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National foreword

This Part of BS EN 1174 has been prepared by Technical Committee CH/67 and is the
English language version of EN 1174-1 Sterilization of medical devices Ð Estimation
of the population of micro-organisms on product Ð Part 1: Requirements, published
by the European Committee for Standardization (CEN).

Terms defined in clause 3 are italicized where they appear elsewhere in the text.

Cross-references

Publication referred to Corresponding British Standard

EN ISO 9001 : 1994 BS EN ISO 9001 : 1994 Quality systems. Model for quality
assurance in design, development, production, installation
and servicing

EN 46001 : 1993 BS EN 46001 : 1994 Specification for application of
EN 29001 (BS 5750 : Part 1) to the manufacture of medical
devices

Note that the latest edition (1994) of EN 29004, mentioned in annex A, is numbered
EN ISO 9004-1, the English language version of which is BS EN ISO 9004-1 : 1994.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 204, Sterilization of
medical devices, the secretariat of which is held by
BSI.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by August 1996,
and conflicting national standards shall be withdrawn
at the latest by August 1996.

This European Standard has been prepared under a
mandate given to CEN/CENELEC by the
European Commission and the European Free Trade
Association, and supports essential requirements of
EU Directives.

For relationship with EU Directive(s), see informative
annex ZA, which is an integral part of this standard.

This European Standard consists of a series of
standards. It includes the following parts:

EN 1174 Sterilization of medical
devices Ð Estimation of the population
of micro-organisms on product

Part 1: Requirements

Part 2: Guidance

Part 3: Guide to the methods for
validation of microbiological techniques

This standard has been considered by CEN/TC 204 as
one of a sequence of European Standards concerned
with three common sterilization processes and their
control. These standards are:

EN 550 Sterilization of medical
devices Ð Validation and routine control of
ethylene oxide sterilization

EN 552 Sterilization of medical
devices Ð Validation and routine control of
sterilization by irradiation

EN 554 Sterilization of medical
devices Ð Validation and routine control of
sterilization by moist heat

EN 556 Sterilization of medical
devices Ð Requirements for medical devices
to be labelled `STERILE'

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction
A sterile product item is one which is free of viable
micro-organisms. The European Standards for medical
devices require, when it is necessary to supply a sterile
product item, that adventitious microbiological
contamination of a medical device from all sources is
minimized by all practical means. Even so, product
items produced under standard manufacturing
conditions in accordance with the requirements for
quality systems for medical devices (see EN 46001 or
EN 46002) may, prior to sterilization, have
micro-organisms on them, albeit in low numbers. Such
product items are non-sterile. The purpose of
sterilization processing is to inactivate the
microbiological contaminants and thereby transform
the non-sterile items into sterile ones.

The inactivation of a pure culture of micro-organisms
by physical and/or chemical agents used to sterilize
medical devices often approximates to an exponential
relationship; inevitably this means that there is always
a finite probability that a micro-organism may survive
regardless of the extent of treatment applied. For a
given treatment, the probability of survival is
determined by the number and resistance of
micro-organisms and by the environment in which the
organisms exist during treatment. It follows that the
sterility of any one item in a population of items
subjected to sterilization processing cannot be
guaranteed and the sterility of the processed
population of items is defined in terms of the
probability of the existence of a non-sterile item in that
population.

Requirements for the quality system for the
design/development, production, installation and
servicing of medical devices are given in EN 46001 and
EN 46002 which supplement the EN ISO 9000 series of
European Standards. The EN ISO 9000 series of
standards designates certain processes used in
manufacture as special if the results cannot be fully
verified by subsequent inspection and testing of the
product. Sterilization is an example of a special
process because process efficacy cannot be verified by
inspection and testing of the product. For this reason,
sterilization processes need to be validated before use,
the performance of each process monitored routinely
and the equipment properly maintained.

European Standards specifying procedures for the
validation and routine control of the processes used
for the sterilization of medical devices have been
prepared (see EN 550, EN 552 and EN 554). However, it
is important to be aware that exposure to a properly
validated and accurately controlled sterilization process
is not the only factor associated with the provision of
assurance that the product is sterile and, in this
respect, suitable for its intended use. Indeed for the
effective validation and routine control of a
sterilization process, it is also important to be aware of
the microbiological challenge which is presented to
that process, both in terms of number, identities and
properties of micro-organisms.

The pre-sterilization microbiological contamination is
the sum of contributions from a number of sources:
therefore it is important also to give attention to
factors including the microbiological status of
incoming raw materials and/or components, their
subsequent storage and the control of the environment
in which the product is manufactured, assembled and
packaged.

The term bioburden is commonly used to describe the
population of viable micro-organisms present on a
material or product. It is not possible to determine the
exact bioburden and therefore, in practice, a viable
count is determined using a defined technique.
Validation exercises are performed to relate this viable
count to a bioburden estimate on a material or
product by application of a correction factor.

The knowledge of the bioburden results from the
investigation of microbiological contamination levels.
Bioburden estimations are performed in a number of
separate situations as part of the:

a) validation and revalidation of a sterilization
process for which the extent of exposure to
sterilizing conditions is to be directly related to the
bioburden estimate;

b) validation and revalidation of a sterilization
process for which the extent of exposure to
sterilizing conditions is not to be directly related to
the bioburden estimate, but for which a general
knowledge of bioburden is required;

c) routine control of the manufacturing process for a
sterile product for which sterilization validation was
as stated in a) above;

d) routine control of the manufacturing process for a
sterile product for which sterilization validation was
as stated in b) above.

Bioburden estimations may also be employed as part
of the quality system for the manufacture of medical
devices as an element of:

e) an overall environmental monitoring programme;

f) the assessment of the efficacy of a cleaning
process in removing micro-organisms;

g) the process monitoring for products which are
supplied non-sterile but for which the
microbiological cleanliness is specified;

h) the monitoring of raw materials, components or
packaging.

The estimation of the bioburden of a medical device
generally consists of four distinct stages:

± removal of micro-organisms from the medical
device;

± transfer of these isolated micro-organisms to
culture conditions;

± enumeration of the micro-organisms with
subsequent characteristics;

± application of the correction factor(s) determined
during bioburden recovery studies in order to
calculate the bioburden estimate from the
pre-sterilization count.
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It is not possible to define a single technique to be
used for the removal of micro-organisms in all
situations because of the wide variety of materials for
construction and design of medical devices.
Furthermore, the selection of conditions for
enumeration will be influenced by the types of
contaminant which may be anticipated.

This part of the standard therefore specifies the
general criteria to be applied to the estimation of
bioburden. Parts 2 and 3 of this European Standard
provide guidance on techniques which may be suitable
in particular applications and methods which can be
used for validating the techniques.

1 Scope

1.1 This Part of EN 1174 specifies general criteria to
be applied in the estimation of the population of viable
micro-organisms on a medical device or on a
component, raw material or package. This estimation
consists of both enumeration and characterization of
the population.

NOTE 1. Prior to routine use, a technique for estimating the
population of micro-organisms on product is validated. The level
to which, during characterization, identification is necessary is
dependent on the use to be made of the data generated.

NOTE 2. Parts 2 and 3 of this European Standard will provide
guidance on selection of a technique and outline method(s) which
may be used to validate the technique selected.

NOTE 3. A bibliography of useful standards is given in annex A.

1.2 This Part of EN 1174 is not applicable to the
enumeration or identification of viral contamination.

1.3 This Part of EN 1174 is not applicable to the
microbiological monitoring of the environment in
which medical devices are manufactured (see note 1).

NOTE 1. Standards on environmental monitoring are being
prepared by CEN/TC 243.

NOTE 2. Attention is drawn to the standards for quality systems
(see EN 46001 or EN 46002) which control all stages of
manufacture including the sterilization process. It is not a
requirement of this standard to have a complete quality system
during manufacture but certain elements of such a system are
required and these are normatively referenced at appropriate
places in the text.

2 Normative references
This Part of the European Standard incorporates by
dated or undated reference, provisions from other
publications. These normative references are cited in
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revision of any of these publications
apply to this Part of this European Standard only when
incorporated in it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN ISO 9001 : 1994 Quality systems Ð Model for
quality assurance in design,
development, production,
installation and servicing
(ISO 9001 : 1994)

EN 46001 : 1993 Quality systems Ð Medical
devices Ð Particular
requirements for the application
of EN 29001

3 Definitions
For the purposes of this Part of EN 1174, the following
definitions apply.

3.1 bioburden

Population of viable micro-organisms on a product
and/or a package.

3.2 bioburden estimate

Value established for the number of micro-organisms
comprising the bioburden, by applying to a viable
count or pre-sterilization count a factor compensating
for the recovery efficiency.

3.3 correction factor

Numerical value applied to a viable count or pre-
sterilization count to compensate for incomplete
removal of micro-organisms from product and thus
produce a bioburden estimate.

3.4 culture conditions

Stated combination of conditions, including the growth
medium with the period and temperature of
incubation, used to promote germination, outgrowth
and/or multiplication of micro-organisms.

3.5 medical device

Any instrument, apparatus, appliance, material or other
article, whether used alone or in combination,
including the software necessary for its proper
application, intended by the manufacturer to be used
for human beings for the purpose of

± diagnosis, prevention, monitoring, treatment or
alleviation of disease;

± diagnosis, monitoring, treatment, alleviation of or
compensation for an injury or handicap;

± investigation, replacement or modification of the
anatomy or of a physiological process;

± control of conception;

and which does not achieve its principal intended
action in or on the human body by pharmacological,
immunological or metabolic means, but which may be
assisted in its function by such means [EN 46001 :
1993].
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3.6 pre-sterilization count

Viable count obtained prior to sterilization.

3.7 product

Finished medical device or constituent(s) thereof, such
as raw material, sub-assembly or intermediate device.

3.8 recovery efficiency

Measure of the ability of a specified technique to
remove micro-organisms from product.

3.9 revalidation

Set of documented procedures to confirm an
established validation.

3.10 validation

Documented procedure for obtaining, recording and
interpreting the data required to show that a process
will consistently comply with predetermined
specifications.

NOTE. In the context of estimating the bioburden, the `process' is
the test methodology and the `product' is the test result. The
validation of a technique for bioburden estimation consists of a
series of investigations to determine the effectiveness and
reproducibility of the test method.

3.11 viable count

Number of micro-organisms estimated by growth of
discrete colonies under the stated culture conditions.

NOTE. A discrete colony may not necessarily originate from a
single viable micro-organism.

4 General

4.1 Documentation

4.1.1 Documented procedures and instructions on the
testing techniques to be employed and on the use and
operation of all relevant equipment shall be available.
These procedures and instructions shall be approved
on issue and shall be controlled as specified in 4.5 of
EN ISO 9001 : 1994.

4.1.2 The procedures and instructions required by this
Part of EN 1174 shall be implemented effectively.

4.1.3 Calculations and data transfers shall be subject
to appropriate checks.

NOTE. If calculations are performed by electronic data processing
techniques, the software should be validated prior to use and
records of this validation should be retained.

4.1.4 Records of all original observations, calculations,
derived data and final reports shall be retained as
specified in 4.16 of EN ISO 9001 : 1994. The records
shall include the identity of all personnel involved in
sampling, preparation and testing.

4.2 Personnel

4.2.1 Responsibility for bioburden estimation shall be
assigned to specific personnel as specified in 4.1.2.2
and 4.18 of EN ISO 9001 : 1994.

4.2.2 Training shall be performed in accordance with
documented procedures. Records of the relevant
qualifications, training and experience of technical
personnel shall be maintained.

4.3 Equipment

4.3.1 All items of equipment required for correct
performance of the specified tests and measurements
shall be available.

4.3.2 All equipment requiring planned maintenance
shall be maintained in accordance with documented
procedures. Records of maintenance shall be retained.

4.3.3 An effective system shall be established,
documented and maintained for the calibration of all
equipment with measurement or control functions.
This system shall comply with 4.11 of EN ISO 9001 :
1994.

4.4 Media and materials

Methods shall be established and documented for the
preparation and sterilization of materials used in
bioburden estimation, including appropriate quality
tests.

NOTE. Appropriate quality tests should include growth promotion
tests on batches of media or each batch of medium.

5 Selection of product

5.1 The procedures for selection and procurement of
product for testing shall be established to ensure that
the product is representative of routine production.

5.2 If a specified portion of product is to be used, it
shall be selected to possess micro-organisms
representative of the whole product. If it has been
demonstrated that the micro-organisms are evenly
distributed on product, the portion shall be selected
from a random location. In the absence of such a
demonstration, the portion shall be made up of pieces
of product from a number of random locations.

6 Selection of technique

6.1 For an identified product, factors relevant to the
efficiency of removal of viable micro-organisms from
product shall be considered and recorded if such
removal is part of the technique. Such factors shall
include:

a) ability to remove microbiological contamination;

b) possible type(s) of contaminating micro-organism
and their locations on product;

c) effect(s) of the removal method on the viability of
microbiological contamination;

d) the physical or chemical nature of product to be
tested.



Page 6
EN 1174-1 : 1996

 BSI 1996

6.2 If the physical or chemical nature of product to be
tested (see d) of 6.1) is such that substances can be
released which would adversely affect either the
number or the types of micro-organism detected, then
a system to neutralize, remove or, if this is not
possible, minimize the effect of any such released
substance shall be used. The effectiveness of each
system shall be demonstrated.

NOTE. Subsequent Parts of this European Standard will describe
methods which can be used to assess the release of microbicidal
or microbiostatic substances.

6.3 Culture conditions shall be selected after
consideration of the types of micro-organism expected
to be present. The results of this consideration and the
rationale for the decisions reached shall be
documented.

6.4 The selected technique shall be validated as
specified in clause 7.

7 Validation of technique

7.1 Each procedure for the validation of bioburden
estimations shall be documented.

7.2 The validation procedures shall consist of the
following steps:

a) assessment of the adequacy of the technique used
to remove micro-organisms from the product, if such
removal is part of the technique;

b) assessment of the adequacy of the technique used
to enumerate removed micro-organisms, including
microbiological counting techniques and culture
conditions; and

c) establishment of the recovery efficiency of the
method used in order that the correction factor can
be calculated.

NOTE. Subsequent Parts of this European Standard will describe
methods which can be used in the validation of techniques for
bioburden estimation.

7.3 Any change in a routine method shall be assessed.
This assessment shall include:

a) evaluation of the change;

b) establishment of the recovery efficiency of the
revised method.

8 Revalidation

8.1 The validation data and any subsequent
revalidation data shall be reviewed periodically and
the extent of revalidation determined and
documented. Procedures for the review of validation
and revalidation shall be documented and records of
the revalidation shall be retained.

8.2 A revalidation report shall be documented. The
report shall be signed by the persons designated by the
same functions/organizations that prepared, reviewed
and accepted the original validation report.

9 Use of technique

9.1 Pre-sterilization counts shall be performed in
accordance with documented sampling plan(s) with
defined sampling frequency and sample size.

9.2 If contaminants that are not normally encountered
are isolated during pre-sterilization counts, they shall
be characterized. The potential effect of such
contaminants on the manufacturing process, including
the sterilization process, shall be considered and
documented.

9.3 Acceptable limits for either pre-sterilization
counts or bioburden estimates shall be established on
the basis of previous data and documented. If these
limits are exceeded, corrective action shall be
undertaken as specified in 4.14 of EN ISO 9001 : 1994.
Established limits shall be reviewed formally at defined
intervals and revised if necessary.

9.4 The use of statistical methods to define sample
size, sampling frequency and acceptable limits shall
conform to 4.20 of EN ISO 9001 : 1994.

9.5 If pre-sterilization counts are to be used to
determine the extent of treatment of a sterilization
process (unless a requirement in a standard for the
validation of the particular sterilization process
specifies otherwise), then:

a) a correction factor, based on recovery efficiency
as determined during validation (see 7.2), shall be
applied to the pre-sterilization count to calculate
the bioburden estimate before the extent of
treatment is determined; and

b) the resistance of the micro-organisms comprising
the population present on product shall be
considered in determining the extent of treatment.

NOTE. In applying microbiological data to establishing a sterilizing
dose for sterilization by irradiation (see annex A of EN 552 : 1994),
a pre-sterilization count can be used to select the verification and
sterilizing doses.



Page 7
EN 1174-1 : 1996

 BSI 1996

9.6 If bioburden estimates have been used to
determine the extent of treatment of the sterilization
process:

a) consideration shall be given to the effect on the
assurance of sterility if the acceptable limits are
exceeded; and

b) the characterization of contaminants that are not
normally encountered shall include an estimation of
the resistance of those contaminants to the
sterilization process.

The consequences in b) of the presence on product of
contaminants with high resistance to the sterilization
process on the assurance of sterility shall be
considered.

All these considerations shall be documented and
included in the determination of corrective action. This
corrective action shall be in accordance with 4.14 of
EN ISO 9001 : 1994.

9.7 Changes to product and/or processes shall be
reviewed formally to determine whether they are likely
to result in a change in the bioburden (see also 9.3).
The results of the review shall be documented. If a
potential change in the bioburden is determined,
specific bioburden estimations shall be performed to
evaluate the effects of the change.



Page 8
EN 1174-1 : 1996

 BSI 1996
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Bibliography

EN 550 Sterilization of medical devices Ð Validation and routine control of ethylene oxide sterilization

EN 552 : 1994 Sterilization of medical devices Ð Validation and routine control of sterilization by irradiation

EN 554 Sterilization of medical devices Ð Validation and routine control of sterilization by moist heat

EN 556 Sterilization of medical devices Ð Requirements for medical devices to be labelled `STERILE'

EN 724 Guidance on the application of EN 29001 and EN 46001 and of EN 29002 and EN 46002 for
non-active medical devices

prEN 866-1 Biological systems for testing sterilizers Ð Part 1: General requirements

prEN 1174-2 Medical devices Ð Estimation of the population of micro-organisms on product Ð Part 2:
Guidance

prEN 1174-3 Medical devices Ð Estimation of the population of micro-organisms on product Ð Part 3: Guide
to the methods for validation of microbiological techniques

prEN 1632 Cleanroom technology Ð Biocontamination control

EN ISO 9002 Quality systems Ð Model for quality assurance in production, installation and servicing
(ISO 9002 : 1994)

EN 29004 Quality management and quality system elements Ð Guidelines

EN 45001 General criteria for the operation of testing laboratories

EN 46002 Quality systems Ð Medical devices Ð Particular requirements for the application of EN 29002



Page 9
EN 1174-1 : 1996

 BSI 1996

Annex ZA (informative)

Clauses of this European Standard addressing essential requirements or other
provisions of EU Directives
This European Standard has been prepared under a mandate given to CEN/CENELEC by the European
Commission and the European Free Trade Association and supports essential requirements of EU Directives
90/385/EEC and 93/42/EEC.

WARNING. Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.

The following clauses of this standard as detailed in table ZA.1 are likely to support requirements of the
Directives 90/385/EEC and 93/42/EEC.

Compliance with the clauses of this standard provides one means of conforming with the specific essential
requirements of the Directives concerned and associated EFTA regulations.

Table ZA.1 Correspondence between this European Standard and EU Directives

Clauses/subclauses of this European
Standard

Corresponding essential requirements
of Directive 90/385/EEC

Corresponding essential requirements
of Directive 93/42/EEC

Clauses 4, 5, 6, 7, 8 and 9 I.1 I.1
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the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.


