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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical

committees.

Each member body interested in a subject for which a technical committee has been established has

the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with
Commission

International

ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication als an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is qrawn to the possibility that some of the elements of this International Standard may be the|subject of

patent rights

International
products.

This second

Annex A formps a normative part of this International Standard. Agnexes B and C are for information only.

ISO shall not be held responsible for identifying any or all such patent'rights.

Standard 1SO 11607 was prepared by Technical Committee ISQ/TC 198, Sterilization of Health care

dition cancels and replaces the first edition (ISO 11607:1997), which has been extensively fevised.
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Introduction

Many global medical device manufacturers and sterile packaging producers seek the ability to comply with both
ISO 11607 and EN 868-1, Packaging materials and systems for medical devices which are to be sterilized — Part 1:
General requirements and test method. However, differences remain where unharmonized ISO and EN standards
exist and are referenced in one of the documents.

The goal df this revision is to enable the user to identify the differences that exist between ISO 11607’and EN 868-1.
The specific differences are indicated in notes which describe the differences in general terms’and provide a
reference fo specific clauses of EN 868-1:1997. It is necessary that those wishing to demonstrate corppliance with
EN 868-1 |obtain a copy of that standard and not depend on the information on EN 868-1 contpined in this
Internatiorjal Standard.

The proceps of designing and developing a package for a terminally sterilized medical device is a complicated and
critical en@leavor. The device components and the package system should combine to create a totall product that
performs gfficiently, safely, and effectively in the hands of the user.

The specific nature of the medical device; the intended sterilization method(s); and the intended upe, shelf life,
transport and storage all influence the package design and choice of packaging materials.

Clause 5 pf this International Standard specifies the basic attributes required of materials intendgd for use in
packaging|for terminally sterilized medical devices while considering the wide range of potential matefials, medical
devices, ppackaging designs, and sterilization methods that are*available.

Based upgn the complexities outlined above, determination that a material is appropriate for packaging of terminally
sterilized medical devices should not be made witheutrreference to this International Standard. Europepn standards
providing $pecifications for particular materials are.published as the EN 868 series (see Bibliography).

The basic|requirements described in this International Standard allow either the producer or the mgnufacturer to
conduct alformal qualification to determine if a potential packaging material meets the performance requirements.
Once it hap been determined that a material adequately meets the performance requirements, product $pecifications
may be egtablished by the producer;”manufacturer or a regulatory body. From that point in time| compliance
qualificatign of the material can be\conducted to demonstrate that the material meets these stated spegifications.

The develgppment and validation of packaging operations are crucial to ensure package integrity to the ugers of sterile
medical devices. There.should be a documented process validation programme demonstrating the|efficacy and
reproduciljility of all sterilization and packaging processes. Along with the sterilization process, pome of the
packaging| operations,that can affect package integrity are forming, sealing, capping, or other closure systems,
cutting angl process*handling. Clause 6 provides manufacturers with a framework of activities to validat¢ the process
used to make and-assemble the package.

; —dre critical for
ensuring package integrity and product safety. If no validated final package challenge method is available or
applicable, the barrier properties of materials should be evaluated separately from the effectiveness of forming and
sealing.

Clause 7 is intended to assist in the selection of tests and to provide criteria that can be used to evaluate the
performance of packages for terminally sterilized medical devices.

It is intended that historical data and supporting rationale be acceptable for use in the verification of requirements of
this International Standard.

NOTE EN 868-1 was developed as a means to show compliance with relevant European Directives. If European health care
facilities, e.g. hospitals, do not place medical devices on the market, they are not covered by the European Directives.
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Nevertheless, such health care facilities can fulfil the same requirements as manufacturers but can use alternative means to
demonstrate conformity to EN 868-1.
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INTERNATIONAL STANDARD
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Packaging for terminally sterilized medical devices
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ISO 11140-1:1995, Sterilization of health care products — Chemical indicators — Part 1: General requirements

3 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

3.1

bioburden

population

©1S0 2003 —
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3.2
closure
means used to close a package where no seal is formed

EXAMPLE Repeated folding to construct a tortuous path.

3.3
closure integrity

condition of the closure that ensures that the closure presents a microbial barrier to at least the same extent as the
rest of the packaging

NOTE In EN[B68-1 the definition of this term differs slightly.

3.4
compliancelqualification

documented [evidence that packaging meets the requirements for packaging for terminally.sterilized medigal devices
based on testing for conformity to an agreed material specification

35
development
process of rgfining a prototype design or process to meet established product criteria

3.6
failure

event in which a component of the package does not perform~one or more of its required functions|within the
specified limits under specified conditions

3.7
failure analyfsis

logical, systgmatic examination of an item to (identify and analyse the probability, causes and conseduences of
potential and| real failures

3.8
final packagle

primary containment system in which the product is sterilized (excluding shelf cartons and shipping contdiners) that
protects contents to the intended level over a specific period of time

c.f. primary package 3.18

NOTE 1 Thegintended level may be e.g. a barrier to physical, microbial or chemical challenges.

NOTE 2 In BN-868-

58 2 “pack” is
synonymous with the term

3.9
labelling system

assembly of the package label and any supplied information on usage that is included within or in contact with the
final package

3.10
manufacturer

natural or legal person, individual or organization with the responsibility for packaging and/or sterilizing the medical
device

2 © 1SO 2003 — Al rights reserved
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3.11

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
purposes 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

3.12
microbial[barrier
attribute of the packaging system that prevents the ingress of microorganisms under specified conditiofs

NOTE In BN 868-1 the definition of this term differs slightly.

3.13
package integrity
unimpaire@l physical condition of a final package

3.14
packaging compatibility
attribute of the packaging material and/or system to allow it to achieve the required performance withoyt detrimental
effect on the medical device during transport, storage or use

3.15
packaging material
any materfal used in the fabrication or sealing of'a’packaging system or primary package

3.16
packaging system
one or mofe packaging materials assembled into a single unit intended as part or all of a primary package

3.17
performamce qualification
documented evidence that packaging meets the appropriate requirements for sterile packaging based|on testing of
the particylar packagingdmaterial for compliance with the applicable requirements of this International $tandard

3.18
primary package
sealed or ¢losed packaging system that forms a microbial barrier, enclosing a medical device

3.19

producer

natural or legal person, individual or organization with the responsibility for manufacturing the packaging material
and/or system

3.20
product
combination of both the medical device and/or additional components with the final package

3.21

gualification
documented evidence that all specified design and performance requirements are met

© 1SO 2003 — All rights reserved 3
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3.22
revalidation
documented

3.23
seal

procedure to reconfirm an established validation

result of joining of packaging layers

NOTE A seal

may be created, e.g., by use of adhesives or thermal fusion.

3.24
seal integrit

y

condition of the seal that ensures that it presents a microbial barrier to at least the same extentcas-the

packaging

NOTE InEN

3.25
seal strengt
mechanical {

3.26
sterile
free from via

NOTE For th
3.27
sterile fluid-

system of pr
intended for

3.28
sterilization

B868-1 the definition of this term differs slightly.

5
trength of the seal

ble microorganisms

b purposes of EN 868-1, the term “sterile” is defined in'EN 556.

path packaging
btective port covers and/or packaging.designed to ensure sterility of the portion of the med
contact with fluids

compatibility

attributes of the packaging materiakanhd/or system that allow it to both withstand the sterilization process

the required

3.29
terminally s
term for med

3.30

conditions for sterilization within the final package

erilized
cal devices that are sterilized after being completely sealed or enclosed in at least the prima

rest of the

cal device

and attain

y package

user

natural or legal person, individual or organization having the responsibility for making use of the product

3.31
validation

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

NOTE Validation is considered to be a total process that includes written protocol, evidence that the equipment as installed
meets design criteria and specifications (equipment qualification), use of calibrated instruments to collect data, and evidence that
the equipment can deliver the process within specified tolerances under established operating conditions and is reproducible as

demonstrated

by replicate runs and process challenges (process performance qualification).
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4 General requirements

4.1 Quality systems

The activities described within this International Standard shall be carried out within a formal quality system.

NOTE 1

quality system to fulfil the requirements of this International Standard.

NOTE2 H

ealth care facilities may use the quality system appropriate for their country or region.

ISO 9001 gives requirements for suitable quality systems. It is not necessary to obtain third party certification of the

4.2 Samn

The samf
agreemen
ISO 2859-
document

4.3 Test

43.1 Al
the selecti

4.3.2 For
of these td
and docurn

Unless oth
ISO 187 al

NOTE1l F

NOTE2 T
they exclud

4.4 Res

441 Its
with this In

4.4.2 Thg

pling

ling plans used for selection and testing of packaging materials and/or system. shall b
between the producer and manufacturer, e.g. acceptance quality limit (AQL) in acc

pd.

methods

est methods used to show compliance with this InternationalStahdard shall be validated. The
bn of test methods, the variables to be determined and the\acceptance criteria shall be docu

some of the requirements, internationally accepted.standardized test methods may be availz
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erwise specified in the test methods for materials, test samples should be conditioned in acg
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br compliance with EN 868-1, the above.becomes a requirement (EN 868-1:1997, 5.2).

he test methods listed in annexes 'B'and C of this International Standard do not eliminate the need for v3
P other validated test methods.
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ternationakStandard.
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4.4.3 The responsibility for conducting performance qualification tests shall rest with the manufacturer.

4.5 Doc

umentation

All procedures, and the results obtained used to demonstrate compliance with the requirements of this International
Standard, shall be fully documented and retained securely in accordance with a formal quality system or for a
specified period of time, considering factors such as expiry date of the packaging material and/or system, and
traceability.

NOTE When compliance with EN 868-1 also is desired, additional documentation is required. (EN 868-1:1997, clause 6).
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5 Packag

ing materials

5.1 General requirements

5.1.1 The intention of packaging for terminally sterilized medical devices is to maintain the sterility of the product
with respect to its intended use, shelf life, transport and storage conditions. The conditions under which the
packaging material and/or system is produced, stored, transported and handled shall be established, controlled and

documented,

if applicable, in order to ensure that

the conditions are compatible with the use for which the packaging material and/or system is designed,

the perfo

'mance characteristics of the packaging material and/or system are maintained.

As a minimuin, the following shall be considered for all packaging materials and/or systems:

temperat
pressure

humidity

Lre range;
range;

range;

maximun rate of change of the above, where necessary;

— exposurg to sunlight or UV light;

— cleanlineps;

— bioburden.

NOTE The bipburden of the packaging material and/or system should be considered when determining the sterilizagon process
parameters.

5.1.2 Raw materials used for the manufacture of packaging materials may be virgin or reclaimed material$, provided
that the sourge, history and traceability of all raw materials, especially recycled materials, is known and cgntrolled to
ensure that the finished product will consistently'meet the requirements of this International Standard.

NOTE With gurrent commercial technologies;.it*is unlikely that reclaimed material other than manufacturing waste will be
sufficiently corjtrolled to allow its safe use forimedical device packaging.

5.1.3 The gackaging design and\processing requirements shall be reviewed and applied against the material
chosen. Thig should include effeets of the sterilization process. Clauses 6 and 7 provide relevant pgrformance
criteria.

5.1.4 The fpllowing matéerial properties shall be evaluated with appropriate test methods agreed ugon by the
producer and manufacturer:

a) microbiall barrier;

b) toxicologicatattributes;

¢) physical and chemical properties;

d) compatibility with respect to sterilization processes with which the material is intended to be used;

e) compatibility with respect to forming and sealing processes (see clause 6);

f) any shelf-life limitations for pre-sterilization and post-sterilization storage of the packaging material.

5.1.5 Listed in 5.1.6 through 5.1.9 are some essential performance requirements that shall be considered for
packaging for terminally sterilized medical devices. This list is not intended to be all-inclusive. The manufacturer shall
decide the material characteristics that are necessary for each particular application. Materials which have
characteristics not listed in clause 5 can be evaluated using the performance criteria given in clauses 6 and 7.

© ISO 2003 - All rights reserved
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5.1.6 General packaging materials, e.g. wrapping materials, paper, plastic film or nonwoven high density
polyethylene (HDPE), shall meet the following general performance requirements.

a) Materials shall be non-leaching and odourless to such an extent that neither performance nor safety is impaired
and the medical devices with which they are in contact are not adversely affected.

b) Materials shall be free of holes, cracks, tears, creases or localized thickening and/or thinning sufficient to impair
functioning.

c) Basis weight shall be consistent with the producer's stated value.

d) Materials shall exhibit an acceptable level of cleanliness.

e) Specific_ or minimum physical properties, such as tensile strength, thickness variation, tear resistance, air

perme
or ster|

f) Specif
requirg

g) Packa
health

NOTE
to caus

h) If nece
intend

NOTE

5.1.7 In 4
below.

a) Coatin
the se

b) Coatin

c) Materi

5.1.8 For|

a) Comp
transfq

b) In add
(e.g.p
1) Pa
2) Pr
3) Pa

ance and burst strength, shall be established to meet the requirements of the medical devid
lization process or final package.

ments of the medical device, packaging or sterilization process.

jing materials and/or systems shall not release material known to be toxic in,sufficient quant
hazard either before, during or after sterilization under the conditions of use.

Evidence that the packaging material and/or systems does not contain material known to be toxic in suf
e a health hazard should be sufficient to meet this requirement.

ssary, the biocompatibility of the packaging materials and/or systéms shall be assessed with
bd use of the medical device.

For selection of test methods for biocompatibility, see ISO 109931 for guidance.

i ddition to the requirements given in 5.1.6, adhesive-coated materials shall meet the requir

g patterns shall be continuous without skips-or-breaks in the pattern sufficient to cause a di
.

g mass shall be consistent with the producer's stated value.

Als shall demonstrate a minimum _specified seal strength.

med packages shall meet theyadditional requirements listed below.

bnents, e.g. materials, .adhesive coatings, ink or chemical indicators, shall not react with,
r to or adversely affect.the product before, during or after sterilization.

ition to meeting_the ‘materials requirements given in 5.1.6 and, if appropriate, 5.1.7, forme

ckages shall’meet producer's and manufacturer's specifications for seal width, burst and/or s
bcess indicators printed on packages shall comply with ISO 11140-1.

ckages that have peel-open characteristics shall have a peel that is continuous and homoger

aper bags, heat-sealable pouches and reels) shall comply with the requirements listed below.

e, packaging

¢ chemical properties, such as pH value, chloride and sulfate contents, shall be established to meet the

ty to cause a

ficient quantity

regard to the

pments listed

scontinuity in

contaminate,

d packaging

eal strength.

eous without

de

amination or tearing of the material that can affect aseptic presentation

NOTE Paper bags and heat-sealable pouches and reels have construction and package design requirements as well as
performance requirements.

5.1.9 In addition to the general materials requirements given in 5.1.6 and, if appropriate, 5.1.7, reusable containers

shall meet

the requirements given below.

a) Each container shall be fitted with a tamper-evident system to provide a clear indication when the closure
integrity has been compromised.

b) The sterilant port shall provide a barrier to microorganisms during removal from the sterilizer, transport and
storage (see 5.1.4).

c) Gaskets/seals shall provide a barrier to microorganisms as specified in 5.2.4.
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d) The container shall be constructed to facilitate visual inspection of all essential parts. The producer shall specify
the acceptance criteria to be used on visual inspection prior to each reuse.

e) The producer shall specify the service, cleaning procedures and the manner of inspection, maintenance and
replacement of components.

5.2 Validation requirements

5.2.1 Packaging materials and systems shall meet the following requirements for sterilization process compatibility.

5.2.1.1 Megnssiatte provided 1o ensure that aft packaging uSed M Toutine production 15 within) the limits
determined tp be suitable for the sterilization process.

5.2.1.2 In dpecific cases where multiple sterilization cycles are required, the performancé of the [packaging
materials shall be evaluated to ensure that the material performance remains within specified-limits. This ghall be the
responsibility of the manufacturer.

5.2.1.3 Deté¢rmination of suitability for the intended purpose shall include consideration of material variptions that
will occur dufing normal routine supply.

Where the product is enclosed by multiple wrappings, different limits on materjal properties may be set fof inner and
outer layers ¢f packaging.

Determination of suitability may be carried out concurrently with validation of the sterilization process(es) to be used.

Testing of miaterials should assess the effect that the randein variation of essential attributes can hgve on the
performance|of the material (e.g. thickness and/or pore size(of porous materials).

5.2.1.4 Regparding the sterilization process specified, itshall be demonstrated and documented that the [packaging
material andfor system is suitable for use in the sterilization process for which it is intended by the prodilicer of the
packaging miaterial and/or system (e.g. for ethylene oxide sterilization, this would include permeability tE ethylene
oxide gas, water vapour and air). This shall include a demonstration that packaging materials and/or systems have,
when necessary, sufficient permeance to:air and the sterilant in order to permit the attainment of the required
conditions fof sterilization and to permit temoval of sterilant after sterilization when assembled into a spegified form
for loading into the sterilizer. In addition,/ the physical properties of the material shall not be adversely affected over
time by the sterilization process.

NOTE If compliance with EN/868<1 is desired, sterilization compatibility should be determined using a sterilizey designed,
constructed apd operated indaccordance with the requirements of the relevant European Standard (EN 285, EN 5%0, EN 552,
EN 554, EN 1422). Efforts are'under way to harmonize these European Standards with International Standards.

5.2.1.5 Wh¢n a stetilization process is not specified or when the packaging material and/or system is ndt specified
as intended fos-the'sterilization process to be used, the suitability of the packaging material and/or system for the
sterilization i ' lidati i ickage in the gterilization
process.

5.2.2 The following requirements shall be met regarding compatibility with the product to be packaged.

a) The suitability of the packaging material and/or system for use with the particular medical device shall be
determined by the manufacturer. This shall include limiting values for physical characteristics of both the medical
device as well as the stresses that will be imposed during sterilization and subsequent transport and storage.

b) Factors to be considered shall include
1) the mass and configuration of the medical device to be packed,

2) the presence of sharp edges or protrusions,

8 © 1SO 2003 — Al rights reserved
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d)

5.2.3 The following requirements shall be met regarding compatibility with the labelling system.

The labelling system shall

a)

b)

c)

3)
4)

ISO 11607:2003(E)

the need for physical and other protection,

the sensitivity of the medical device to particular risks, e.g. radiation, moisture, mechanical shock, static
discharge.

NOTE Documented historical evidence can be used for packaging materials and/or systems that have previously been
used satisfactorily.

The manufacturer shall be responsible for ensuring that the packaging materials in combination with the specified
sterilization and packaging processes do not adversely affect the safety and efficacy of the medical device.

The suitability of the packaging for use in protecting the particular medical device shall be determined by the

manufaetarer

not adyersely affect the compatibility of the packaging material and/or system with the sterilization process to be

used;

not be|rendered illegible by the sterilization process to be used;

not bg printed or written in ink of a type which can be transferred~to-the medical device nor react with the
packaging material and/or system to impair the utility of the packaging material and/or system nor change colour

to an gxtent which renders the label illegible.

For labels| fixed to the surface of the packaging material and/or system, the attachment system shall withstand

exposure {o the sterilization process and the manufacturer's defined storage and transport conditions.

NOTE LaRels can take a number of forms, including labelling-printed or written directly on the packaging material aind/or system,
or labels cgnsisting of another layer of material attached:to’ the surface of the packaging material and/or system by adhesion,

fusion or other means.

5.2.4 The following requirements shall be met regarding microbial barrier properties.

The micropial barrier properties of patkaging materials are critical for assuring package integrity and pfoduct safety.
The methgds used for evaluation of.the microbial barrier properties are divided into two categories: those that are

appropriate for impermeable materials and methods appropriate for porous materials.

a)

b)

The impermeability of-a”material shall be determined in accordance with annex A. Demonstrgting that the

materipl is impermeaple’shall satisfy the microbial barrier requirement.

The following requirements shall be met regarding porous materials.

1)

2)

3)

Porous miaterials shall provide an adequate microbial barrier to microorganisms in order to pfovide sterile
package integrity and product safety.

NOTE There is no universally applicable method of demonstrating microbial barrier properties. Evaluation of the
microbial barrier properties of porous materials is typically conducted by challenging samples with an aerosol of bacterial
spores or particulates under a set of test conditions which specify the flowrate through the material, microbial challenge
to the sample, and duration of the test. The microbial barrier properties of the material under these specified test
conditions are determined by comparing the extent of bacterial or particulate penetration through the material with the
original challenge. These methods provide a relative ranking of materials and do not predict performance under
conditions other than the specified test conditions.

The producer of the material shall determine if the microbial barrier properties are adequate for the intended
use as sterile packaging.

The manufacturer shall determine if the microbial barrier properties of a given material meet the criteria
required for a specific package design.
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c) The following requirements shall be met regarding microbial barrier test methods.

The microbial challenge method used to determine the microbial barrier properties shall first be validated by
establishing a protocol, demonstrating acceptable repeatability of the method and demonstrating the ability to
differentiate among packaging materials, examples of which are described in national Pharmacopoeias and national

standards.

NOTE 1 Test methods for determining microbial barrier properties are available and in the course of preparation, but none has
been accepted as a standardized international procedure at the time of publication of this International Standard.

NOTE 2 Ifa\

alidated phycir\nl test methaod is found to carrelate with a validated mirrnhinlngirnl r‘hnllnngp method th

e data from

the physical te

NOTE 3 AsV
they will be co

NOTE 4 The
EN 868-1:199

5.3 Storag

5.3.1 The p
performance
specified cor

5.3.2 As pa|
characteristig

a) demonst

b) ensuring
by the pr

St method are considered acceptable for determining the microbial barrier properties.

plidated microbial challenge methods for materials and final packages (e.g. reusable containgrs) becomn
hsidered for inclusion in future editions of this International Standard.

e are differences in the approach taken by ISO 11607 and EN 868-1 regarding microbial barrier t
/, 4.6.

e and transport

ackaging material and/or system shall be wrapped to provide‘the protection necessary to m
characteristics of the packaging material and/or system during storage and transport
ditions, if applicable.

ckaging materials can deteriorate during storage; the manufacturer shall ensure that the pe
s of the packaging material remain within specified limits (see 5.1 and 5.2) by either:

ating retention of these characteristicssunder the manufacturer's defined storage conditions;

that storage conditions remain within specified limits. These limits and conditions shall be @
bducer.

5.4 Desigp considerations

5.4.1 The p
under the int

5.4.2 Once
consideratior]

ackaging material~and/or system shall be designed to minimize the safety hazard to user
ended specifigd use.

the appropriate packaging materials have been selected, the design of the final package sh
of at\least the following:

a) the comp

e available,

psting. See

pintain the
under the

rformance

or

etermined

or patient

all include

ng has no

atthiling Af tha nacleanina matarial and/nr ovctam with tha mads
Y- RePatia gigHateHaraRere Sy Ster-whntne+he

adverse effect on the medical device and vice versa (see 5.2.2)];

b)
c)
d)

e)

the compatibility of the packaging material and/or system with the sterilization process (see 5.2.1);
the compatibility of the packaging material and/or system with the labelling system (see 5.2.3);

the physical, chemical and microbial protection provided by the packaging material and/or system;

e.g. aseptic opening.

NOTE The requirements for the evaluation of the performance of the package design are included in clause 7.

10

the compatibility of the packaging material and/or system with the user's requirements at the point of use,
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6 Package forming and sealing

6.1 Equipment qualification

Before starting final process development, it shall be demonstrated that the process equipment and ancillary
systems are capable of consistently operating within established design and operating limits and tolerances,
including the following:

a) the ability to monitor key parameters;

ts, sensors,

b) writte
display

c) docum

d) written

e) softwafe validation, if applicable; and

f) docuni

6.2 Prod

6.2.1 The
lower pro
requireme
the intend

6.2.2 The

a) ltis thI responsibility of the manufacturer to ensure that all incoming packaging materials for formin

meet
have b

b) Lot-to-

package produced. These variations shall be considered by the manufacturer during process devel

6.2.3 The
a) Them
b) Essen

1) ten

calibration _cnacificatione and cohadulac vanth oartifind calihration Af all ralavant inctrima
Sarorattor—Sp Heatroto—ata—> e o—tH— e rea—catorat o —o—ah—rerevYyart— ot or e

s, controllers, etc.;
ented inspection of forming/sealing or other closure systems, fixtures (tooling);

preventive maintenance schedules and cleaning procedures;

ented operator training.

ess development

manufacturer shall conduct a process assessment to,establish appropriate and necessa
tessing limits. The assumption is made that materials have been selected in accordal
nts of clause 5 and the package design qualified inydccordance with clause 7 to include com
bd sterilization process.

following material compatibility requirements apply.

redetermined requirements or specifications, including those of clause 5, and to select pr
een assessed for their capability to-produce materials which consistently meet design requir

y upper and
hce with the
patibility with

j and sealing
pbducers who
Pments.

ot variations will still exist/in“received lots of accepted materials that can influence the quality of the

following process design requirements apply.
pterial characteristics shall be evaluated to determine those which have an effect on the final
ial processing parameters shall be evaluated. These may include, but are not limited to,

nperature,

ppment.

package.

2) pré

pssure/vacuum, including rate of change,

3) dwell time (line speed),

4) energy levels/frequency (radio frequency/ultrasonic),

5) tor

que limits for lid/cap closure systems.

c) The selected essential parameters shall produce a process that is capable of yielding final packages that meet
predetermined design specifications.

It is recommended that a package failure analysis be conducted to establish process conditions that result in
unacceptable packages. This analysis ensures that the upper and lower process limits are sufficiently removed from
marginal and failure conditions.

© ISO 2003 - All rights reserved
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6.2.4 The following process verification requirements apply.

a) Process verification shall be performed to challenge the process limits.

b) Packages shall be produced at both the upper and lower parameter limits and shall exhibit the properties that the
manufacturer has defined for the final package (see clause 7). The following quality properties shall be
considered.

1) For forming/assembling:

— package completely formed/assembled;

— product fits appropriately into package;

— €

2) Fors

—

q

— P

— naterial delamination or separation;

O

3) Foro
— C

— P

— nmaterial delamination or separation.

¢) Physical
process |

6.3 Proce

6.3.1 Thep
and shall de

NOTE The rg

6.3.2 Docur
established 4

a) machine

b) sealing a
and toler.

c) valid test

5sential dimensions met.
paling:
tal continuous seal width;

Linctures or tears;

hannels or open seals.
ther closure systems:
bntinuous closure;

Linctures or tears;

package performance testing (see 7.5) shall be performed with packages made at the upper
mits or those made at worst-case conditions.

Es performance qualification

ocess performance qualification shall include multiple production runs at specified operating
honstrate the effectiveness and.reproducibility of the process.

sults of the process development provide the supporting documentation for the process performance g

hented procedures and-specifications for process control elements of packaging operatior
nd incorporated into.the process performance qualification. For machine systems these shal

set-up procedures,

hd forming-process parameters such as temperature, pressure, torque, and dwell time, includ
hnces,

methods for package quality attributes such as seal width, continuity and integrity,

and lower

conditions

ualification.

s shall be
| include

ing setting

d) process startup procedures:.

6.3.3 Documented protocols shall specify an adequate number of test samples and replicate process runs to
demonstrate reproducibility and variability within and between different runs. Essential process variables shall be
monitored and recorded.

6.4 Process control

6.4.1 Either during or after the process validation, the manufacturer shall establish procedures to ensure that the
packaging process will be under control during routine operation.

6.4.2 The manufacturer shall demonstrate adequate methods of process control and documentation.

12
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6.4.3 Packaging and sealing process documents, including selection of packaging materials, shall be covered by a
procedure for documenting, verifying and authorizing change.

6.5 Process certification and revalidation

6.5.1 Process certification is a documented review and approval process carried out as a final step in the validation
program. Supporting documentation shall be available in a technical summary. It may include

a) asummary of the development and/or qualification work that has been done;

b) quantitative, qualitative and/or statistically significant results;

c) refereficesto the Tocation of background technical data,
d) discuspkion of major problems and corrective action taken to solve them.
6.5.2 Prgcesses shall be revalidated if changes are made to the equipment, product,~packaging|materials or

packaging| process which compromise the original validation and affect the sterility, safety or efficacy of sterile
medical dgvices.

7 Final|(product) package

7.1 Tesfselection and sampling
7.1.1 Theg sampling plans used for selecting the test units shall be*chosen by the medical device manufacturer
based upgn that manufacturer's requirements (e.g. AQL, SPCG). For each method chosen, a ratiopale shall be
documentgd.

7.1.2 Eagh test selection cannot be considered as a stand-alone procedure for final package acceptarjce. The tests
shall be cgnsidered in their entirety to ensure a validated package system.

NOTE Additional tests may be required for specific medical devices (e.g. antistatic properties for electronic compgnents).

7.1.3 WhEn test packages are not assembled on validated manufacturing lines, the packages shall Ipe built using
systems ahd processes that simulate anticipated manufacturing conditions as closely as possible.

7.2 Visyal testing for sterile-package integrity

7.2.1 Geperal requirements for visual evaluation of package integrity

7.2.1.1 Ahy visual evaluation shall be performed by an inspector with normal visual acuity (corrected ff necessary)
under spegified conditions of distance, illumination, illumination source, time and magnification (if requifed).

7.2.1.2 Al assessed defects shall be assigned categories that define actions to be taken by the manufpcturer in the
event that [sueh defects are detected during normal production runs.

7.2.2 Inspection method

7.2.2.1 The external surface of the final package shall be inspected for defects such as

a) irregularities in or on the sterile barrier materials, such as tears, cracks, holes or fractures,
b) presence of foreign material,

¢) dimensional accuracy,

d) seal integrity (open or incomplete seals),

e) presence of humidity, moisture or staining.
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7.2.2.2 Ope
a)
b)
c)
d)

ned package samples shall be inspected for defects such as

foreign material, particularly on the device components,

seal attributes (irregular, non-homogeneous or non-continuous seals),

the presence of unacceptable humidity, moisture or staining.

7.3 Seal/closure evaluation

any irregularities on the inside surfaces of the sterile barrier material, including tears, cracks, holes and fractures,

7.3.1 The
to 7.3.5.

7.3.2 Rega
using physic
package inte

7.3.3 The fd

7.3.3.1 The
variables and

NOTE When
values.

7.3.3.2 Ind
material and

roperties of the closure or seal or the package sample shall be evaluated In accordance

ding seal integrity, it shall be sufficient to demonstrate that the seal is impermeable ‘and con
bl tests. This, together with microbial barrier property testing of materials (5.14), establis

Ority.
llowing requirements regarding seal strength apply.

seal strength shall be determined at the upper and lower limits (of defined critical sealin
shall be demonstrated to be suitable for the intended purpose,

evaluating whether the package sealing process is under controly.it'is helpful to look for variations in s

whether or not the seal is intended to be peeled apart during aseptic removal of the product,

with 7.3.2

tinuous by
hes sterile

g process

bal strength

btermining the required limits for the seal strength;,:€onsideration shall be given to the strempgth of the

Various metlods can be used to determine seal strength, e.g. tensile strength testing and burst/creepp pressure

testing. Exan

hples of such methods include the followirg:

a) Tensile spal strength test (ASTM F-88, ASTM\D-903 or equivalent)
This test|method measures the strength of the package seal by tensile testing a portion of that seal. |t does not
measure|seam continuity or any other.Seal properties beyond the force required to tear (peel) apaft the seal
between ffwo materials.

b) Burst/creep pressure test (ASTMF-1140 or equivalent)
A final pgckage pressure test\wsed to evaluate overall minimum seal strength of the package by pressyrizing the
entire pagkage to a point of failure (burst) or to a known critical value for a period of time (creep).

NOTE Therel|is no generalicorrelation between tensile strength and burst/creep testing. They are separate tests and the results

obtained have

7.3.4 The fd

entirely_diffefent implications regarding package/seal strength.

llowing requirements regarding closure integrity apply.

7.34.1

If a package is not closed by sealing (such as, but not limited to, sterilization wraps, packaging for sterile

fluid path products and reusable containers), the closure system shall be demonstrated to provide acceptable
microbial barrier properties.

7.3.4.2 For any performance requirement for the closure given in this International Standard, it shall be sufficient for
the user to demonstrate that the closure is formed in strict accordance with the manufacturer's operating instructions.

7.3.5 The following requirements regarding peelable seals apply.
The seal shall be demonstrated to be uniform and, upon peeling, it shall be demonstrated that fibre shedding and

splitting or tearing of the package material are within limits specified by the manufacturer to ensure that the utility of
the medical device is not impaired.
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7.4 Physical testing for sterile package integrity
7.4.1 The following package integrity testing requirements apply.

7.4.1.1 The manufacturer shall demonstrate the integrity of the sterile package by testing the package. This can be
accomplished by physical tests.

NOTE When evaluating package integrity, it is assumed that the package design has met the requirements of 7.5, which
documents the package's ability to protect the contents from damage and maintain sterile package integrity.

7.4.1.2 Specific methods and test values shall be determined by the manufacturer to take into consideration the

specific package materials, design and medical device

7.4.1.3 Epch test method shall have rationale statements, detailed test plans, step-by-step procedufes and good

data collegtion.

Some examples of such physical test methods are described below.

a) Interndl pressure test: increase the internal pressure of the sterile package while ‘it.is submerged|in water and
note apy escaping air bubbles.

b) Dye pénetration test: fill the package with a liquid containing a penetrating dye and observe any paths in the seal
area of holes in the packaging material.

c) Gas s¢nsing test: pressurize the sterile package with a traceable gas and use appropriate gas serfsors or other
measyring equipment to detect holes in the materials or open pathsdn the seals.

d) Vacuum leak test: immerse sealed packages in a test solution and apply vacuum. When the vacuum is released,
the difference in pressure will force the test solution through &ny openings in the package.

7.4.2 The following sterilization compatibility testing requiréments apply.

7.4.2.1 F|nal packages shall be tested for compatibility with the sterilization process. This should |include both

demonstrdtion of attainment of sterilizing conditions-within the package, and the integrity and performance of the

package affter the sterilization process.

7.4.2.2 1In
and/or cor

NOTE Reprocessed packages may require further validation of residual sterilant levels. Reprocessed packages m|

instances where more than one' sterilization run is allowed due to, for example, out-of-speg
fection of packaging defects, the'manufacturer shall ensure that the final package remains su

ification runs
table for use.

By also require

enhanced Ipvels of inspection for ahy)detrimental effect of the medical device or sterilization process on the package, seal or
closure.

7.4.3 The following proeedures for maintenance of package integrity requirements apply.

7.4.3.1 The abilityfithe final package to maintain its integrity over time can be evaluated using the safne functional
tests that pire useéd-to test the packaging material's microbial barrier properties (5.1.4), seal/closure irftegrity (7.3.2
and 7.3.4)|and whole-package integrity (7.4.1).

NOTE Thetossof fimatpackage integrity 1S usuatly Tegarded as event-retated rather tham time-retated:
7.4.3.2 The manufacturer shall demonstrate that, under the rigours of distribution, storage, handling and ageing, the
integrity of the final package is maintained at least for the claimed shelf-life of the medical device under storage
conditions specified by the manufacturer, as long as the package is undamaged or unopened.

7.4.3.3 Microbial barrier properties of the package shall be evaluated after exposure to the environmental stresses
expected for a finished package.

This shall include demonstration of attainment of sterilizing conditions within the package and the integrity of the
package after the sterilization process.

The environmental stresses should include consideration of forming the package, sterilization, handling and storage.
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NOTE Whole-package microbial barrier testing is often impracticable. Equivalent evidence may be obtained by a combination of
data from testing component materials, seals, etc., of the package.

7.4.3.4 For medical devices with a defined shelf-life, the manufacturer shall have documented evidence that the
performance of the packaging is not adversely affected by storage under specified conditions for a period not less
than the shelf-life of the medical device.

This shall be demonstrated by real-time ageing tests. Accelerated ageing tests may be undertaken in addition to real
time ageing tests by storage under conditions of increased severity. If accelerated ageing tests are performed, a
documented rationale for the accelerated ageing conditions and test duration chosen shall be established.
Accelerated ageing may be regarded as sufficient evidence for claimed shelf-life on the introduction of new products.
This does nofpreciude the requirement to perform real-time ageimng ests.

These ageing tests may be carried out on final packages, with or without including the medical deyice; it|should be
noted that the presence of a medical device could stress the package and cause changes in pefformanced.

7.4.3.5 It sHall be demonstrated that all the material properties given in 5.1 remain within the validated limits of the
performance|specification after exposure to the sterilization process and during storage under the manufacturer's
specified conditions after sterilization.

7.4.3.6 The|storage conditions before or after the materials are formed into packages can affect the natufe and rate
of deterioratipn. The storage and distribution conditions for the sterilized praduet in its packaging shall be [defined by
the manufacturer.

The following conditions shall be considered for all packaging:

a) temperatpre range;

b) pressure|range;

¢) humidity range;

d) where agplicable, the maximum rate of change of conditions a), b) and c);

e) exposurgto light.

NOTE 1 Thelflowrate of air through a perineable-barrier packaging material is influenced by the porosity of the matefial, the rate
of temperaturg and pressure changes,(the-ratio of porous surface area to package volume, and package flexibility. The filtration
efficiency of a|jmaterial can be markedly affected by air flowrate.

NOTE 2 The storage conditions defined for the product by the manufacturer of the medical device could require tightdr limits than
are necessary|for the packaging alone.

7.5 Physigal testing of package performance

7.5.1 The performance of the package In providing adequate protection to the medical device through the handling,
distribution and storage systems shall be evaluated.

7.5.2 The packaging system shall ensure retention of the product in the correct orientation for aseptic removal.
7.5.3 The manufacturer shall define the limiting conditions for handling, distribution and storage.

7.5.4 The manufacturer shall select test methods that are appropriate to determine whether the performance of the
packaging is adversely affected by the distribution, storage and handling system.

NOTE For examples of tests that could be used to evaluate package performance in the handling, storage and distribution
systems, see annex B.
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7.6 Documentation of testing

7.6.1 Before any performance testing is started, a test protocol shall be documented. This test protocol shall include
a) the design configuration to be qualified,

b) the tests to be performed,

c) the test sequence,

d) product information such as mass, fragility levels, transport methods that will be used, and definitions of the
product unit of sale configuration(s) to be qualified (e.g. one sterile barrier package, multipack container, pallet
load).

7.6.2 Thig protocol shall also include pass/fail criteria for each attribute evaluated.

The test protocol should also include anticipated storage conditions and information regarding npanufacturing
systems ahd methods.
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Annex A
(normative)
Test method for resistance of impermeable materials to the passage of air

A.1l Impermeable packaging materials shall be tested for air permeance in accordance with ISO 5636-5.

Test criterion: After not less than 1 h there shall be no visible movement of the cylinder, within the tolerance of
4+ 1 mm.

A.2 Other [test methods may be used for routine monitoring and production testing. Those methods shall be
validated agginst the reference test method for the material used. Examples of such methods are the method for dye
penetration gs described in annex C, and the Schopper method for determination of air permeance, in accordance
with ISO 5636-2.

NOTE Convgrsion factors for different types of apparatus used in various methods for determination of air permeange are given
in ISO 5636-1
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