthermore, compliance with
requiremenfs ensures this activity is both reliable and repreducible so that predictions can be made,
reasonable|confidence, that there is a low level of probability of there being a viable microorganism presern
product aftgr sterilization. Specification of this probability,is a matter for regulatory authorities and may
from countrly to country (see, for example, EN 556-1 and ANSI/AAMI ST67).

Generic reduirements of the quality management.system for design and development, production, installz

s in
brior
J[The
brile

d to
hber
that
hent
e of
the
the
ism

d to
the
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tion

and servicipg are given in ISO 9001 and partieular requirements for quality management systems for medlical
device production are given in ISO 13485:4The standards for quality management systems recognise that,
certain progesses used in manufacturing, the effectiveness of the process cannot be fully verified

for
by
this

itpred

iated

ded

c) the control of the environment in which the product is manufactured, assembled and packaged;
d) the control of equipment and processes;

e) the control of personnel and their hygiene;

f)  the manner and materials in which the product is packaged;

g) the conditions under which product is stored.

Vi © I1SO 2006 — All rights reserved
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The type of contamination on a product to be sterilized varies and this has an impact upon the effectiveness of
a sterilization process. It is preferable that products that have been used in a health care setting and that are
being presented for resterilization in accordance with the manufacturer's instructions (see 1SO 17664) be
regarded as special cases. There is the potential for such products to possess a wide range of contaminating
microorganisms and residual inorganic and/or organic contamination in spite of the application of a cleaning
process. Hence, particular attention has to be given to the validation and control of the cleaning and
disinfection processes used during reprocessing.

This part of ISO 17665 describes the requirements for ensuring that the activities associated with the process
of moist heat sterilization are performed properly. These activities are described in documented work
programmes designed to demonstrate that the moist heat sterilization process will consistently yield sterile

prodlucts on treatment with process variables falling within the predetermined limits.

The| requirements are the normative parts of this part of ISO 17665 with which compliance-is ¢
guidance given in the informative annexes is not normative and is not provided as a checklist for a

aimed. The
Lditors. The

guidance provides explanations and methods that are regarded as being suitable méans for complying with

the
ach

The] development, validation and routine control of a sterilization process eomprise a number of

inte
qua

of I$0 17665 have been grouped together and are presented in a particular order, this part of ISO

not
nec

requirements. Methods other than those given in the guidance may be usedpif they are
eving compliance with the requirements of this part of ISO 17665.

related activities, e.g. calibration, maintenance, product definition; process definition,
lification, operational qualification and performance qualification. While the activities required

effective in

discrete but
installation
by this part
17665 does

require that the activities be performed in the order that they,are/presented. The activities required are not
pssarily sequential, as the programme of development and Validation may be iterative. It is possible that

performing these different activities will involve a number of. separate individuals and/or organizations, each of

whd

indi

m undertake one or more of these activities. This part of ISO 17665 does not specify th
iduals or organizations to carry out the activities.

e particular
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INTERNATIONAL STANDARD ISO 17665-1:2006(E)

Sterilization of health care products — Moist heat —

Part 1:
Requirements for the development, validation and routine
control of a sterilization process for medical devices

1 |Scope

1.1| Inclusions

111  This part of ISO 17665 specifies requirements for the development, validation and routine|control of a
moipt heat sterilization process for medical devices.

NOTE Although the scope of this part of ISO 17665 is limited €0 medical devices, it specifies requirements and
provides guidance that may be applicable to other health care products.

1.1.2 Moist heat sterilization processes covered by this@art of ISO 17665 include but are not limjted to:
a) |saturated steam venting systems;

b) |saturated steam active air removal systems;
c) |air steam mixtures;

d) |water spray;

e) |water immersion.

NOTE See also Annex E.

1.2| Exclusions

1.2/1 This¢art of ISO 17665 does not specify requirements for development, validation, and routine control
of g process~for inactivating the causative agents of spongiform encephalopathies such as scrgpie, bovine
spopgifermencephalopathy and Creutzfeldt-Jakob disease. Specific recommendations have begn produced
in partieular countries for the processing of materials potentially contaminated with these agents.

NOTE See also 1ISO 22442-1, 1ISO 22442-2 and 1SO 22442-3.

1.2.2 This part of ISO 17665 does not apply to those sterilization processes that are based on a
combination of moist heat with other biocidal agents (e.g. formaldehyde) as the sterilizing agent.

1.2.3 This part of ISO 17665 does not detail a specified requirement for designating a medical device as
“sterile.”

NOTE Attention is drawn to national or regional requirements for designating medical devices as “sterile.” See, for
example, EN 556-1 or ANSI/AAMI ST67.

© I1SO 2006 — All rights reserved 1
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1.2.4 This part of ISO 17665 does not specify a quality management system for the control of all stages of
production of medical devices.

NOTE It is not a requirement of this part of ISO 17665 to have a complete quality management system during
manufacture, but the elements of a quality management system that are the minimum necessary to control the sterilization
process are normatively referenced at appropriate places in the text (see, in particular, Clause 4). Attention is drawn to the
standards for quality management systems (see ISO 13485) that control all stages of production of medical devices,
including the sterilization process. Regional and national regulations for the provision of medical devices might require

implementation of a complete quality management system and the assessment of that system by a third party.

1.2.5 This part of ISO 17665 does not specify requirements for occupational safety associated with the
design and pperation-of-meist-heatsterilizationfaciities:

NOTE Requirements for operational safety are specified in IEC 61010-2-040. Additionally, safety regulationsexist in
some countries.

2 Normative references

The followihg referenced documents are indispensable for the application of this document. For dated
references,| only the edition cited applies. For undated references, the latest edition of the referernced
document (|ncluding any amendments) applies.

ISO 10012, Measurement management systems — Requirements for{ measurement processes |and
measuring equipment

ISO 111381, Sterilization of health care products — Biological indiéators — Part 1: General Requirements
ISO 111383, Sterilization of health care products — Biological indicators — Part 3: Biological indicators for
moist heat $terilization processes

ISO 111401, Sterilization of health care products — Chemical indicators — Part 1: General requirements

ISO 111403, Sterilization of health care products’+— Chemical indicators — Part 3: Class 2 indicator systems

for use in th

e Bowie and Dick steam penetration,test

ISO 111404, Sterilization of health caresproducts — Chemical indicators — Part 4: Class 2 indicators a$ an
alternative {o Bowie and Dick test for.detection of steam penetration

ISO 11140-6, Sterilization of health care products — Chemical indicators — Part 5: Class 2 indicatorg for
Bowie and Dick air removal test.sheets and packs

ISO 11607{1, Packaging{forterminally sterilized medical devices — Part 1: Requirements for materials, stgrile
barrier systéems and packaging systems

ISO 11607, Packaging for terminally sterilized medical devices — Part 2: Validation requirements| for
forming, sealing and assembly processes

ISO 11737-1, Sterilization of medical devices — Microbiological methods — Part 1: Determination of a
population of microorganisms on products

ISO 11737-2, Sterilization of medical devices — Microbiological methods — Part 2: Tests of sterility performed
in the validation of a sterilization process

ISO 13485:2003, Medical devices — Quality management systems — Requirements for regulatory purposes

ISO 17664, Sterilization of medical devices — Information to be provided by the manufacturer for the

processing

of resterilizable medical devices

© I1SO 2006 — All rights reserved
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ISO 17665

Terms and definitions

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

air detector
device designed to detect the presence of non-condensable gases in a stream of steam and condensate or in

-1:2006(E)

the sterilizer chamber

3.2

automatic controller

(stefilization) device that, in response to pre-determined operating cycle variables, operates-the sterilizer
seqpentially through the required stages of the operating cycle(s)

3.3

bioburden

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

[ISQ/TS 11139:2006, definition 2.2]

34

biological indicator

test| system containing viable microorganisms providing a defined resistance to a specified [sterilization
progess

[1ISQ/TS 11139:2006, definition 2.3]

3.5

calipration

set [of operations that establish, under specified\conditions, the relationship between values of a quantity
indicated by a measuring instrument or measuring system, or values represented by a material measure or a
reference material, and the corresponding values realized by standards

[VIMI: 1993, definition 6.11]

3.6

chemical indicator

norl-biological indicator

test|system that reveals,change in one or more pre-defined process variables based on a chemical or physical

cha

[1Sd

3.7

contained-product

prog

hge resulting from-eéxposure to a process

/TS 11139:2006; definition 2.6]

uet for which the environment within the sterilizer during any stage of the sterilization proce

com

5s does not

e into direct contact with the product

NOTE

steri

3.8

lization effect; e.g. a solution in a sealed bottle.

correction
action to eliminate a detected nonconformity

NOTE A correction can be made in conjunction with a corrective action.

[ISO 9000:2005, definition 3.6.6]

© I1SO 2006 — All rights reserved
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3.9
corrective
action to eli

NOTE 1
NOTE 2

NOTE 3

action
minate the cause of a detected nonconformity or other undesirable situation

There can be more than one cause for a nonconformity.
Corrective action is taken to prevent recurrence whereas preventive action is taken to prevent occurrence.

There is a distinction between correction and corrective action.

[ISO 9000:2005, definition 3.6.5]

3.10
D value
Dy4q value

time or dos
conditions

[ISO/TS 11

NOTE A

reduction.

3.1

e required to achieve inactivation of 90 % of a population of the test microorganism ‘under st

39:2006, definition 2.11]

developmegnt

act of elaborating a specification

[ISO/TS 111139:2006, definition 2.13]

3.12

environmental control

application jof engineering and/or procedural systems to~maintain conditions in defined areas within spec
limits

NOTE $uch systems can include air and fluid\filters, surface disinfection, protective clothing and administr|
procedures.

[ISO/TS 111139:2006, definition 2.16]

3.13

equilibratigon time

period which elapses between-the attainment of the sterilization temperature at the reference measuring

and the atta

inment of the sterilization temperature at all points within the sterilization load

hted

or the purposes of this part of ISO 17665 D-value refers to the exposure.nhecessary to achieve 90 %

fied

tive

oint

3.14

establish

determine Qy theorétical evaluation and confirm by experimentation
[ISO/TS 1113972006, defnition 2-17]

3.15

exposure time

period for which the process parameters are maintained within their specified tolerances

[ISO/TS 111

3.16
fault

39:2006, definition 2.18]

one or more of the process parameters lying outside its/their specified tolerance(s)

[ISO/TS 111

39:2006, definition 2.19]

© I1SO 2006 — All rights reserved
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3.17
Fgyvalue

microbiological lethality of a sterilization process expressed in terms of the equivalent time, in minutes, at a
temperature of 121,1 °C with reference to microorganisms with a z value of 10 °C

3.18

hea

Ith care product(s)

medical device(s) including in vifro diagnostic medical device(s) or medicinal product(s
biopharmaceutical(s)

[ISQIS 11139:2006, definition 2,.20]

) including

31

hol
(ste
ster|

3.2(

insfallation qualification

IQ
prog
accec
[1SC

3.21

load configuration

spe
type

ing time
rilization) period for which the temperatures at the reference measurement point and at.all poin
lization load are continuously within the sterilization temperature band

ess of obtaining and documenting evidence that equipment has- been provided and
brdance with its specification

/TS 11139:2006, definition 2.22]

Cified configuration within the sterilization chamber<of the items of fixed chamber parts and th
s, distribution and orientation of product presented for sterilization

me
inst

mat
beir

intenance

ical device

ument, apparatus, implement, machine, appliance, implant, in vitro reagent or calibrato
erial or other related-article, intended by the manufacturer to be used, alone or in combination|
gs for one or more ofthe specific purpose(s) of

diagnosis, pfevention, monitoring, treatment or alleviation of disease;

diagnasisy’monitoring, treatment, alleviation of or compensation for an injury;

investigation, replacement, modification or support of the anatomy or of a physiological proces|

s within the

installed in

e numbers,

n item at/or

r, software,
, for human

i

supporting or sustaining life;
control of conception;

disinfection of medical devices;

providing information for medical purposes by means of in vitro examination of specimens derived from

the human body;

© I1SO 2006 — All rights reserved
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and which does not achieve its primary intended action in or on the human body by pharmacological,

immunologi
[ISO 13485
NOTE

3.24
measuring

cal or metabolic means, but which may be assisted in its function by such means

:2003, definition 3.7]

chain

This definition from ISO 13485:2003 was developed by the Global Harmonization Task Force (GHTF 2002).

series of elements of a measuring instrument or measuring system, which constitutes the path of the
measurement signal from the input (quantity subject to measurement) to the output (the result of the

measuremse

3.25

microorganism

entity of mig

NOTE
inactivating
sterilization

A

[ISO/TS 11

3.26
moist heat

thermal engrgy in the presence of moisture provided as steam or liquid water for the purpose of achie

microbial le

3.27

non-condensable gas

air and/or o

3.28
operationa
oQ
process of
when used

[ISO/TS 11

3.29
operating ¢

complete s¢t of stages ofthe process, carried out in a specified sequence

[IEC 61010

3.30

I qualification

nt)

roscopic size, encompassing bacteria, fungi, protozoa and viruses

specific standard might not require demonstration of the effectiveness of the “sterilization proces
bl types of microorganism identified in the definition above, for validation and/or routine control of
rocess.

39:2006, definition 2.26]

hality

her gas which will not liquefy under the conditions of a saturated steam processes

bbtaining and documenting evidence that installed equipment operates within predetermined li
n accordance with its operational procedures
39:2006, definition, 2¢27]

tycle

2-040:2005]

packaging

s in
the

ving

mits

system

combination of the sterile barrier system and protective packaging

[ISO/TS 11139:2006, definition, 2.28]

3.31

performance qualification

PQ

process of obtaining and documenting evidence that the equipment, as installed and operated in accordance
with operational procedures, consistently performs in accordance with predetermined criteria and thereby
yields product meeting its specification

[ISO/TS 11139:2006, definition 2.30]

© I1SO 2006 — All rights reserved
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3.32
preventive action
action to eliminate the cause of a potential nonconformity or other undesirable potential situation

NOTE 1 There can be more than one cause for a potential nonconformity.

NOTE 2 Preventive action is taken to prevent occurrence whereas corrective action is taken to prevent recurrence.

[ISO 9000:2005, definition 3.6.4]

3.33

plateau period
equjlibration time plus the holding time

3.34
progess challenge device
PCD

iter designed to constitute a defined resistance to a sterilization process and used-to assess performance of

the process
[ISQ/TS 11139:2006, definition 2.33]
3.31

progess parameter
spegified value for a process variable

NOTE The specification for a sterilization process includes the ‘process parameters and their tolerances.

[ISQ/TS 11139:2006, definition 2.34]

3.36
progess variable
conflition within a sterilization process, changes in which alter microbicidal effectiveness

EXAMPLE Time, temperature, pressure, concentration, humidity, wavelength.
[ISQ/TS 11139:2006, definition(2:35]
3.37

product
resylt of a process

NOTE For the‘purposes of sterilization standards, product is tangible and can be raw material(s) interm

assgmbly(ies)@and healthcare product(s).

[ISQ/TS 1139:2006, definition 2.36]

ediates, sub-

3.38
product family

(sterilization) groups or subgroups of product characterized by similar attributes such as mass, material,
construction, shapes, lumens, packaging system and which present a similar challenge to the sterilization

process

3.39
reference challenge device
device having a known thermal relationship to the contained product or sterilization load

3.40
reference load
specified sterilization load(s) created to represent difficult combinations of items to be sterilized

© I1SO 2006 — All rights reserved
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3.41
reference measuring point
point where the temperature sensor used for the operating cycle control is located

3.42
reference microorganism
microbial strain obtained from a recognized culture collection

[ISO/TS 11139:2006, definition 2.39]
3.43

requalification
repetition of part of validation for the purpose of confirming the continued acceptability of a specified pfocess

[ISO/TS 11139:2006, definition 2.40]

3.44
saturated Iteam
water vapolir in a state of equilibrium between condensation and evaporation

3.45
services
supplies from an external source, needed for the function of equipment

EXAMPLE Electricity, water, compressed air, drainage.
[ISO/TS 111139:2006, definition 2.41]

3.46
specification
document gtating requirements

[1ISO 9000:2005, definition 3.7.3]
3.47

specify
stipulate in petail within an approved décument

[ISO/TS 11139:2006, definition 2.42]

3.48
sterile
free from vifible microofganisms

[ISO/TS 11139:20086, definition 2.43]
3.49

sterility
state of being free from viable microorganisms

NOTE In practice, no such absolute statement regarding the absence of microorganisms can be proven
[see sterilization (3.51)].

[ISO/TS 11139:2006, definition 2.45]
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3.50

sterility assurance level

SAL

probability of a single viable microorganism occurring on an item after sterilization

NOTE The term SAL takes a quantitative value, generally 10~® or 10-3. When applying this quantitative value to
assurance of sterility, an SAL of 10-8 has a lower value but provides a greater assurance of sterility than an SAL of 1073,

[ISO/TS 11139:2006, definition 2.46]
3.51

ste:ljillzatlon
valiglated process used to render product free from viable microorganisms

NOTE In a sterilization process, the nature of microbial inactivation is exponential and thus; the survival of a
micrporganism on an individual item can be expressed in terms of probability. While this probability can be [reduced to a
very|low number, it can never be reduced to zero [see sterility assurance level (3.50)].

[ISQ/TS 11139:2006, definition 2.47]

3.52
sterilization load
prodluct to be, or that has been, sterilized together using a given sterilization process

[ISQ/TS 11139:2006, definition 2.48]

3.53
stefilization process
series of actions or operations needed to achieve the specified requirements for sterility

NOTE This series of actions includes pre-treatment of product (if necessary), exposure to the sterilizing agent under
defirLed conditions and any necessary post treatment. The sterilization process does not include any cleaning, disinfection
or packaging operations that precede sterilization.

[ISQ/TS 11139:2006, definition 2.49]

3.54
sterilization temperature
minjmum temperature of the sterilization temperature band

3.54
sterilization temperature band
range of temperatures, expressed as the sterilization temperature and the maximum permissible {emperature
whi¢h may prevail throughout the sterilization load during the holding time

3.5
stefilizer chamber

par of-the sterilizer which receives-the sterilization load

3.57

sterilizing agent

physical or chemical entity, or combination of entities having sufficient microbicidal activity to achieve sterility
under defined conditions

[ISO/TS 11139:2006, definition 2.50]
3.58

thermal energy
energy in the form of heat
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3.59
test of ster

ility

technical operation performed as part of development, validation or requalification to determine the presence

or absence

of viable microorganisms on product or portions thereof

[ISO/TS 11139:2006, definition 2.54]

3.60
validation

documented procedure for obtaining, recording and interpreting the results required to establish that a process
will consistently yield product complying with predetermined specification

[ISO/TS 11

3.61
z value

temperaturg change required to effect a ten fold change in D value

4 Quali

4.1 Docymentation

411 Pro

be specifieq.

41.2 Do
designated
applicable g

4.2 Management responsibility

421 Thg
of ISO 176
the applica

4.2.2 If the requirements of this_part of ISO 17665 are undertaken by organizations with separate qu

manageme

39:2006, definition 2.55]

ly management system elements

cedures for the development, validation, routine control and ‘product release from sterilization §

uments and records required by this part of 1IS@17665 shall be reviewed and approveq
personnel (see 4.2.1). Documents and records ‘shall be controlled in accordance with
lauses of ISO 13485.

responsibility and authority for implementing and meeting the requirements described in this
5 shall be specified. Responsibility shall be assigned to competent personnel in accordance
le clauses of ISO 13485.

ht systems, the responsibilities and authority of each party shall be specified.

uct realization

hall
by

the

part
with

ality

able

hall

4.3.3 A system complying with the applicable clause(s) ISO 13485 or ISO 10012 shall be specified for the
calibration of all equipment, including instrumentation for test purposes, used in meeting the requirements of

this part of |

SO 17665.

4.4 Measurement, analysis and improvement — Control of non-conforming product

Procedures for control of product designated as non-conforming and for correction, corrective action and
preventive action shall be specified. These procedures shall comply with the applicable clauses of ISO 13485.

10
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5 Sterilizing agent characterization

5.1 Sterilizing agent
5.1.1 For the purposes of this part of ISO 17665 the sterilizing agent shall be moist heat.

5.1.2 Contaminants contained within the sterilizing agent shall not impair the safety of the product for its
intended use.

5.2 Microbicidal effectiveness

If moist heat is used outside of the range of conditions that are widely recognised, then theymicrobicidal
effectiveness shall be established and documented.

NOTE The microbicidal effectiveness of moist heat and its use in sterilization processes has been comprehensively
docymented and is available in the published literature.

5.3| Materials effects

Thel effect of the sterilizing agent on materials shall be assessed in accordance with the requirements of
Clayises 6 and 7.

5.4 Environmental consideration
Moigt heat is not normally considered as having a significant environmental effect; however, the potential
imppct on the environment of the operation of the sterilization process shall be assessed and any measures

necgssary to protect the environment shall be identified. ‘This assessment, including potential impact (if any)
and|measures for control (if identified), shall be documented.

6 |[Process and equipment characterization

6.1| Process

6.1.1 General

All gterilization processes ‘shall be specified. The specification shall include:
a) |a description of-the’ operating cycle;

b) |the procesSparameters and their tolerances;

c) |the product family(ies) that can be sterilized;

d) |requirements for the conditioning of product prior to sterilization, if such conditioning is necessary to
ensure the efficacy of the sterilization process;

e) the location of the reference measuring point;

f) the minimum and maximum pressure that can occur in an empty sterilizer chamber (including fixed
chamber parts);

g) the rate of change of falling and rising pressure and tolerances for each stage of the process;

h) the maximum quantity of each contaminant that could be present in any liquid, air, gas or steam admitted
to the sterilizer chamber if the contaminant could adversely affect the product;
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P)

6.1.2 Satlirated steam processes

the process variables that are measured and used to verify that the sterilization process will be delivered;

the load configuration;

any restrictions on the size and/or mass of the sterilization load;

periodic test(s) and acceptance criteria (where applicable) to be used to verify that the sterilization
process remains reproducible;

the location and defined acceptance criteria for biological indicators (8.5 or 8.6), if used;

the loc
the mi
lethalit
microb

the pos

In addition
the steam &

a)

b)

c)

d)

g)

the hol
time in

during
measu
measu

where
steam
steam
chamb
a resu
saturat]

if wate

the maximum amount of ‘water that could be suspended in saturated steam entering the steri

chamb

the ref

sterilization load(identified in 6.1.1 c), 6.1.1j) and 6.1.1 k);

a desc
deliver

btion and defined acceptance criteria for chemical indicators (8.8), if used;

nimum cycle lethality achieved throughout the sterilization load, and the means by @which s
was determined for the sterilization load for which the sterilization process was designate
ological methods were used to establish the effectiveness of the sterilization process;

t operating cycle treatment if such treatment is included in the sterilization process.

o the requirements in 6.1.1, the specification for a saturated steam’ sterilization process in w|
dmitted to the sterilizer is the sterilizing agent, shall include:

Hing time and the minimum and maximum temperatures (and their locations) measured during
an empty sterilizer chamber (including fixed chamber patrts);

the holding time, the maximum difference betweén:the temperature measured at the refere
fing point and the theoretical steam temperatute determined from steam table values for
red sterilizer chamber pressures;

he product family(ies) identified in 6.1.1, ¢)-Consist of materials known to restrict the penetratig
by virtue of their design or load configuration or, unless otherwise justified, a description of
penetration test used to verify that the level of non-condensable gases carried into the steri
br in the steam supply, by air leakage into the chamber during periods of vacuum or remainin
t of an inadequate air removalsstage of the operating cycle, does not prevent the presenc
cd steam on the surfaces 16 be sterilized;

el

brence load(s).to be used to confirm or judge the effectiveness of the sterilization process fi

Fiption/of the monitoring device, its location, and how to interpret results if one is used to ch
of-the specified sterilization process;

uch
d, if

hich

this

nce
the

n of
the
izer
) as
e of

can cause an adverse)effect on the integrity of the sterilized product and its packaging sysfem,

izer

eck

dryness of the reference load determined by mass change or perceptible moisture.

6.1.3 Contained product processes

In addition to the requirements in 6.1.1, the sterilization process specification shall include the following
information for a sterilization load comprising a product(s) that is assigned to the product family(ies) identified
in 6.1.1 c) and for a load configuration known to be the one that is most difficult to sterilize:

a) details of the product(s) and its container(s) or, if applicable, reference product(s);

b)

12

the size of the sterilization load and its location, orientation and support system within the sterilizer
chamber;
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the temperature profiles and the locations from which they were determined for the period of the
operating cycle for which lethality is claimed, measured in both an empty sterilizer chamber and in the

free space surrounding the sterilization load;

for the period of the operating cycle for which lethality is claimed, the maximum and minimum

temperature and rates of change;

the method for establishing the location where the maximum and minimum temperature can be measured.

Equipment

I  Equipment used to deliver the sterilization process shall be specified. The specification §ha

the equipment, together with any necessary ancillary items;

the materials of construction of any part of the equipment and ancillary items that.are used to
transport steam or any other gas or liquid into the sterilizer chamber (see 6.1,4\h);

for each measuring chain used to control, indicate, monitor and provide anyelectronic or perms
of the sterilization process:

1) a description of the measuring chain;
2) the characteristics and location of the sensor;

3) method of verification of calibration of the measuring chain traceable to a nationa
standard.

the maximum rate of change of pressure;
the fault(s) recognised by the sterilizing equipment, together with any visual, audio or recorded
the safety features, including those for the control of personnel or for environmental protection

a statement of conformity to local; regional, or national regulations for emissions into the ¢
from the equipment;

if vacuum is used during.the operating cycle, a description and acceptance criteria for the tes
to determine the level of air leakage into the sterilizer chamber;

if fitted, a description of the device, (e.g. air detector) including its settings used to
condensable-gas (including air) that could be present in steam supplied to the sterilizer
remain in the‘sterilizer chamber after the air removal stage of the sterilization process.

Il include:

contain and

nent record

calibration

warnings;

bnvironment

to be used

Hetect non-
chamber or

pecification

P The-operating procedures for the equipment and ancillary items shall be specified. The {
I include:

) e L L AN b - n) - - . LL () L | - L L
S Upclality Lyuic(s) ProygrartiiicU U Ui autulTiallil CUTTIUHUTNCT, allu uic TTrTdaris Uy WITIGIT Ul

programmes can be made;
step-by-step operating instructions;

the method by which failure to attain a process parameter can be identified and the actions to
such a case;

calibration and maintenance instructions;

nges to the

be taken in

the means by which an error in the results of a measurement for control, indication or recording can be

identified;

the contact for technical support.
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6.2.3 The location in which the equipment is to be installed shall be specified. The specification shall
include:

a) the location, space and the environment in which the equipment is to be installed;
b) installation instructions;
c) details of each service necessary for the correct function of the equipment, including (if applicable);

1) means of isolation;

2) mihimum and maximum pressure;
3) maximum temperature;
4)  mihimum flow;
5) filtfation;
6) minimum and maximum voltage and maximum volt amperes;
7) maximum level of non-condensable gas and liquid water in saturated steam;
8) maximum quantity of each contaminant;
d) the loafl bearing structures that are to support the principal heavy’components of the equipment;

e) the mdterials of construction for the parts that transport“steam, gas, air and water into the space |into
which the sterilizer is to be installed;

f) documgntation of conformity to local, regional,~or national regulations regarding emissions into|the
enviroriment from the equipment.

6.2.4 The sterilization load support system(injthe sterilizer chamber shall not inhibit the uniform attainment
of the sterilizing conditions or cause damage to the product and/or its packaging.

6.2.5 Megns shall be provided to ensure that failure to attain specified process parameters does not ledd to
an ineffectiye sterilization process_ appearing to be effective.

6.2.6 Thg equipment manufacturer shall establish documented procedures for the validation of|the

application [of software and“changes to such software and/or its application for production that could affect
conformity of the equipmentto its specification.

7 Productdefinition

7.1 Productiobesteritized strattbespecified:

7.2 Product packaging systems (if used) shall be specified and shall conform to 1SO 11607-1 and
ISO 11607-2.

7.3 The product family assigned to the product and its packaging system shall be specified.
7.4 The criteria for assigning the product family shall be specified.

7.5 If a process challenge device (PCD) is identified as a challenge that can be used to represent the
product and its packaging system, it shall be defined.
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7.6  The limiting value(s) shall be specified for each process variable to which the product and its packaging
system (if used) can be exposed. Limiting values shall be identified for all materials and combination of
materials used. The worst case effects of exposure or repeated exposure (when applicable) to the sterilizing
agent under any combination of process parameters on the physical and chemical characteristics and
biocompatibility of the product shall be identified.

Examples of some process variables include:
— temperature;

— dwell time at the limit values:;

— |pressure;
— |rate of change of pressure;
— |rate of change of temperature.

NOTE Limiting values for these process parameters are specified, because exceeding the specified [values could
have an adverse effect on the performance of the product and/or its packaging.

7.7| If the level of moisture present in the product and/or its packaging system prior to sterilization could
affeft the efficiency of the sterilization process, the limiting value(s)-shall be specified.

7.8| The stability and potency of a contained product shall-hot'be adversely affected when exposed to the
proposed sterilization temperature and exposure time(s).

7.9| If the integrity of the product can be affected“by a contaminant(s) remaining on the pfoduct after
sterjlization, the contaminant and the maximum acceptable limit shall be specified.

7.1Q0 A system shall be specified to ensure that the condition of the product and/or its packaging system
pregented for sterilization will not compromise-the effectiveness of the sterilization process. This gystem shall
incliide at least the following elements:

a) |effective cleaning and disinfection (if reprocessing is intended) including re-usable packaging systems,
when used (e.g. rigid sterilization containers);

b) |integrity of the packaging-system before and after exposure to the sterilization process;
c) |environmental controf in areas that could have an impact on the product bioburden;

d) |when process-parameters are determined using a bioburden-based method, an estimdtion of the
bioburden.in'accordance with ISO 11737-1.

8 |Process definition

8.1 The sterilization process, including process parameters and their limits, shall be defined. During the
establishment of this process, physical process parameters shall be measured and used, as appropriate, to
confirm reproducibility.

8.2 The minimum level of sterility assurance, SAL, to be achieved by the sterilization process on and/or
within a product shall be specified.

8.3 The sterilization process shall not expose the product and its packaging system (if used) to process
parameters exceeding the levels identified in 7.6 and also to the contaminant(s) identified in 7.9.
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8.4

If a product is to be sterilized by saturated steam, the level of residual air and non-condensable gas at

the commencement of the holding time shall not prevent the contact of saturated steam on all surfaces of the
product, including the surfaces in cavities, lumens and tubing.

8.5

If biological indicator systems are used as part of the establishment of the sterilization process

according to the method described in 8.11 a) they shall comply with ISO 11138-1 and ISO 11138-3. The
microorganism, population, resistance and method of presentation shall be identified and shall take into
account the nature of the sterilization process to be used and the expected or established bioburden.

The method of presentation may include inoculated product or the placement of inoculated carrier(s) within the

product.
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ogical indicator systems are used as part of the establishment of a saturated steam stefilizz
ording to the method described in 8.11 b), ¢) and/or d), these shall comply with ISO 14138-1
3.

ontained product, the effect of the product and its packaging system on the lethality of the
sm when exposed to the proposed sterilization process shall be known.

pmical indicators are used as part of the establishment of the sterilization process, they
the applicable parts of the ISO 11140 series and shall not adversely ‘affect the medical devic
ntamination and/or transfer before, during or after the defined sterilization process.

CD is to be used to assess the efficiency of the specified sterilization process for processing

ntified in Clause 7, the validity of the PCD, test methodology(ies) and acceptance criteria sha
and documented.

terilization process shall be established from at least.one of the following:

pplied by the medical device manufacturer,..@fd/or packaging material manufacturer and/orn
r manufacturer (see 1ISO 17664);

ty with a product that is already assignedto a product family;

bment of an operating cycle that will-deliver the specified SAL.

BAL attained on and/or withiftthe product during the sterilization process shall
blished by knowledge(ofithe bioburden (see Annexes B and C) or

rmined by an ‘oveérkill' method (see Annex D) or

paramg

8.12 Fora

hed by demonstrating that during the holding time all parts of the product are exposed to prog
ters selected from an official national or regional pharmacopoeia or

tion
and
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shall

b by
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sterilization process established by microbiological methods, the following apply.

bioburden determination shall be performed in accordance with ISO 11737-1;
tests of sterility shall be performed in accordance with ISO 11737-2;

product used in establishing the process shall be representative of that to be produced routinely;

equipment used shall be capable of reproducibly delivering a combination of process parameters with

less lethality than the sterilization process, such that the level of inactivation of microorganisms results in
a population that allows interpolation with regard to the total result.
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8.13 If, after exposure to the sterilization process, treatment of the product and its packaging is required in
order to maintain sterility, this treatment shall be specified.

9 Validation

9.1 General

9.1.1 Each stage of validation shall be carried out in accordance with a documented procedure.

dll De ver
on.

mplies with

The measuring chain for each test instrument used for validation shall have:
— |calibration traceable to a national standard;

— |a valid maintenance certificate (if appropriate);

— |a calibration status verified according to the technical and applicable management requiremerts;

— |verification of calibration carried out at a value(s) used:to control the sterilization process and judge the
results of the test in which the measuring chain is used,

9.1.p The correlation between readings indicatedtand recorded by instruments fitted to the sierilizer and
readlings registered by independent test instruments’having sensors in similar locations shall be vetified.

9.1.p It shall be verified during installation“qualification (1Q), operational qualification (OQ) or performance
qualification (PQ), as applicable, that fault;recognition systems function and comply with their gerformance
spegifications.
9.1.f If an existing sterilizer and-sterilization process is to be used to process a new product, thg IQ and OQ
stages of validation may be omitted, provided that changes are not made to the equipment ol to existing
sterjlizer load(s) that could affect delivery of the existing sterilization process.

9.1.8 The validity of.-the’proposed periodic test(s) shall be verified [see 6.1.1 1) and 10.3].
9.2 Installation-qualification (1Q)

9.2/1 Equipment

It shalibe verified that the equipment and documentation comply with 6.2.1, 6.2.2 and 6.2.3 and that services
comply with 6.2.3.

9.2.2 Installation
It shall be verified that the installation complies with 6.2.3.

9.2.3 Function

It shall be verified that the equipment and operational safety systems detailed in 6.2.1 function in accordance
with their specifications, the operating cycle(s) is in accordance with 6.1.1 a), and that there is no evidence of
leakage from the services or the equipment.
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9.3 Operational qualification (0Q)

9.31

process defined in 8, and shall establish data for each requirement (if applicable) listed in 6.1.

Operational qualification shall demonstrate that installed equipment will deliver the sterilization

9.3.2 The rationale for the number and locations of the temperature sensors used to demonstrate that
requirements are met for temperature distribution in an empty sterilizer chamber (including fixed chamber
parts), and also with a test load (if used), shall be documented.

9.4 Performance qualification (PQ)
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pre-comnditioning is compliant with 6.1.1 d);

the siz¢ and/or mass of the sterilization load comply with 6.1.1 k).

Chegcks shall include and verify that:

formance qualification shall demonstrate that product has been exposed to the spec
process by the equipment to be used for routine sterilization.

jonale shall be documented for the number and locations of temperature sensors use
b that requirements are met in the sterilization load.

entation confirms successful 1Q and OQ;

t sterilization load comprises product that will be routinely processed and that is assigned
family(ies) compatible with the one(s) assigned to the sterilization process or that represents
families presenting the greatest challenge to the sterilization/process;

kaging system is identical to that intended for routine production or reprocessing;

d configuration complies with 6.1.1 j) and is known to be the most difficult to sterilize;

each of the following, studies shallestablish;

hity to the sterilization process identified in Clause 8 and the limiting process values identifig

required in 6.1.3, if@pplicable;

osure profile(s)oh and throughout product located in the position(s) identified in 6.1.1 e), 6.1.
.1 n);

Hing time*and the minimum and maximum temperatures and their locations, measured during
thessterilization load for processes identified in 6.1.2;

fied

i to

to a
the

d in

this

peraiure profmies auring the plateau period or tne sterliiZation processes iaentiiea in 0. 1.2 a).

measured at the reference measuring point;
measured on or within the sterilization load;

determined from the sterilizer chamber pressure;

between measured and calculated temperatures. See, for example, EN 285.

f)
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the response of chemical indicators, when used (see 8.8);

Attention is drawn to national or regional requirements when defining the maximum permissible difference
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g) the response of the PCD, when used;
h) the integrity of the packaging system when used.
9.4.5 If, in addition to the measurement of physical parameters, the sterilization process is to be based on

bioburden, or verified by microbiological methods, biological indicators (see 8.5 or 8.6) shall be positioned in
and/or on the product in locations identified in 9.4.4, and then exposed to one of the following:

a treatment that is reduced relative to that in the sterilization process; the outcome of this treatment is
extrapolated to demonstrate that, on application of the sterilization process, the specified requirements for

minimum microbicidal effectiveness are met;

NOT

9.4.
ster

reprioducibility of the sterilization process.

9.4.

If a

valiglated (see example below), the test may be decumented as unrelated to the performg

ster

EXA

9.5

9.5.
acc
doc

9.5.
con

particular sterilizer {0ad as conforming, and shall document at least the following:

the full extent of the treatment at the lower tolerances of the sterilization process-para
outcome of this treatment is used to confirm a prediction that, on the applicationcof-the
process, the specified requirements for minimum microbicidal effectiveness are met;'or

an “overkill” process.

E See Annexes B, C and D.
b PQ shall include a series of at least three consecutive exposures of the sterilization
lization process, which demonstrate compliance with the sterilization process specificati

7 Non-compliance with the sterilization process specification during PQ shall be reviewed an
failure can be attributed to factors not relevant to_the effectiveness of the sterilization prg
lization process without requiring three further consecutive exposures.

MPLE Power failure, loss of services and failure of external monitoring equipment.

Review and approval of validation

1 Information gathered or produced during 1Q, OQ and PQ shall be reviewed for confo
bptance criteria specified for,each stage of the validation process. The outcome of this revi

Umented and approved (see4.1.2).
P A sterilization process specification, including the process parameters and their toleranc
irmed. This specification shall include the criteria for designating the sterilization process

the productfamily(ies) that can be processed;

thedoad configuration(s);

meters, the
sterilization

load to the
bn and the
i corrected.

cess being
nce of the

mity to the
bw shall be

s, shall be
used for a

i)

£l + £ Ll 4+ HH ' | ol ol HY
UIC OlZT Ul U1T olTTIMAgauulT 1Toau artu/ur 1o 111ido o,
the procedures for any pre-conditioning of product;

a description of the packaging system and methods;

the distribution of medical devices within a package containing multiple medical devices, if applicable;

the periodic tests (see 10.3);
the process challenge device and the product family(ies) for which it is relevant;

the bioburden, if applicable.
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10 Routine monitoring and control

10.1 Routi

ne monitoring and control shall be performed on each operating cycle.

10.2 Evidence of successful maintenance and requalification (if applicable) shall be verified.

10.3 The operational status of the equipment (if applicable) shall be verified by evidence from periodic tests
of factors such as (but not limited to) the following:

air leakage into the sterilizer chamber;

a)

b) quality
checks

c) automas

d) steam

e)

10.4 Deliv

biological indicator systems (see 8.5 or 8.6), if used, and by confirming, that within specified toleran

recorded d4

10.5 Fors

a) sterilization temperature, chamber pressure and theoretical steéam temperature during the plateau per

sterilization process (e.g., a test to verify that the sterilization process remains reproducible).

of saturated steam or heat transfer media admitted to the sterilizer chamber (which may ini¢
for non-condensable gas, conductivity of feed water, contaminant(s), moisture content);

tic control (e.g., a test to verify that the operating cycle continues to function correctly);

benetration;

ery of the sterilization process shall be verified from the results of chemical indicators (see 8.8
ta from routine monitoring match data from validation.

pturated steam processes, the data shall include (if applicable):

n of the plateau period;

mber temperature and the chamber pressure for at least each stage of the operating cycle;
Lilts obtained from a process challengé-device;

atures and/or pressures in a process monitoring system, if used as part of process control.
pntained product processes;-the data shall include (if applicable):

perature(s) measured,in the reference challenge device, if used as part of process control;
mber temperatlre and the chamber pressure profiles for heating, exposure and cooling;

hperature profiles for heating, exposure and cooling in product located in positions identifie]
, if used-as part of process control;

eau period or holding time;

ude

d in

b) duratio
c) thechs
d) theres
e) temper
10.6 Forc
a) the ten
b) the cha
c) the ten
944c
d) the pla
e)
f)  results

of inspection of the sterilization load to confirm dryness and integrity of the packaging system.

10.7 All records shall be retained in accordance with 4.1.2.

20

the value(s) for the process parameter(s) for homogeneity of the heating media in the sterilizer chamber;
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11 Product release from sterilization

11.1 Procedures for the review of records and product release from the sterilization process shall be
specified. The procedure(s) shall define the requirements (see 9.5.2 and 10.3 as appropriate) for designating
a sterilization process as conforming. If a requirement is not met, product shall be designated as non-
conforming and handled in accordance with 4.4.

11.2 A system shall be specified to ensure that processed and non-processed items are clearly differentiated.

12 |Maintaining process effectiveness

12.1 Demonstration of continued effectiveness
12.1.1 Product presented for sterilization shall comply with
a) |the product definition in Clause 7;

b) [the load configuration as defined in 6.1.1 j);

c) |the size and mass criteria defined in 6.1.1 k).

12.1.2 Successful completion of periodic tests, calibrations, miaintenance tasks and requalificatior) carried out
at specified intervals shall be verified.

12.1.3 The quality of the environment in which the product is prepared and/or packaged shall be|periodically
verified.

12.1.4 Requirements for the health, cleanliness and clothing of personnel in the manufactdring and/or
packaging area shall be specified and enfqrced.

12.1.5 If the sterilization process maKes use of a vacuum, an air leakage test shall be carried out|at specified
intefvals.

12.1.6 If the sterilization process relies on the removal of air from the sterilizer chamber in ordef to achieve
rapid and even penetration.of-steam into the sterilizer load, a steam penetration test shall be carried out each
day|before the sterilizer jis‘used.

The| steam penetration-test is carried out using a device having a defined challenge to air removal and steam
pengtration for thé’process. For industrial applications, if the saturated steam process uses consistent, defined
sterjlization loadsknown not to inhibit the penetration of steam, alternative methods may be used based on
spegified physical measurements and a risk assessment of the likelihood of process failure.

12.1.7-" Rroduct shall conform to bioburden requirements, if applicable.

12.2 Recalibration

The accuracy and reliability of each measuring chain used to control, indicate, or record the sterilization
process shall be verified periodically in accordance with 4.3.3.

12.3 Maintenance of equipment

12.3.1 Preventative maintenance shall be planned and performed in accordance with documented
procedures.
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12.3.2 Equipment shall not be used to process product until all specified maintenance tasks have been
satisfactorily completed and recorded.

12.3.3 The maintenance plan, maintenance procedures and maintenance records shall be retained
(see 4.1.2) and reviewed at specified intervals by a designated person. The results of the review shall be
documented.

12.4 Requalification

12.4.1 Requalification of a sterilization process shall be carried out for defined product and specified

equipment, -at-definedintervals_andafter the assessmentof any change (see 12.5) The extenttowhich
requalificatipn is carried out shall be justified.

12.4.2 Requalification procedures shall be specified and records of requalification retained (see 4:1.2).

12.4.3 Requalification data shall be reviewed against specified acceptance criteria in-accordance with
documentedl procedures. Records shall be retained (see 4.1.2) of reviews of requalificatioh data together with
corrections made and corrective action taken.

12.5 Assgssment of change

Any changg shall be assessed for its impact on the effectiveness of the stérilization process. Changes t¢ be
considered [(if applicable) shall include:

a) replacgment of a part which could cause a process parameter to‘change;

b) replacgment of a part which could cause an increase in leakage into the sterilizer chamber;

¢) variatign of homogeneity in the sterilizer chamber;

d) new or|modified software and/or hardware;

e) any change to a process parameter;

f) any chénge to services and the outcome of maintenance on a service;

g) any change of packaging and/or\packaging procedure;

h) any change of load configuration;

i) any change of product materials, source of materials or design.

The outconje of this‘assessment, including the rationale for the decisions reached and the extent of changes
made to thqg sterilization process, product or requalification requirements (if applicable), shall be documentgd.
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NOT

NOT
ISO

A1

AA1

No guidance offered.

A1

A1]21 No guidance offered.

A1]2.2 No guidance offered.
A1]2.3 No guidance offered.
A1[2.4 The effective implementation of defined and documented procedures is necess

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

coni

L1 Inclusions

2 Exclusions

ISO 17665-

Annex A
(informative)

Guidance

1:2006(E)

E1 The guidance given in this annex is not intended as a checklist for assessing compliance with this part of
ISO 17665. ThIS guldance is |ntended to assist in obtaining a uniform understandlng and |mplementatlon of this part of

ods other than those given in the gwdance may be used. However the use of alternatlve methoc
demonstrated to be effective in achieving compliance with this part of ISO 17665.

E2 For ease of reference the numbering in this annex corresponds to that in the normative part g
17665.

Scope

monly considered to be elements of a quality management system. This part of ISO 17665 id

equirements.

s has to be

f this part of

ary for the
cedures are
entifies and

spegifies those elements of .a_quality management system that are essential for the effectivg control of

ster
ISO
with

spegified be subjectto’third party assessment. Attention is drawn to the existence of national g
regulatory requirements for quality management systems in the manufacture of medical devices and for third
par:ry assessment-of such systems.

A1

lization by normative_reference to the quality management system standard for medig

ISO 13485 be implemented, nor does it require that those quality management system elemg

2.5 No guidance offered.

al devices,

13485. This part of ISO 17665 does not require that a complete quality management system complying

nts that are
nd regional

A.2 Normative references

The requirements of documents included as normative references are requirements of this part of ISO 17665
only to the extent that they are cited in a normative part; the citation may be to an entire standard or limited to
specific clauses.

A.3 Terms and definitions

No guidance offered.
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A.4 Quality management system elements

NOTE See also A.1.2.4.

A.4.1 Documentation

Requirements for control of documents and records are specified in 4.2.3 and 4.2.4 of ISO 13485:2003,
respectively.

In ISO 13485:2003, the requirements for documentation relate to the generation and control of documentation

(including specifications and procedures) and records.

A.4.2 Management responsibility

Requirements for responsibility and authority are specified in 5.5 of ISO 13485:2003, and requirements

human resd

In ISO 13485, the requirements for management responsibility relate to management commitment, custg

focus, quali

The develo
parties, eaq
accepting p
definition o

urces are specified in 6.2 of ISO 13485:2003.

y policy, planning, responsibility, authority and communication and management review.

bment, validation and routine control of a sterilization process can involve a number of sepd
h of whom is responsible for certain elements. This part of ISO-47665 requires that the p
articular responsibilities be defined and that this definition of responsibilities be documented.
f authority and responsibility is documented within the quality management system(s) of

for

mer

rate
arty
his
the

identified parties. The party accepting responsibilities for defined .elements is required to assign these
elements fo competent personnel, with competence demonstrated through appropriate training |[and
qualificatior].

A.4.3 Profduct realization

NOTE In ISO 13485, the requirements for product realization relate to the product lifecycle from the determinatipn of
customer requirements, design and development, purchasing, control of production and calibration of monitoring| and
measuring devices.

A.4.31 Requirements for purchasing are specified in 7.4 of 1ISO 13485:2003. In particular, it should be
noted that the requirements in 7.4.3 of ISO 13485:2003 for verification of purchased product apply t¢ all

product ang

services received from outside the organization.

A.4.3.2 Requirements for identification and traceability are specified in 7.5.3 of ISO 13485:2003.

A.4.3.3 Requirements for calibration of monitoring and measuring devices are specified in 7.¢ of
ISO 13485:003.

A.4.4 Measurement;analysis and improvement — Control of nonconforming product
Procedures| for caonirol of non-conforming product and corrective action are specified in 8.3 and 8.5.@ of
ISO 13485:R008, respectively.

In 1ISO 13435, the requirements Tor measurement, analySIS and Improvement relate t0 process monitoring,

control of nonconforming product, analysis of data, and improvement (including corrective and preventive

actions).

A.5 Steri

lizing agent characterization

The purpose of this activity is to characterize the sterilizing agent, demonstrate its microbicidal effectiveness,
assess the effects that exposure to the sterilizing agent have on materials, and identify requirements for safety
of personnel and protection of the environment.

This activity may be undertaken in a test or prototype system; the final equipment specification should be
relatable to the experimental studies undertaken using any such test or prototype system.
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A.6 Process and equipment characterization

The purpose of this activity is to characterize the entire sterilization process and the equipment necessary to
deliver the sterilizing process safely and reproducibly.

A sterilization process is established for a specified product family(ies) and loading configuration(s). This
specification should include the process parameters that define the exposure profile throughout the operating
cycle and the process parameters used to verify reproducibility. The portion of the exposure over which
lethality is established should be identified, and the upper and lower limits of each process parameter that can
affect both this lethality and the performance of the product are defined. The specification for the sterilization
process and the equipment that delivers the process should contain sufficient detail for them to be considered

in the section discussing process definition (see Clause 8) as an option when a new produc{ or loading
configuration is proposed.

A.7 Product definition

Thel purpose of this activity is to define the product to be sterilized, including the”microbiological quality of the
prodluct prior to sterilization (bioburden) and the manner in which the product. is ‘packaged and presented for
sterjlization.

The| combination of materials used to construct and package the product should withstand the process

pargmeters that are typical in moist heat processes. Any restriction§ resulting from the design of
and|the materials used should be defined.

the product

A.8 Process definition

The]
defi

The)
prog
for 1

purpose of this activity is to define a detailed specification for the sterilization process to b¢
ned product without compromising the safety,-quality and performance of that product.

sterilization process may be identified from equipment that has been validated and known
uct assigned to the same product family. It may be identified by the product manufacturer o
he product family assigned to the preduct. In all cases the limits on process parameters and re

b applied to

to process
- developed
strictions on

exppsure identified in product definition.should be observed.

Examples of operating cycles areillustrated in Annex E.

A.9 Validation

The
deli
stag

purpose of validation is to establish that the sterilization process developed in process defin|tion can be
ered effectively and reproducibly to the sterilization load. Validation consists of a number pf identified
es: installation qualification, operational qualification and performance qualification. Confofmity to the
equjpmentg-services and installation specifications is established during installation qualification.| Delivery of
the [prescribed sterilization process is established during operational qualification and the attainment of the
FGQLllired SAL in and/or on product is established during performance qualification.

A.10 Routine monitoring and control
The purpose of routine monitoring and control is to ensure that the validated sterilizing process has been

delivered to the product. This is evidenced from data obtained during the sterilization process and from
periodic tests used to verify that the specified sterilization process can be delivered.

A.11 Product release from sterilization

The purpose of product release from sterilization is to confirm that the product has been successfully exposed
to the specified sterilization process and can be released for use.
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A.12 Maintaining process effectiveness

The purpose of this activity is to identify and implement the periodic checks and tests necessary to predict the
specified sterilization process should continue to be delivered to product during routine processing.

Any change that raises doubt about the lethality that will be delivered to the sterilization load should initiate a
review. The responsible party for each element of validation and routine monitoring is indicated in Table A.1.

Table A.1 — Elements of sterilizing agent characterization and sterilization process development,
validation and routine control

EIemeﬁts

Purpose

Components

Responsible party

Quality systém

To provide a structure to
control all stages of the
sterilization process

Management responsibility,
design control, product
realization, measurement,
analysis and improvement

All parties with respectto the
elements undertaken

Sterilizing agent

To define the sterilizing agent

Sterilizing agent definition,

Developer of the sterilization

it out

equipment, and service
definition, safety and
environment

characterizgtion and its microbicidal microbicidal effectiveness, process

effectiveness material effects
Sterilization To define the overall Sterilization process Sterilizer manufacturer, in
process/eqyipment | sterilization process and the description, equipment collaboration with the developgr
characterizgtion equipment necessary to carry | specification, ancillary of the sterilization process, if

appropriate

Product definition

To define the product to be
sterilized

Product specificatioh;
packaging materials, product
quality prior tossterilization

Manufacturer of product to be
sterilized (and sterilizer
manufacturer, depending on
claims made for sterilizing
equipment)

Sterilization
process definition

To define the sterilization
process in order to achieve
sterility for identified product
whilst maintaining safety and
performance of the product

Development, biological safety,
proeess residuals, product
compatibility, limits on
resterilization

Manufacturer of product to be
sterilized, in collaboration with
sterilizer manufacturer and, if
appropriate, the health care
facility

the

Validation

To demonstrate that the
defined sterilization precess
can be delivered effectively
and reproducibly_tothe
sterilization load

Installation Qualification,
Operational Qualification,
Performance Qualification,
review, and approval of
validation

Organization with responsibilit
for sterilizing the product (eithg
product manufacturer or
reprocessing facility), in
collaboration with the sterilizer
manufacturer, if appropriate;
product manufacturer or
reprocessing facility, in
collaboration with the
organization sterilizing the
product, if appropriate

=

Routine morpitoring
and control

To demonstrate that the
validated sterilization process
has been delivered within

Sterilization load,
configuration, sterilization
process monitoring, record

Product manufacturer or
reprocessing facility

defined tolerances to all
products within a sterilization
load

generation, periodic testing,
record retention

Product release
from sterilization

To review records of routine
control procedures and
determine the disposition of a
particular sterilization load

Record review, indicator
testing (if any), product
disposition, corrective action
(if any)

Product manufacturer or
reprocessing facility

Maintaining To ensure the continued Sterilizer manufacturer, product

sterilization process | acceptability of the validated manufacturer or reprocessing

effectiveness sterilization process facility, together with organization
sterilizing the product, if
appropriate
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Annex B
(informative)

Process definition based on inactivation of the microbial population in

its natural state (bioburden-based method)

B.1 General

Guiglance and discussion on this method are given in the literature such as Halverson and,Zeig
Pflug and Holcomb 1983[44], PDA 1978[42] and Pflug 1999[431.

Thel method requires extensive knowledge of the naturally occurring bioburden. Bigburden of rej

er 19320371

bresentative

prodluction should be determined in accordance with ISO 11737-1. It may be necessary to screen|isolates for
heat resistance.

B.2 Sampling

Prodluct selected for studies on process definition should be representative of routine production.

B.3 Procedure

B.3{1 Product should be exposed to the sterilizing agent in predetermined increment(s) of the[ anticipated
sterjlization process.

B.3]2 The required accuracy and precision of increments should be established, and the deljvery of the
sterjlizing agent should be controlled and-monitored to meet defined limits.

B.3]3 Following exposure to the\sterilizing agent, the product should be subjected individually to tests of
sterlity (see ISO 11737-2).

B.3J4 Knowledge of the_relationship between the proportion of product exhibiting no growth| in tests of
ster|lity and the extent.of exposure to the sterilizing agent should be used to define the sterilization |process.
B.3]5 The leveloftreatment identified should be carried out in triplicate to demonstrate reproducibility.

B.4 Follow up
Thel-ebrtinued—appropriateness—ofthe—sterilization—process—should—be—ceonfirmed—at-defired—intervals using
product representative of routine production.

The method requires on-going monitoring of and control over the bioburden.
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Annex C
(informative)

Process definition based on the inactivation of a reference
microorganism and a knowledge of bioburden on product items to be

steri

lized (combined bioburden/biological indicator based method)

C.1 General

Guidance 4
Halverson §

C.2 Proc
C.21 The

C.22 Adg
resistance {

nd discussion on this method can be found in ISO 14161[10] and also in the literature such as

nd Zeigler 1932[37], Pflug and Holcomb 1983[44], PDS 1978142] and Pflug 1999[43.

edure
location within the product at which sterility is most difficult to achieve should be established.

hallenge to the sterilization process comprising a known number of microorganisms with kn
p the sterilizing agent should be created by either:

pwn

a) placing biological indicators within the product at position(s) or representative of positions wiere
sterilizihg conditions are most difficult to achieve, or

b) inoculating the product with reference microorganisms at position(s) within the product where steriliging
conditipns are most difficult to achieve.

NOTE An inoculated product can be considered to'be a biological indicator. (See 8.5 and ISO 11138-1.)

C.2.3 The challenge should be packaged the)same as routinely produced product and should be inclyded

within the sferilization load in the location where it is most difficult to achieve sterilizing conditions.

C.2.4 The sterilization load should'be-exposed to the sterilizing agent under conditions selected to deliver

less lethality than is delivered during routine sterilization, so that not all reference microorganisms will be

inactivated.

C.25 Thg level of treatmeént identified should be carried out in ftriplicate in order to demonsirate

reproducibility.

C.2.6 The number'6f microorganisms surviving should either be determined by direct enumeration or

estimated by the most probable number technique.

C.2.7 Therate-ofnactvation-ofthereferencericroerganisms-should-be-ealetiated-

C.2.8 From a knowledge of the bioburden (established in accordance with 8.11 a) and the rate of
inactivation of the reference microorganisms, the extent of treatment required to achieve the specified
requirements for sterility should be determined.

28
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Conservative process definition based on inactivation of reference

microorganisms (overkill method)

D.1

D.1

Thig
proq
cha
diffi
deli
trea
emy
micl

D.1
den

D.1
Hal

General
1 This annex describes the process of overkill based on the inactivation of referen¢e, micr
process is widely employed and is often used to sterilize re-usable items. Qualifying a

ess for such products requires an approach different from that used for virginDproduct, b
lenge to the sterilization process is difficult to define and pre-sterilization treatments (such as c
cult to validate and control. A sterilization process in this situation is often conservative and
er a treatment exceeding that required to achieve the specified requirements for sterility. 1
tment, which is often referred to as “overkill’, can be determined either mathematically b
irical microorganism (full cycle approach) or from a reduced level of treatment delivered t
oorganism (partial cycle approach).

2 The overkill method is best suited to sterilization processes where linear inactivation king
onstrated.

3 Guidance and discussion on the overkill method.&te given in, ISO 14161[10] and in literaty
erson and Zeigler 19320371, Pflug and Holcomb 1983[44], PDA 1978421, and Pflug 1999[431.

D.4 Procedure

D.2

D.2

a)

b)

NOT

D.2
ster

1 The location within the product.atwhich sterility is most difficult to achieve should be estab

2 A challenge to the sterilization process should be created by either:

sterilizing conditions are ‘'most difficult to achieve, or

conditions are most difficult to achieve.
E An inoculated product can be considered to be a biological indicator. (See 8.5 or 8.6 and ISO 111

3 The.challenge should be packaged the same as routinely produced product and include
lization load in the location where it is most difficult to achieve sterilizing conditions.

borganisms.
sterilization
ecause the
eaning) are
Hesigned to
[his type of
hsed on an
b a defined

btics can be

re, such as

ished.

placing biological indicators within the product at position(s) or representative of positions where

inoculating the product with reference microorganisms at position(s) within the product wherfe sterilizing

38-1.)

d within the

D.3 Partial cycle approach

D.3.

1 The sterilization load should be exposed to the sterilizing agent under conditions designed

reduced level of treatment.

to deliver a

D.3.2 The extent of treatment needed to inactivate 108 microorganisms on a biological indicator that
complies with ISO 11138-3 should be confirmed.

D.3.3 The level of treatment identified should be carried out in triplicate to demonstrate reproducibility.
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D.3.4

If the inactivation of 108 viable microorganisms is confirmed, determine the extent of treatment for the

sterilization process by extrapolation to a predicted probability of survival of 106 or better, taking into account
the nature of the inactivation kinetics of the sterilizing agent and the number and resistance of the

microorgani

sms on the biological indicator.

D.3.5 The extent of treatment can be defined conservatively as twice that used by the reduced level of

treatment.

D.4 Full cycle approach

D.4.1

D.4.2 Thd
of the popu

account vatliations in microbiological manipulations and changes in D value for the test microorganism, wi

can be caug

Fyio is detefmined from the equation:

Fyio = P124(log Ny— log N) (
where

D,o4 i the D value of the biological indicator at an exposure-temperature of 121 °C;

N, i the pre-exposure viable population of the biological indicator;

N is the post-exposure viable population of the\biological indicator.
D.4.3 Examples of microorganisms that demonstrate high resistance to moist heat and which are suit
for use in this approach are G. stearothermophilus, B. coagulans, C. sporogenes and B atrophaeus.
D.4.4 Vaiations in delivered lethality-that may occur within the sterilizer chamber and the probability

this could result in a positive test piece should be included in the calculation to determine the target F.

D.4.5 The
are no surv
repeats sha
the steriliza

Thi
level of tre

sterilization load should be exposed to the sterilizing agent under conditions designed to dé€liv
ment that will inactivate a biological indicator complying with ISO 11138-3.

nominal population on the biological indicator should exceed by at least 0,5 x log to\the bass
ation, calculated from F,;,'2 and the certified D454 value for the biological indicater_This takes

ed by contact with the product or a contaminating material.

sterilization load shioyld be exposed to the sterilizing agent for the target F5 to confirm that t

uld be done to‘demonstrate reproducibility and to confirm the defined treatment to be delivere
tion process.

2 10
into
hich

D.1)

able

that

nere

ivors. If the results-of the test establish that this level of treatment is acceptable, then two furfther

1 by
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