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Foreword

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

Thle procedures used to develop this document and those intended for its further maintepance are
degcribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianeeded for the
different types of ISO documents should be noted. This document was drafted in accordancg with the
edjtorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document'may be the|subject of
patent rights. ISO shall not be held responsible for identifying any or all suchcpatent rights. Detlails of any
patent rights identified during the development of the document will be:in.the Introduction and/or on
the ISO list of patent declarations received. www.iso.org/patents

Anly trade name used in this document is information given for the convenience of users angl does not
copstitute an endorsement.

Fol an explanation on the meaning of ISO specific terms “and expressions related to cpnformity
asgessment, as well as information about ISO’s adherénce to the WTO principles in the|Technical
Bafriers to Trade (TBT) see the following URL: Foreword - Supplementary information

Thle committee responsible for this document is ISO/TC 198, Sterilization of health care produfts.
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Introduction

Sterile barrier systems need to ensure the sterility of their contents until opened for use and ensure

aseptic presentation.

The sterile barrier system, depending on conditions of handling, distribution or storage, may provide
adequate protection for the sterile medical device. In circumstances where the packaged and sterilized
device undergoes repeated handling, additional protective packaging may need to be combined with the

sterile barrier system to create a packaging system.

Each establishment should evaluate the performance of each sterile barrier system or packaging syst
before selpction and implementation to ensure conditions for sterilization, storage, and handling ¢can
met. Eachlestablishment that manages sterile items should have a documented plan of education'on h
to store, hlandle and transport sterile items.

Regional flifferences in quality management systems and other requirements exist and these mi
involve different approaches to human resource management. In any case however a sound educat
process is a key element and facilities should ensure that its personnel are aware of the relevance 3
importange of their packaging and sterilization activities for the safety of the patient.
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ISO 11607-1 specifies the requirements for materials, sterile barrier systems, and packaging systeins,

including [the qualification of the packaging system design and evaluation of that design, ISO 1160
specifies he requirements for packaging process validation. Both of these documents provide standa
to ensure medical device protection, the ability to sterilize, maintefidiice of sterile package integrity 3
aseptic presentation. The scope of each of these standards appliés:to health care facilities and where]
medical dpvices are packaged and sterilized. It is recognized that the circumstances of the applicat
of these sandards will be different when they are used in ahealth care facility from when they are ug
by a medifal device manufacturer or reprocessor.

The conditions of use of this guidance may vary widely around the world. ISO 11607-1 and ISO 1160
and this guidance document provide a guideline for use, subject to interpretation by circumstance J
regulatory environments. In some regions of.the world health care facility compliance to the ser
[SO 11607 is a national or regional regulatory requirement, in some regions the series ISO 11607
consideref guidance for health care facilitiés. For instance, it is recognized that in certain regions
regulatory applications conformance to 1SO 11607-1 may be demonstrated but not conformance
ISO 11607-2, which requires process-validation by the user. In other regions, where compliance to b
ISO 11607-1 and ISO 11607-2 is @ national regulatory requirement, this document will also prov
guidance jon performing validation. Clause 3 of this guidance document is applicable to health c
facilities gnd Clause 4 is applicable to industry. Further guidance is given in Annexes A to S that mayj
applicablg to health care facjlities and/or industry, as indicated.

In Europe{ISO 11607:1assists the conformity assessment procedure for manufacturers and is desigr
and used 3s a tool forydemonstrating compliance with the relevant essential requirements of the Medi
Device Ditectives€ompliance with the standard is always voluntary.

At the timpeCof publication of this document, Amendments to ISO 11607-1 and ISO 11607-2 are in
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that specific references to numbering may have changed. Annex B of ISO 11607-1 on test methods has

been extensively revised and should be considered when available.
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Packaging for terminally sterilized medical devices —
Guidance on the application of ISO 11607-1 and ISO 11607-
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1

Thlis Technical Specification provides guidance for the application of the requirements“coj

IS

an

to

Th
an
these International Standards. It is not required that this document be used to demonstrate ¢
wi

Gul

Scope

( 11607-1 and ISO 11607-2. It does not add to, or otherwise change, the requirements of IS

1/or ISO 11607-2. This is an informative document, not normative. It does not in¢tlude req
be used as basis of regulatory inspection or certification assessment activities’

e guidance can be used to better understand the requirements of ISO 11607-1 and/or IS
 illustrates some of the variety of methods and approaches available formeéeting the requit

'h them.

fidelines are given for evaluation, selection and use of packaging-materials, preformed ster

htained in
0 11607-1
lirements

D 11607-2
ements of
bmpliance

le barrier
ments for

nd for the

I opening.

systems, sterile barrier systems and packaging systems. Guidance on validation require]

foming, sealing and assembly processes is also given.

Thiis Technical Specification provides information for‘health care facilities (see Clause 3) a

mddical devices industry (see Clause 4).

It dloes not provide guidance for applications of'packaging materials and systems after thei

In the use of packaging for other purposes sucl/as a “sterile field” or transport of contamindted items,
other regulatory standards will apply.
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Terms and definitions

" the purposes of this document, the terms and definitions given in ISO 11607-1 and ISO 11
¢ following apply.
1
kaging system

bination of the'sterile barrier system and protective packaging

(DURCE: ISOLTS 11139:2006, 2.28]

Fe 1 to entry: The packaging system includes the sterile barrier system and the protective packagin
he stevile barrier system protects the medical device, facilitates aseptic presentation, and is resili
torequire additional protective packaging, the sterile barrier system would also fulfil the requir

607-2 and

5. However,
ent enough
bments of a

n has to be

..................

ensured in all cases.

2.

2

protective packaging
configuration of materials designed to prevent damage to the sterile barrier system and its contents

as

[S

sembly until the point of use

OURCE: ISO/TS 11139:2006, 2.37]

Note 1 to entry: National or regional regulations may require that protective packaging is used to avoid the
potential contamination of the surgical environment. These regulations may also require that the protective
packaging is removed prior to introduction of the sterile barrier system into the surgical environment.

©
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Note 2 to entry: Protective packaging protects the sterile barrier and the contents. Examples would include a dust
cover, a box, transport tray.

2.3

sterile barrier system

SBS

minimum package that prevents ingress of microorganisms and allows aseptic presentation of product
at the point of use

[SOURCE: ISO/TS 11139:2006, 2.44]

2.4

preformedd sterile barrier system
sterile bafrier system that is supplied partially assembled for filling and final closure or sealing

EXAMPLE Pouches, bags, and open reusable container.

[SOURCE:|ISO/TS 11139:2006, 2.31]

Note 1 to entry: Preformed sterile barrier systems exist in a wide range of forms. The examples listed above pre

not intend¢d to be all inclusive.

3

Guidance for health care facilities

IMPORTANT — Written instructions for use should be obtained from the packaging materfial
and/or medical device manufacturer concerning their recommendations for sterilization and

the subsdquent maintenance of sterility of a sterile barrier.system.

3.1

Test methods

For guidahce on the requirements for test methods-¢ontained in ISO 11607-1 and ISO 11607-2, see the

health care annexes of this document.

3.2

3.2.1 Ge¢neral guidance for materials, preformed sterile barrier systems and sterile barrier
systems

Guidance for conformance to I1S0;11607-1

3.2.1.1 Preformed sterile.barrier systems should be evaluated before purchase and use. Therefore, the
supplier should consideppreviding a statement of compliance to the applicable sections of ISO 11607}-1
for the malerials and /appreformed sterile barrier systems to be purchased. Before introducing associated
componei)ts (e. g.labels, tapes, tray liners) into production, users should confirm that they will be suitaple

for use in fheir specific applications and conditions of use.

3.2.1.2 Thekey concepts that apply to all packaging materials and components are as follows:

a)

b)

they should be made of known and traceable materials with processes capable of meeting the
requirements of ISO 11607-1 (see requirements in ISO 11607-1:2006, 5.1.3, 5.1.4 and 5.1.5);

they should be non-toxic, for guidance see A.3.3 (see requirement in ISO 11607-1:2006, 5.1.6);

NOTE 1 If the sterile barrier system or associated components contain natural rubber latex, the sterile
barrier system should be labelled indicating natural rubber latex is present.

there should be documented evidence that the ingress of microorganisms can be prevented when
demonstrated under test conditions which consider sterilization process, handling, distribution,
transport and storage (see requirement in ISO 11607-1:2006, 5.1.6 and 5.2);

© ISO 2014 - All rights reserved
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d)

f)

ISO/TS 16775:2014(E)

they should have a demonstrated ability to meet the required physical properties for materials
and closures (such as weight or grade, seal width and seal strength), resist tearing or puncture,
be capable of opening or peeling in a continuous and homogenous manner, without delamination
tearing (see requirements in ISO 11607-1:2006, 5.1.7 and 5.1.9);

they should be compatible with the intended sterilization process and parameters capable of
producing a sterile medical device (see requirement in ISO 11607-1:2006, 5.3);

they should be compatible with the labelling system; if present, have colour fast printing inks that

do not degrade, fade or become illegible after exposure to the intended sterilization process (see
rnr]nirnmpnf inIS011607-1:2006, g A);

g)

h)

NO
3.2

3.2

they should be protected from the effects of environmental conditions (e.g. relative humidity, direct
sunlight or fluorescent light, temperature) during storage (see requirement in 1S0;-11607-1:2006,
5.5 and Clause 7);

NOTE 2  Suggested storage conditions and shelflife should be provided by the matérial or preformed sterile
barrier system manufacturer. If anticipated or actual storage is outside these-conditions the manufacturer
should be consulted.

they should allow aseptic presentation.

NOTE 3  Instructions for aseptic presentation should be provided by the manufacturer of the medical
device and/or packaging system.

TE4  The internetis a useful tool for finding information ondmaterials, see Annex N.
.2 Design and development guidance for packaging systems (ISO 11607-1:2006, 6.1 and 6.2)

.2.1 Selection criteria

When a health care facility determines which packaging system to use, the design and deyelopment

gu
an
ne

Thee materials and systems chesen should:

a)
b)

c)

d)

dance for those packaging systems should be considered (see requirements in ISO 11607-1:2006, 6.1
] 6.2). When a health care facility uses a contract packager or sterilizer additional considerfations are
Cessary (see Annex P).

be intended for use in‘medical packaging applications, as stated by the manufacturer;

be supported by<technical information from the manufacturer confirming that it neets the
requirements-0f1SO 11607-1 that relate to materials;

provide adequate protection for the medical device(s) during specified intended stprage and
transportation conditions to the point of use;

allowfor and be compatible with the intended sterilization process, and have the ability to yithstand

conditions of the chosen process;

f)
g)
h)

NOTE Not all materials are appropriate for all sterilization processes. Information on compatibility
with a given sterilization process is typically provided by the manufacturer of the medical device and/or
packaging system. For further explanation of challenges of common sterilization processes see Annex B.
maintain sterile barrier integrity until its time of use;

ensure aseptic presentation at the point of use;

allow a method of closure that is tamper evident;

allow for ease of identification of contents.

© ISO 2014 - All rights reserved 3
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The user of the packaging materials should ensure that the sterile barrier system or packaging system
complies with ISO 11607-1, that requirements concerning product compatibility are met and that
processes for packaging, sterilization, storage and distribution are validated and controlled.

3.2.2.2 Selection considerations

The selection process at the health care facility should include an evaluation of the ability of both the
sterile barrier system and protective packaging (if required) utilized to maintain the integrity of that
sterile barrier system until its time of use and permit aseptic presentation at the point of use.

The choic
its condit

the facility. These risks should be analysed by the health care facility and procedures put in‘place
mitigate/¢ontrol those risks (see Annex K).

To chooseg the most appropriate material for the sterile barrier system and/or packaging system,

following

a) Duratlion and conditions of storage may affect the type of sterile barrier system.or packaging syst
needdd. Some items may be stored for some time before use and may require a more durable stef
barri¢r system and/or the addition of protective packaging. The more the sterile barrier syst

or pa

damage, tears, holes or material separation may occur.

b) Size,

more

c) If multiple types of packaging components are to be used’it is important to verify that compone
are cdmpatible with each other as well as the productcontained inside and the intended sterilizat
process.

d) The rheans and conditions of transport should be considered. While in some cases routes

exclu

systemns to the uncontrolled environment-may significantly increase the risk of loss of integrity
the package, compromise aseptic opening or contaminate the contents.

3.2.2.3 Assembly considerations
The following aspects should be considered:
a) Medidal devices shouldbe oriented to facilitate aseptic presentation.

b) Sharp items should be shielded so that the user is protected from injury and the sterile barr

syste

c) Assodiated\eomponents can be used inside the sterile barrier system in order to ease or facilit
the ofganization, drying or aseptic presentation (e. g. inner wrap, instrument organizer tray, t

liner

Fof packaginmg components wittbedependent o the Tisk-associated withr the medicat dev
ons of use, the storage and transport requirements and health care procedures practiced

should be considered:

kaging system is handled the greater the probability that cracks, lid deformation, gas

durable or more flexible sterile barrier systems than.others.

ively inside the facility, they can alsobe between different facilities. Exposure of the packag

m and medjcal device is protected from damage.

ce,
at
to

he

em
ile
em
Ket

veight and shape of the item to be sterilized should be considered. Some items will requiire

nts
on

ire

ng
of
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d) The protection devices or associated components should:

1) be non-toxic, be intended for use in medical packaging applications, as stated by the
manufacturer;

2) provide protection of the medical device(s) during storage and transportation to the point of

u

se;

3) allow for and be compatible with the intended sterilization process, and have the ability to
withstand conditions of chosen process;

© ISO 2014 - All rights reserved
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a)

b)
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NOTE1 Notall materials are appropriate for all sterilization processes. Information on compat

:2014(E)

ibility with

a given sterilization process is typically provided by the manufacturer. For further explanation of challenges

of common sterilization processes see Annex B.

4) not undergo chemical or physical change to such an extent that the performance o
impaired or the medical device that they contact is adversely affected;

5) not compromise aseptic presentation;

6) allow for easy identification of contents;

[~ AY

r safety is

1 h 11 1 . . . 1 1. h el £
) DT SLOICU IIT d COIIUT OIICU CIIVITOIIIIICIIU LO ITIdITIUAdIIT CITAIIIITICES S dITU TIULIIESS TOI USC.

The weight of the packaging system and its contents should not exceed nationalregul
manual handling.

NOTE 2  Current national regulations range from about 5 kg to 11,4 kg.

.2.4 Labelling considerations
't of the selection process should include consideration of how labélling is to be accompl
owing:

When identification is performed in a health care facility:

— for pouches and reels the label should be placed on the film if applied before sterilizg
either side if after, the label should not conceal the device;

— for pouches and reels printing or writing'should be placed outside the area enclos
outside dimensions of the seals;

— care should be taken when applying labels to filled sterile barrier systems so as not {
packaging materials or contents.

Writing on wrapped packagesShould be on the closure tape, not directly on wrappers.

Special labels intended foraspecific sterilization process may be written on. If these label
they should not impede the sterilization process (i.e. should not block the breathable 4
package).

Labelling should.remain securely adhered to the sterile barrier system through the st
process and stofage until the point of use.

Labels orlosure tapes used as labels, and their adhesive systems should be non-toxic.
Onlywmerni-toxic ink that is suitable for use with the chosen sterilization process should be

Ballpoint pens or any writing instrument with the potential for creating a hole or punct

ations for

shed. The

ility’s labelling procedure for the sterile barrier system or packaging system should include the

tion or on

ed by the

o damage

s are used

rea of the

brilization

used.

ure in the

Foilo b onan: oo faoa ol 1d o b |
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3.2.2.5 Regulatory considerations

Specific national or regional regulatory requirements may apply. These requirements should be
considered during the selection process for a sterile barrier system and/or for a packaging system.

© IS0 2014 - All rights reserved
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3.2.2.6 Common choices for sterile barrier systems

3.2.2.6.1 General

Sterile barrier systems can be manufactured using mainly, but not limited to, the following concepts:
— sealable pouches and reels; and/or

— sterilization wrap; and/or

— reusahle container

Aspects t(l» be considered in using these systems follow.

3.2.2.6.2 | Sealable pouches and reels (preformed sterile barrier systems)
Sealable pouches and reels are typically purchased in two forms:

— The dontinuous roll or reel type is sealed along both edges. The roll is unWwound and cut to the
desired length. The medical device is placed between the two layers and hoth ends are sealed.

— The ppuch is pre-cut to a specific size and sealed on three sides. The medical device is placed insjde
the pouch and the fourth side is sealed.

The following aspects should be considered:

a) The s|ze of the pouch and the strength of the packaging materials should be based on the medial
device which is going to be packaged. Items either too large for a package or with sharp edges will
put extra pressure on the seals and the materials. This'may cause rupture. There should be enoygh
space|to make seal closure possible. Too many smallhitems in the sterile barrier system may caiise
the ittms to move around, rupture the seal, penétrate or abrade the package materials. Thin|or
fragilp materials can be damaged during handling, transport, and distribution.

b) Ifnotppecified otherwise by the manufacturer the preformed sterile barrier system should be filled
up top maximum of 75 % of the inneysurface area of the porous side. Care should also be taken to
ensurje that the distance from the seals’is increased for products of greater height.

c¢) When two pouches are used, the)inner pouch should be able to move within the outer pouch. This
allowp penetration of the sterilant and prevents the pouches from sticking together during the
steriljzation process. Folding of the inner pouch in order to fit into the outer pouch or folding of
the ofiter pouches should-be avoided in order to prevent stressing or damage to the sterile barrjier
system. For combining-two pouches made from film and porous material it is important that f{lm
meetg film and porous material meets porous material for identification of content and permeatjon
of stefilant.

d) All pduch seals, including closure seal, should be smooth, i.e. without folds, bubbles, or wrinkles

e) Self-spalpouches and those closed with tape may provide less security than heat sealed pouches.
Sealing procedure should dictate that folds and closures should not be skewed, and care should be
taken to ensure that both corners are well sealed, in order to ensure a complete closure across the
entire end. Correct tape placement is critical to provide complete closure and thus sterile barrier
system integrity. Special attention should be paid to proper method of closure to ensure package
integrity.

f) Sealing devices should be able to control and monitor critical process parameters (e.g. temperature,
pressure, sealing time/speed) in accordance with their validation criteria (e.g. alarms, warning
system or machine stop in the event of any critical process parameter deviation). Operators should
not modify critical process parameters unless they have been suitably trained, fully comply with
appropriate operating procedures and stay within the validation process. The sealer should be
capable of attaining the sealing conditions suggested by the preformed sterile barrier system

6 © ISO 2014 - All rights reserved
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manufacturer. Sealing devices manufactured and intended for preformed sterile barrier systems
should be used.

g) Closing accessories that compress the package or medical device should not be used (e.g. ropes,
string, elastic bands, paperclips, staples or similar items).

h) The pouch should be loaded so that the enclosed medical device will be presented aseptically. For
instance, the grip of the medical device should be placed toward the opening end. It should be noted
that the seal areas are considered non-sterile when opened.[108]

i) _The pouch should be opened according to the manufacturer instructions, if there is a specific
orientation needed to prevent fibres delamination when opening that orientation shouldibé followed.
The formed package should show by design which direction the packaging has to/bge-opened (e.g.
arrow sign, shape of seal).

j) | Reels (rolls) are used for the packaging of medical devices of diverse dimensions that do[not easily
fit standard preformed pouch sizes. Due to the fact that the packaging is sealed on twd sides the
pointed seal (chevron) is missing. In the absence of the chevron, the peel direction for refls should
be provided by the manufacturer. Additionally, it is advisable to have more space above the seal that
is intended to be opened according to the manufacturer’s information.

NOTE In most areas of the world, certain sterile barrier systems, whiclrare not peelable and reqyire cutting

to gain access to the product inside, are used in lieu of peelable preformed sterile barrier systems. For example,

sothe of the sterile barrier systems formed using either sterilization-bhags, header bags, or pouches produced using
reql material constructed from one layer of porous material and/one'layer of plastics film, sealed tog¢ther along
thq parallel sides. In these applications, there is a greater riskof the product coming into contact with the non-
sterile outer surface of the sterile barrier system and extra¢are should be taken to ensure aseptic presentation.

This is achieved by cutting the top off and then inverting to, allow the medical device to drop out ont¢ a suitable

sutfface without touching the outsides.

3.4.2.6.3 Sterilization wrap

Stdrilization wrap comes in many sizes and grades to accommodate a wide range of applications. It is

aldo available in single use or reusabl€ fabric forms. Careful consideration should be given tp the item

to pe wrapped and the technique t0 be used. Sterilization wrap can be used for wrapping of [ndividual
mgdical devices or medical devices in instrument cases, cassettes or instrument organizing trays.

The following aspects should be considered:

a) | The grade of the sterilization wrap should be chosen according to the size, shape and|weight of
the medical devicés to be wrapped or based on guidelines within the health care facilityjand wrap
manufacturer’srecommendations for use.

b) | The size efthe sterilization wrap should be selected to achieve adequate coverage of the jtem being
packaged.'It is essential to wrap the item securely to prevent gaps, billowing and air podkets from
forming. The item should not be wrapped too tightly as this could create holes or tears in|the wrap.
[t"is ‘also necessary that the sterilization wrap be large enough to accommodate movenjent of the
Wiap during the sterilization cycle without ripping or tearing. When choosing sheets of sterilization
wrap the wrapper should be large enough to cover the medical device, but it should not be so big
that it has to be wrapped several times around the medical device, as this may impede sterilant
penetration.

c) Proper wrapping technique is essential to provide a tortuous pathway to impede microbial

© IS0 2014 - All rights reserved

migration into the sterile barrier system. A wrapping technique can be used if the manufacturer
has demonstrated the efficacy of this technique and recommends it for this application (see 3.2.2.1).
The wrapping method chosen should allow aseptic presentation of the medical device. The health
care facility should verify or validate the application in its own facilities per national or regional
regulations. National standards or professional guidelines for wrapping techniques may be available.
Examples are given in Annex C.
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d)

f)

g)
h)

3.2.2.6.4 | Reusable containers

The sterilization wrapping technique should be designed in a manner that the opened wrapper
should drape away from the sterile field.

The assembly surface area for wrapping should be flat, smooth, of adequate size, well lit and clean.

The wrapped package should be designed in a manner so that all edges are secured and do not
interfere with aseptic presentation into the sterile field.

Closure systems should provide evidence of tampering.

Indicator tape is the most common closure for wrapped packages and there are different kinds of
tape based on the method of sterilization. There are different tapes designed for use on woven| or
nonwpven wrappers. Closures that compress the package or medical device should not be used’(¢.g.
ropes} strings, elastic bands, paperclips, staples or similar items).

When reusable fabrics are used as sterilization wrap there are additional requireménts to ensure
the siyiitability of the wrap prior to each use (see requirements in ISO 11607-1:2006, 5.1.11 gnd
5.1.17).

A rigid refisable container is designed to hold medical devices and accessodries and is sterilized withput
exterior Wrapping. This container typically consists of a bottom or base-with carrying handles and a
lid that is|secured to the base by a latching mechanism. It may contain‘a basket or tray to hold medical
devices. The container incorporates a means for air evacuation andssterilant penetration. In regional or

other starjdards it may be referred to as a “rigid container” or a ‘reusable container”.

Instrument cases, cassettes or organizing trays are containmént devices but not sterile barrier systems.

They shoyld be contained in a sterile barrier system.

When using rigid containers the following should be ¢onsidered (see requirements in ISO 11607-1:20D6,

g)

h)

on
ive

as
ial

her
be

the proper closure of the container.

The instrument organizing tray dimensions should be suitable for use with the specific container
and sterilization method.

Proceduresshouldbein place forthe cleaning, disinfectingand maintenance processes for containers
after each use. These processes should be validated. Containers should not be used beyond the
manufacturer’s stated usable life (see requirements in ISO 11607-1:2006, 5.1.12). Procedures should
be in place to ensure that the manufacturer’s stated usable life is not exceeded (see requirements in
ISO 11607-1:2006, 5.1.12).

As with all sterile barrier systems, to ensure aseptic presentation the outside of the container and
the joint between top and bottom should not come in contact with sterilized contents.

© ISO 2014 - All rights reserved
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3.2.2.7 Protective packaging

Protective packaging may be used to protect or prolong the shelf life of properly packaged and sterilized
items that could be subjected to environmental challenges or multiple handling. Transportation or
movement of the sterile barrier system in particular may require protective packaging to be applied to
ensure that transportation and handling does not affect the sterile barrier system. Sterilized packages
should be handled as little as possible. Loss of sterile barrier system integrity is regarded as event
related rather than time related, this is why it is so crucial to guard against damage to the sterile barrier
system.

Protective
hts. If any
items are

theroughly cool and dry.

potential
brotective
ronment.

Nafional or regional regulations may require that protective packaging is used’to ‘avoid thd
contamination of the surgical environment. These regulations may also require that the
pafkaging is removed prior to introduction of the sterile barrier system int6-the surgical env

3.2.3 Packaging system performance testing (ISO 11607-1:2006;.5.3, 5.4, 5.5, 6.3)

Before any packaging system is used in a facility for the first time; its performance should |be tested.

Pe

Sy
be

-formance testing should allow verification on how well the sterile barrier system or
tem holds up to the rigors of anticipated conditions of-handling, distribution and trans
fore and after sterilization. The sterile barrier systenrneeds to maintain its integrity w

packaging
portation,
thout any

holes, tears or seal/closure rupture that may be caused:by the imposed stresses.

Performance testing should:

a) | be evaluated through all the intended progesses of sterilization, handling, distribution and storage,
up to the point of use;

b) | be evaluated for expected worst-caske.-scenarios. In determining these, a number of factorgshould be
considered. These include but arewnot limited to:

1) Assembly of sterile barrier systems which contain the medical device configuratjon which
presents the greatestchallenge to the sterile barrier system (e.g. biggest, heaviest, most dense,
sharpest items se¢ ISO 11607-1:2006, 6.3.4).

2) Samples for verification testing should be prepared to allow monitoring of the effidacy of the
sterilization.process depending on national or regional requirements for the morjitoring of
sterilization efficacy. Examples include but are not limited to biological, chemical ndicators
or process challenge device (PCD) by measuring and recording of physical paramefers using
thermocouples or data loggers. Determination of suitability may be carried out concurrently
with validation of the sterilization process(es) to be used. Medical devices should be|packaged
and sterilized in accordance with the instructions of the manufacturer of the medical device
and preformed sterile barrier system.

3) Sterilization of the sterile barrier system in the intended sterilization process, considering
mixed loads or fully loaded sterilizer chambers.

4) Distribution / handling / storage / opening of the sterile barrier system.

Consideration should be given to the environmentand other conditions in which the sterile barrier system
or packaging system will be stored. Product pressed tightly into bins and storage locations increases the
chance of shear action between two sets of packaged medical devices and can be detrimental causing
pinholes and tears.

It is particularly important to consider all conditions of storage and distribution, as many sterilization
sites are not adjacent to the point of use.

© IS0 2014 - All rights reserved
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After performancetesting, health care facilities should visually inspect the sample sterile barrier systems
for package integrity (no holes or tears) and seal integrity, then verify that sterilization parameters have
been achieved.

If more thorough testing is desired, alternative test methods may be found in ISO 11607-1:2006, Annex B.

If a sterile barrier system is designed to be reusable and a degradation of performance characteristics
is predicted by the manufacturer (see ISO 11607-1:2006, 5.1.11 and 5.1.12) the monitoring or inspection
system used should clearly identify when the end of the useful life has been reached as defined by the
manufacturer.

3.2.4 Stprile barrier system stability evaluation (shelflife) (ISO 11607-1:2006, 6.4)

Evaluatio

1 on the ability of the sterile barrier system materials or preformed sterile barrier|syste

to maintajin their performance characteristics and seal integrity over time is normally, performed

the manu
6.4.7).

However,

facturer of the preformed sterile barrier system (see also requirements in [SO 11607-1:20

care faciljty should demonstrate that the assembled sterile barrier system-or)packaging system ¢

maintain

ntegrity under the anticipated environmental conditions until the time of use.

Loss of stlerile barrier system integrity is regarded as event related/rather than time related and

dependen
interactio

L on the performance of the sterile barrier system or packaging system, as well as the possi
between the medical device and the selected sterile barrier system, the storage conditio

Ims
by
D6,

even though the materials have been shown to be an acceptable microbial barrier, the heallth

an

is
ble
ns,

the conditlions during transport and the amount of handling. Appropriate storage environment includles
a wide vafiety of considerations, i.e. preventing any damage, maintaining temperature and humid
stability, limit exposure to dust and sunlight, keep protective packaging in place, minimizing handli

physical s

bparation of clean and contaminated items etg;

Maximizing maintenance of package integrity by limiting the risk of damage to the sterile barrier syst
can be grgatly influenced by adequate inventory*centrol and management systems.

NOTE Ndtional or regional guidance may.give further information on storage requirements, st

as distan

e from floor and ceiling, stock-rotation, cleaning of storage area, more specific limits

temperatyre and humidity, type of shélving non-porous, enclosed and dedicated room, ventilation
exchangeg and air quality, air borneparticles.

3.2.5 DIcumentation

The healt

Results of|testing should be compared to the acceptance criteria. The results of the evaluation should
documented.

Validatior] documents and gathered data should be maintained in accordance with the facility’s pol
In ISO 1140741:2006, 7.1 requires that documented information shall include the type, size or grade 3
batch numbér identification of the materials tested, the sterilization processes, any known expiry da
or suggested storage conditions, any known restrictions on handling or use, and for reusable materials,
the frequency allowed and nature of maintenance.

ity
ng,

ich
on
Qir

care facility shadld follow a plan or criteria for evaluating the choice of sterile barrier systeins.

be

cy.
nd

kes

3.3 Guidance on conformance to ISO 11607-2, Validation requirements for forming,
sealing and assembly processes

3.3.1 General

ISO 11607-2 addresses the validation requirements for all packaging processes. This includes the

assembly

or filling and the following processes:

— sealing process: pouch, reel, or bag forming and sealing;

10
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wrapping process: sterilization wrap folding and closing of sterilization wraps;

container process: closing of reusable containers.

:2014(E)

Validation of processes may rely on data from previous installation qualification (IQ) and operational
qualification (0Q). That data can be used for determination of the tolerances for critical parameters.

The packaging process activities should be executed in the frame of a formal quality management
system. While there are regional differences between health care quality systems, key elements include,
(but are not limited to) an efficient system of document control, a formal education process, process
control/monitoring, and a corrective/preventive action system to maintain (and continuously improve)
the effectiveness of the packaging processes.

Th
us

e definitions for 1Q, 0Q and Performance Qualification (PQ) in ISO 11607-2 all refer’to ¢
ed in the sealing or closing process. However all forming, sealing and assembly/process

mgnual operations. Consequently the functions performed by persons should be.included as j

va

Ty

idation.

bically an IQ is only performed when there is equipment to be installed. Alternatively, for

that involves only people and their execution of tasks, the development of the Standard

Pr
of

bcedures (SOP) and the training on them may be considered by soméefacilities to be an 1Q. Th
the specific operators employed for the 0Q and PQ should be documented in those reports

3.3.2 Method of validation

3.3.2.1 General

Fu
Th|

b)

f)

hdamentally, a documented method of validationor a standard procedure for validation sh
is documented method or procedure consists;of:
drafting of a validation plan (see 3.3.2(2);

implementation of validation (see8:3.2.3) consisting of:

1) 1Q (seeISO 11607-2:2006, 5.2);

2) 0Q (seeISO 11607-2:2006, 5.3);

3) PQ(seeISO 11607-2:2006, 5.4);

procedure for addressing failure and corrective action to be taken;
validation.approval (see 3.3.2.4);

process control and routine monitoring (see 3.3.2.5);

process/packaging changes and revalidation (see 3.3.2.6).

quipment
bS require
part of the

a process
Operating
e training

buld exist.

3.3.2.2 Drafting of validation plan

At

a)
b)

c)

©lI

a minimum, the validation plan should include the following information:

responsibilities (i.e. facility, location, name of person responsible for validation and operator);

description of the sealing and closure procedures/SOP’s (e.g. heat sealing of pouches, wrapping and

closing of sterile barrier system, loading and closure of container);

description of the sterile barrier systems used and if relevant, of optional protective pack
manufacturer’s description);

SO 2014 - All rights reserved
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d) description of sterile barrier system contents utilized. Sterile barrier systems should be assembled
as for normal use, see 3.2.2.3,3.2.2.4,3.2.2.6 and 3.2.2.7;

e) description of the sterilization process (e.g. moist heat sterilization at 134 °C and 121 °C, Ethylene
oxide (EO), Gas plasma, low temperature steam formaldehyde (LTSF)), including the process
parameters and loading configuration used;

f) description of transport, distribution and storage of the respective sterile barrier systems;

g) qualification steps (IQ, 0Q and PQ), (see ISO 11607-2:2006, 5.2, 5.3 and 5.4) for further explanations
for each process see 3.3.2.7.,3.3.2.8,3.3.2.9;

h) samp

statis

NOTE

the re

tically valid rationale (see Annex L);

iability. Tools for determining sample size can easily be found by searching the internet using

keywqrds “sample, size, calculator”.

i) accep
will b

e evaluated, the method of evaluation and the results that will be considered acceptable;

j)  validgtion approval.

The validd

different

(manufact

3.3.2.3

After draf

plan. For
following

3.3.24

fombination of sterilization procedure and sterile barrier system and/or packaging syst
urer, type, etc.), the Table D.1 shown in Annex D can be-used for organizational purposes.

mplementation of validation

ting the validation plan, the validation activities will commence according to the validat
buidance specific to each of the three proeesses described in 3.3.1 above please refer to

Validation approval

The docurented and evaluated validation report should allow traceability and should be approved

the respo

Deviation
deviation

The IQrep
prior to th

After each
corrective
the previd

sible person as defined.ifi the approved validation plan (see D.2 to D.4).

5 should be resolved and approved prior to approval of the validation report. The impact of
on the validation study should be assessed to establish if the study should be repeated.

e executionsof the PQ.

step, fatlures or deviations should be investigated to determine the root cause and implem
action before starting the next validation step. The need for completely or partially repeat

e size taking into consideration that the number of units to be tested should be based upoh a

It is important to understand that the sample size greatly influences the confidence level 3nd

the

fance criteria taking into consideration that the user should determine which attributeg(s)

tion plan checklistin D.2 to D.4 can be used. A separate validation plan should be used for egch

eIm

on
he

Kections: sealing process (3.3.2.7), wrapping process (3.3.2.8), and container process (3.3.2|9).

by

he

ortshould be-approved prior to the execution of the 0Q. Also, the OQ report should be approved

ent
ng

us-validation step should be evaluated. Corrective or preventive actions should be managed

using a formal system and the effectiveness of the actions should be evaluated and documented.

3.3.2.5 Process control and routine monitoring

Procedures should be established to ensure that the packaging process is under control and within the
established parameters during routine operation.

Critical process parameters should be routinely monitored and documented.

12
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3.3.2.6 Process/packaging changes and revalidation

3.3.2.6.1 Processes should be revalidated if changes are made to the equipment, product, packaging
materials or packaging process, which could potentially compromise the original validation and affect the
sterility, safety or efficacy of sterile medical devices however, a documented rationale should be developed
to support this conclusion.

NOTE The following is a list of changes that could affect the status of a validated process and necessitate the
need for revalidation:

— pterttebarrtersystemrmatertatchanges;

— hew equipment;

— fransfer of processes and/or equipment from one facility or location to another;
— pterilization process changes;

— |review of end user complaints or non-conforming product, negative trends in’ quality or process control
indicators;

— thange in sterile barrier system contents that are outside the parameters'ofthe worst-case originallyjevaluated;

— rhange of transport route or means (e.g. from within the building’enly to transport between buildings which
maly involve significantly changed challenges to the package).

3.3.2.6.2 The need for revalidation should be evaluated.and documented. If the change does rot require
that all aspects of the original validation be repeated, this revalidation does not have to be as ejtensive as
the¢ initial validation, however a documented rationale should be developed to support.

3.3.2.6.3 A documented rationale should be written for the acceptance of changes that are judged to not
negd revalidation activities (e.g. change of material or material supplier if the supplier providep evidence
that the materials are essentially equivalent).

3.3.2.6.4 Periodic revalidation activities, verifications or reviews should be considered since multiple
mipor changes could cumulatively affect the validation status of the process.

Refalidations can also be(used to show that the operation staff still has the required knowledge and
conpetence to carry ouf the processes in an efficient way and they can also be used to retrain personnel
angl to realign practices.

3.3.2.7 Validation of the sealing process (pouch, reel or bag forming and sealing) of preformed
stgrile barriersystems

NOTE Information on the validation of the sealing process of the preformed seals should be avajlable from
thg preformed sterile barrier system manufacturer, this process validation pertains to the closure seal(s) made at
thg health care facility’s site.

3.3.2.7.1 Installation Qualification

This means that the sealing device should be appropriate and correctly installed. The sealing equipment
should come pre-calibrated from the factory with a calibration certificate and the facility should have an
ongoing calibration program in place to ensure the correct sealing parameters at the sealing interface.
In addition the user should be trained on how to correctly operate the sealing device.

The following 1Q aspects should be considered: environmental conditions such as cleanliness,
temperature, humidity; documented/operated training; operating manual or procedure.

© ISO 2014 - All rights reserved 13
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The following questions should be addressed:

a) Are the critical process parameters defined (e.g. the critical process parameters are at least
temperature, contact pressure and sealing/dwell time)?

NOTE

1  If using rotary sealing equipment the dwell time is typically expressed as a sealing speed (i.e.
metres per minute). If using a bar sealer, the dwell time is the amount of time the heated bars are in contact
with the packaging materials.

b) Is the sealing temperature based on the preformed sterile barrier system manufacturer’s

recommendations?

c) Isthelsealing device equipped with systems to control and monitor the critical process parametefs?

d) Isthe|sealing device equipped with an alarm, warning system or machine stop in the eventthat the
criticl process parameters exceed the limits?

e) Are the specifications for seals to be created known and understood (i.e. specific seal width if
regulated by national standards)?

f) Are dpcumented plans for preventative maintenance and cleaning available'to the users?

g) Have pll users been trained how to operate the sealing device and has‘this been documented?

For the implementation of the IQ the use of a checklist is recommended.

NOTE 2 |The IQ checklist in E.1 can be used for documentation purposes.

3.3.2.7.2 | Operational Qualification

The sealirg temperature range to be used in a health cate facility should be determined by that facility

using infqrmation provided by the preformed sterile’ barrier system manufacturer and the sealjng

equipmen[ manufacturer.

The preformed sterile barrier system manufacturer typically provides upper and lower temperatiire

limits, at 4 defined pressure and dwell time.

The sealing equipment manufacturertypically provides information on how the sealing device monitprs

critical pa

Contact pi
manufact

rameters.

ressure and seal/dwéll time are generally present to a certain range by the sealing equipm
irer and it is impartant to ensure that the equipment is capable of obtaining the lim

recommemnded by the preformed sterile barrier system manufacturer. In conditions of use differ

sterile bai

Using the
and evalu
it has bee

rier systems may require different sealing temperatures.

nformation provided the user should seal sterile barrier systems at the upper and lower lini
hte the quality of the seals produced. The sealing equipment should be checked before use t
1 calibrated.

bnt
its
ent

its
hat

Operators should be trained and assessed for competency 1n heat sealing process.

Packages should be assembled in accordance with a documented procedure. In assembling these
packages the worst-case configuration should be included (see Annex H).

Samples should be sealed and evaluated at each upper and lower variable parameter limit. For a limit to
be considered successfully established, all samples should pass the acceptance criteria. The acceptance

criteria fo

r sealed sterile barrier systems should include:

a) intact seal for a specified seal width;

b) no channels or open seals;

€) no punctures or tears;

14
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no wrinkles or creases that traverse the seal width;

after the intended sterilization process, no material delamination or fibre tear upon peel opening

that would interfere with the aseptic presentation.

When destructive tests are used for the evaluation of seals multiple sets of packaged products per
sealing parameter have to be prepared.

In order to achieve the above acceptance criteria after sterilization a minimum seal strength may
be necessary (e.g. EN 868-5 indicates a minimum reference value of 1,5 N per 15 mm for moist heat
sterilization processes and 1,2 N per 15 mm for other sterilization processes). If the measu

rement of

sedl strength is not performed during 0Q, there may be a higher risk of not meeting the.d
criteria during PQ, which would require performing the OQ again.

These quality properties should be checked with an appropriate system (e.g. commereially av3

pe
NO|
(e
the

NO

3.3

hetration testkits or other seal integrity indicator, see Annex A.7.3). The results should be do
TE1 Sealintegrity indicator should consist of the same material as the porous material of the pq
r. EN 868-3). If the quality properties are achieved at both the upper and lower limits, the set point
average of these two values (e.g. lower limit = 170° C and upper limit = 1902.C; sealing temperatur

TE2  The 0Q checklistin E.1 can be used to define the sealing temperature.

.2.7.3 Performance Qualification

cceptance

1ilable dye
rumented.

uch or reel
is typically
e =180° C).

The PQ demonstrates that the process, including both the;equipment and the operator, will consistently

pr

duce acceptable sterile barrier systems under specified operating conditions.

The following should be considered:

a)

b)

Evaluation of the sterile barrier system should be performed after the sterile barrier s
been sealed and sterilized.

The batch documentation for batches used during the validation studies should form
validation records. The batch identification should include, but is not limited to:

1) operator;

2) time and date;

3) sterilization precess, parameters and cycle number ;
4) sterile barrier system materials used;

5) contents of sterile barrier system;

6)  _heat'sealing equipment used.

The calibration of the test equipment and sealing equipment should be checked using the

ystem has

art of the

brocedure

d)

Jd o1 +] £ + Tlas 1 111 A | 4] £ L ol 1
ITLUHIHTIITITUCTU Uy LT HIaIudCtul tl. TS SITUUIU DT LA TITU UUL DTIUTT STAIlIlg LdRTS Pldalt.

Samples should be sealed and evaluated. All samples should pass the acceptance criteria. For

guidance on sample size see 3.3.2.2 h).

In order to achieve the acceptance criteria after sterilization a minimum seal stre
be necessary, (e.g. EN 868-5 indicates a minimum reference value of 1,5 N per 15 mm
sterilization processes and 1,2 N per 15 mm for other sterilization processes).

ngth may
for steam

When destructive tests are used for the evaluation of seals multiple sets of packaged product per

sealing parameter have to be prepared.

Three batches or sets of sealed sterile barrier systems should be made; these batches should
encompass the potential significant sources of variation such as operator, time of day, material (size,
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source, lot), sterile barrier system contents. Package contents that present the greatest challenge
(worst-case) should be included.

f) Test samples of the sterile barrier system should be sterilized using the sterilization process(es)
previously identified as being appropriate to demonstrate suitability of the sterile barrier system.
Three batches of test samples should be exposed to the same sterilization process in three separate
cycles to demonstrate reproducibility.

g) The sterile barrier systems should be evaluated after exposure to the sterilization process and after
the expected worst-case handling, distribution, and storage conditions until the point of use, using

accep,

ance criteria from ﬂQ Results should be documented. See 2lsa 32 32 and ISO0 11607-1:20

6,

6.3.

NOTE

3.3.2.7.4

While the
are availa
ISO 11607
Clause 5s

3.3.2.8

3.3.2.8.1

Although
environm
operating

3.3.2.8.2

There sho
and 3.2.2
wrap mar

Operatorg

tortuous pathway to impede passage of microorganisms (see Annex C).

Packages
packages
and evalu
h) and An]

Dependin
be prepar

The checklist for the PQ in G.1 can be used for documentation purposes.

Self-sealing or taped pouches

ble, the assembly and closure of these should be validated if they are us€d\(see requirements
-2:2006, 5.1.1). All appropriate elements and steps of validation detailed in ISO 11607-2:20
hould be addressed.

Validation of the wrapping process (folding and closing.ofsterilization wraps)

Installation Qualification

h wrapping process is typicallyamanual process, theffollowing 1Q aspects should be consider
bental conditions such as cleanliness, temperature, humidity; documented/operated traini
manual or procedure.

Operational Qualification

ld be a documented procedure forassembly of packages. This method should consider 3.2.]
6.3. Guidance on the assembly and closure of wrapped packages can be obtained from |1
ufacturer.

should be trained and assessed for competency. The folding methods should constitut

should be assembled in accordance with a documented procedure. In assembling th
he worst-case‘configuration should be included, see Annex H. Samples should be closed/sea
hted. All samples should pass the acceptance criteria. For guidance on sample size see 3.3.]
hex L.

b upowrthe test methods used for the evaluation of the closure(s) multiple sets per batch sho
ed;

use of self-sealing or taped pouches is discouraged when heat sealing equipment and poucles

in
D6,

d:
hg;

bse
ed
.2

11d

Sterile barrier systems are evaluated for sterile barrier system integrity and proper closure. Acceptance
criteria should include, but are not limited to:

a) closure continuity and integrity;

b) absence of channels, openings or gaps;

c) absence of punctures or tears;

d) absence of material delamination or separation upon opening;

e) unwrapping or opening should demonstrate that the sterile barrier system is capable of enabling
aseptic presentation of the contents.
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f) sterilization parameters are achieved
g) drying parameters are achieved.

In addition to the evaluation of the closed sterile barrier systems the package should be opened and
assessed for conformance to the documented assembly procedure.

NOTE The 0Q checklistin F.2 can be used.

3.3.2.8.3 Performance Qualification

The PQ demonstrates that the wrapping process will consistently produce acceptable ster]le barrier
systems under specified operating conditions:

a) | Evaluation of the sterile barrier system should be performed after the sterile barrier system has
been closed and sterilized.

b) | The batch documentation for batches used during the validation studies should form part of the
validation records. The batch identification should include, but is not Jimited to:

1) operator;

2) time and date;

3) sterilization process, parameters and cycle number;
4) sterile barrier system materials used;

5) closure tape used;

6) contents of sterile barrier system;

c) | Three batches of test samples should be exposed to the same sterilization process in threg separate
cycles to demonstrate reproducibility:

d) | Three batches or sets of closedsterile barrier systems should be assembled in accordance with the
facility’s documented procedures. These three batches should encompass the potential gignificant
sources of variation such as\eperator, time of day, material (size, source, lot), sterile barrjer system
contents. The contents (that present the greatest challenge (worst-case) should be included. If a
reusable sterile barrier/system is exposed to multiple and/or different sterilization prpcesses to
achieve terminal sterilization the validation should cover all processes in the order performed. The
reuse of sterile barrier systems intended for single use is bad practice and should not be permitted.

e) | Samples should be sealed/closed and evaluated. All samples should pass the acceptance cifiteria. For
guidance'on'sample size see 3.3.2.2 h).

f) | Depending upon the test methods used for the evaluation of the closure(s) multiple sets|per batch
should be prepared.

g) Thesterile barrier systems should be evaluated alter exposure to the sterilization process and after
the expected worst-case handling, distribution, and storage conditions until the point of use, using
acceptance criteria from 0Q. Results should be documented.

NOTE The checklist for the wrapping process PQ in G.2 can be used for documentation purposes.

3.3.2.9 Validation of the container process (filling and closing of re-usable containers)

ISO 11607-2 and this guidance address filling and closing of re-usable containers; however, they do not
address cleaning or decontamination of these containers prior to their reuse. In real hospital application,
reusable containers should however be subjected to a validated cleaning/decontamination process prior
to filling and closing.
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When performing process validations using reusable containers, it is important to make sure that all
the manufacturer’s instructions are met and documented for each container used in the validation (e.g.

condition

3.3.2.9.1

of gasket, container, etc.).

Installation Qualification

Although filling and closing of containers is typically a manual process, the following 1Q aspects
should be considered: environmental conditions such as cleanliness, temperature, humidity;
documented/operated training; operating manual or procedure. If equipment is used, then IQ should be
performed in accordance with ISO 11607-2:2006, 5.2.

3.3.2.9.2

There sh
container
manufact

Operatorg
to beginn

Containerj
accordand
or choosiry
(e.g. contz
typical ad
All sampl
qualificat
depending
closure(s)

Assemble
closure. Al

a) the sg
dente

Operational Qualification

5. These procedures should consider 3.2.2.3 and 3.2.2.6.4. Details should be obtained from
irer.

ng the process qualification.

5 should be cleaned and inspected, loaded and closed with a tamper evident system
e with the manufacturer’s instructions and facility’s documentéd procedure. In determin
g the contents of these containers the worst-case configuration of content should be includ
iner loading with respect to weight, volume, and matetial). Sterile barrier systems wh
justments such as filter changes have been made by the operator should also be includ
bs should pass the acceptance criteria. For guidance on sample size see 3.3.2.2 h). For t
on the samples may be assembled at one time-0r over time using the same container

multiple sets per batch should be prepared.

cceptance criteria should include, butiare not limited to checking:

aling, mating surfaces, and edgés of the container system and lid to ensure that they are
d or chipped;

b) that fiilter retention mechanising and fasteners, such as screws and rivets, are secure and

distot
c) thats
d) thatt
e) thatg
f) that

ted or burred;

pcuring mechanism®are functioning properly;

he integrity of the filter media is not compromised;

askets are\pliable, securely fastened, and without breaks or cuts;

alves\work freely;

g) closu

e eontinuity and intpgrify'

puld be documented procedures for assessment for damage, filling and closing of the

he

should be trained and assessed for competency. The SOP has to be writtén-and approved prfior

in
ng
ed,
bre
ed.
his
(s),

b on the conditions of use. Depending upon the'test methods used for the evaluation of the

 sterile barrier systems should be evaluated for sterile barrier system integrity and proper

not

not

h) no damage of filters, mechanical valve elements, or sterilant port;

i) ability to open container without damage to contents;

j) the container should allow for aseptic presentation of the contents;

k) tamper evident mechanism is effective and intact;

1) sterilization parameters are achieved;

m) drying parameters are achieved.
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In addition to the evaluation of the closed sterile barrier systems the containers should be opened and
assessed for conformance to the documented cleaning, inspection and loading portion of the assembly
procedure.

NO

TE The 0Q checklistin F.3 can be used.

3.3.2.9.3 Performance Qualification

The manufacturer ofthe container should provide evidence to demonstrate the suitability of the container
with a specified sterilization process and of the ability of the sterilized container to maintain sterility

of
pr

Ev
clo

a)

b)

LS CUIILCIILS. TIIU ?Q dUlllUllbLl dlcsS L}ldl. L}IE Process Uf IUddillg, fﬁhug dlld LlUbillg Wlu C
duce acceptable sterile barrier systems under specified operating conditions.

hluation of the sterile barrier system should be performed after the sterile barrier systen
sed and sterilized. The following points need to be considered:

The batch documentation for batches used during the validation studies\should form g
validation records. The batch identification should include, but is not ljmited to:

1) operator identification;

2) time and date;

3) sterilization process, parameters and cycle number;
4) sterile barrier system materials used;

5) any tamper evident closure used;

6) contents of sterile barrier system;

Three batches or sets of closed sterile barrier system(s) should be assembled in accordand
facility’s documented procedures. These three batches should encompass the potential {
sources of variation such as operatdr, time of day, material (size, source, lot), sterile barr
contents. The contents that present the greatest challenge (worst-case) should be inclu
same sterile barrier system is intended to be used in several different sterilization proc
should be validated.

All samples should pass the acceptance criteria. For guidance on sample size see 3.3.2.2 |

The sterile barriersystems should be evaluated after exposure to the sterilization proces
the expected worst-case handling, distribution, and storage conditions until the point of
acceptance ctitéria from 0Q. In addition to the OQ acceptance criteria contents should b

Threebatches of test samples should be exposed to the same sterilization process in thre
cycles'to demonstrate reproducibility.

f)

nsistently

1 has been

art of the

e with the
ignificant
er system
Hed. If the
psses each

).

b and after
use, using
b assessed

after sterilization to ensure that sufficient drying has occurred in moist heat sterilization process.

P separate

M evaluation results should be documented

g)

NOTE The checklist for the PQ in G.3 can be used for documentation purposes.

If packaging failures are found, investigation should be made to identify a root cause, see

3.4 Quality system

Annex R.

[SO011607-1:2006, 4.2 and ISO 11607-2:2006, 4.2 require a formal quality system and no further guidance
is given.
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4 Guidance for industry
4.1 General guidance
4.1.1 Quality systems

4.1.1.1 The application of ISO 11607-1 should be performed within a formal quality system
(IS0 11607-1:2006, 4.2).

intended fo ensure that the design of the packaging system and any modifications or revisions meet the

4.1.1.2 f critical element of this quality system is design control. Design control procedures, are
specified ¢lesign requirements ISO 11607-1:2006, 6.2.1.

For furthgr information on developing the specified design requirements see 4.3 and Anhex | on deslgn
inputs.

4.1.1.3 The design history file typically provides documentation of the packaging'system development
process aind any later modifications or revisions (ISO 11607-1:2006, 4.5 and 6.2.5).

4.1.1.4 Afundamental requirement of many quality systems is risk management. A formal risk analyjsis
should be|conducted to anticipate the possible failures that can occur-iti.the packaging process and thleir
effects on|the safety and efficacy of the medical device. The key requirement is to design the packaging
system to minimize the safety hazard to the patient and user under:the intended specified conditions of ise
(seeISO 1[1607-1:2006, 6.1.1).ISO 14971 describes the requirernents and applicability of risk assessment
within the scope of medical devices. Tools for conducting risk@nalysis are described in Annex K.

4.1.1.5 For references on regulatory frameworks, de§ign controls and other quality system aspects $ee
Annex N.

4.1.2 Tdst methods

ISO 11607-1 and ISO 11607-2 require that all test methods used to show compliance with this standgrd
are validqted (see Annex 0). For guidance on the requirements on test methods in ISO 11607-1 gnd
ISO 11607%-2, see Annex A of this decument.

Test methods that have been\subjected to systematic inter-laboratory studies are preferred sipce
the repeTability, reproducibility, and in some cases the sensitivity have been determined. When
incorporating these metheds into a specific laboratory it is important to demonstrate the accuracy gnd
repeatability of the method are at least as good as the reproducibility from inter-laboratory studies.

Test methods developed independently or from the scientific literature can be used. However if is
important to determine if the test method meets the required sensitivity and that the accuracy gnd
repeatability' meet predetermined criteria.

4.1.3 Sampling

Sampling plans should be applicable to packaging systems, reflective of risk tolerance, and be based on
statistically valid rationale (ISO 11607-1:2006, 4.3). See 4.8.2 and 1.4 for further information.

4.2 Design inputs

Priorto considering materials and/or packaging system design, a set of design inputs should be developed
(ISO 11607-1:2006, 6.2.2 and 6.2.3). These will be used in assessing the materials and/or design.

The design inputs will reflect user needs. This information will come from users engineering,
manufacturing, marketing, regulatory, etc. Some examples of design inputs are medical device attributes,
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medical device protection requirements, sales unit configuration, sterilization process, distribution,
handling, and use environment (ISO 11607-1:2006, 6.1 and 6.2).

NOTE For guidance on developing these design inputs see AnnexJ.

4.3 Selection and evaluation of materials

NOTE Information on these topics may be found in Annex A.

4.3.1 Guidance on sterilization requirements (ISO 11607-1:2006, 5.1.6 e) and 5.3)

WLen assessing the material characteristics important to the medical device, process, and*end use, it
is ¢ritical to keep in mind that the material possesses characteristics appropriate for-the sterilization
process (e.g. porosity for gaseous sterilization) as well as be able to withstand.-the rigprs of the
stgrilization process. There are further details on sterilization in Annex B.

4.3.2 Guidance on safety requirements (ISO 11607-1:2006, 5.1.5 and 5.1.6)

When choosing a material for a sterile barrier system there are basic safety requirements that should
be|met. The source, history and traceability of materials should bg-known and controlled| Chemical
properties should be evaluated. This will typically include toxicity and an evaluation of possibl¢ chemical
intleractions between material and medical device. Testing for,the presence of toxic heavy| metals is
oftlen included. Further details are provided in Annex A.

4.3.3 Guidance on barrier requirements (ISO 11607+1:2006, 5.1.4 and 5.1.6)

ThE barrier requirements of the medical device andhe chosen sterilization method will help|define the
appropriate sterile barrier and packaging system\materials. Various methods can be used to pssess the
mdterial characteristics and evaluate the barriépor barrier levels required to protect the medigal device.
Some of the areas to consider include porosity, microbial barrier, air (oxygen), moisture, tenperature
anfl light transmission. These are detailed.in the section on barrier in Annex A.

4.3.4 Guidance on visibility and appearance requirements

Vigibility and appearance requitements, if applicable, will be determined by the desired aesthetics (for
example a sterile barrier system with high gloss versus one with a matte finish), labelling apgroach (for
example, a label insert may’require a sterile barrier system with good clarity), and the degire to see
(o11 mask) the device./Areas to consider are haze, gloss, opacity, and clarity; further informpation is in
Anphex A.

—

4.3.5 Guidance on physical property requirements (ISO 11607-1:2006, 5.1.6 c¢), 5.1.7 €), and
6.3.2)

The sterile barrier system should be capable of protecting the medical device’s sterility, efficacy, and/or
funpetionality untll time of use The sterile barrier system or preformed sterile barrier systeth physical
pr rotective

packaging (if applicable), storage conditions and the distribution system. There are several factors that
impact material performance. Examples include resistance to puncture, abrasion, and tear, flexural
durability, thickness, and basis weight. These factors are detailed further in Annex A. Test methods to
assess physical properties will characterize the material, but are not directly predictive of completed
sterile barrier system performance and further evaluation, such as laboratory simulated packaging
system performance tests, frequently need to be performed to assess material performance of the
sterile barrier system for a specific medical device.

4.3.6 Guidance on heat sealability requirements [ISO 11607-1:2006, 5.1.6 d) and 5.1.8 c)]

Seals should be tested for tensile peel strength and reviewed to determine if the results meet the desired
seal strength for the sterile barrier system. Other criteria include peelability, seal visual attributes, and
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failure of material(s) during opening. A tensile test of the seal is typically used as a screening tool for
selection of material combinations and can be used to evaluate heat seals pre and post sterilization. A
number of different test methods for seal strength can be used. See Annex B of ISO 11607-1. ASTM F88
contains details of some of these methods and also includes information on the effect of differences in
technique.

4.3.7 Guidance on processing requirements (ISO 11607-1:2006, 5.1.2 to 5.1.9)

As packaging materials are evaluated for compatibility with equipment and processing conditions,
consideration needs to be given to predetermined requirements which ensure consistent and reliable
productioph of sterile barrier systems. Common methods used to assess process requirements_gnd
condition$ are dimensional measurements, coefficient of friction (COF), sealability, and coat weight:
these are fiscussed in more detail in Annex A.

4.3.8 Guidance on printing requirements (ISO 11607-1:2006, 5.4)

It is impojrtant to keep in mind the attributes of the packaging materials when designing the print.
Font sizeq or styles may be inappropriate for specific substrates, print colour(s), artwork placement
and copy should also be considered. Evaluations of new substrates need to consider the ability to|be
printed. Printed ink properties need to ensure physical and chemical resistance to degradation, gnd
printed process indicators function for the intended exposure or sterilization process(es). Thought
should be| given to printing before and/or after forming to guaranteé that the graphical appearance
is not significantly altered and the information to be conveyed is&ot rendered illegible. For further
informatipn on evaluating materials for specific printing requiremeénts see Annex A.

4.3.9 Guidance on cleanliness and particulate requirements [ISO 11607-1:2006, 5.1.7d)]

Typical cleanliness expectation is that packaging materials should be adequately free of dirt, dyst,
grease, arld other forms of contamination. Particulates may be embedded or loose, foreign or bitg of
parent mdterial. For further information on particulates see Annex A. The level of particulate inherently
present wjll be dependent upon the packaging material chosen. Size of particulate is frequently estimated
using a TAPPI Dirt Estimation Chart.

4.3.10 De¢vice-packaging system interaction
Material stiffness, sticking, discoleration or other attributes could interact with the medical device use.

Sterile bafrier system compenents could migrate into the medical device (leachables) and interpct
with its cjntents, which could/ead to adverse effects. In the same way, medical device materials cotild
migrate ifto the packaging-system materials resulting in adverse effects. The risk needs to be assesged
and comphtibility studies’should be performed as appropriate.

4.4 Sterile barrier system and protective packaging design (packaging system develop-
ment)

4.4.1 Key elements in the design

Use documented procedures for the design and the development of the sterile barrier system and
protective packaging (ISO 11607-1:2006, 6.2.1).

A key component of the packaging system design process is gathering and assessing the design inputs
(ISO 11607-1:2006, 6.2.2 and 6.2.3), these have been previously covered in 4.3 and Annex |.

The package development function should be included in the design control system or process. The
process of designing a packaging system for a terminally sterilized medical device should begin very
early in the overall development cycle for the medical device. Itis important to be engaged in the medical
device development process and have a keen understanding of all of the attributes of the medical device,
including all relevant medical device, sterilization and manufacturing specifications.
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Sterile barrier system and protective packaging (i.e. packaging system) design may be performed in
conjunction with a contract packager. Guidance on the use of contract packagers may be found in Annex P.

4.4.2 Steps in packaging system design
4.4.2.1 Design the sterile barrier system

4.4.2.1.1 The goal of the package design process is a sterile barrier system which allows the medical
device to be sterilized, maintains sterility to the point of use or expiry date and allows the medical device
to pepresemntedimamr aseptic mammerat the poimt of use {1S6-11607-12006, 6-tamd6:23:

4.4.2.1.2 Select the type of sterile barrier system and the materials of construction-based on the
infprmation (design inputs) gathered through participation in the medical device deyelopment process.
Some common preformed sterile barrier system types and sterile barrier system types are:

a) | preformed tray and lid (ISO 11607-1:2006, A.3.2):

b) | preformed pouch (ISO 11607-1:2006, A.3.3);

c) | preformed sterilization bag (1SO 11607-1:2006, A.3.4);

d)| preformed header bag (ISO 11607-1:2006, A.3.5);

e) | reusable containers (ISO 11607-1:2006, A.3.12);

f) | self-contained products with tortuous path closures{(ISO 11607-1:2006, A.3.11);

g) | those requiring fabricating of sterile barrier system and making all seals - form/fill/seal] and four-
side-sealing (ISO 11607-1:2006, A.3.6 and A;3%7).

4.4.2.1.3 Specify and document the shaterials, dimensions, tolerances, geometry and physical
characteristics of the sterile barrier system, in accordance with the procedures outlined in the quality
syqtem.

=

NOTE Assure tolerances are reasonable for the supplier capabilities and the equipment being use

4.4.2.2 Design the protective packaging
Th protective packaging provides physical protection to the sterile barrier system and its cqntents.

Specify and document the materials, dimensions, geometry, and physical characteristics of the protective
pafkaging, in@¢cordance with the procedures outlined in the quality system.

4.4.2.3 . Prototype the packaging system

a) | Hassessment is successful, proceed to feasibility testing;

b) Ifthe prototype packaging system is unacceptable, return to the design phase;

NOTE Guidance for packaging system design feasibility testing may be found in S.2.

4.4.2.4 Labelling considerations for the packaging system design

NOTE The design and printing of labelling is a critical and time-consuming activity in the medical device
industry. The responsibility for specifying the labelling content is not generally the sole responsibility of the
packaging area or group. Assuring that this specified labelling is incorporated into the packaging system is
usually the responsibility of the packaging area or group.
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4.4.2.4.1 The completed labelling system should remain intact and legible at the point of use, be
compatible with all materials and processes, and not transfer to the medical device or react with the
packaging system in a way that impairs the utility of the packaging system.

4.4.2.4.2 Determine if labelling will be accomplished by printing directly on the packaging materials or
by affixing labels to the packaging system.

4.4.2.4.3 If labels are used, specify the dimensions of die cut label stock, materials, coatings, and
adhesives.

4.4.2.4.4 | Iflabels are used, determine whether they will be pre-printed or printed on the manufactutrjng
floor.

4.4.2.4.5 | Specify the type of printing to be used. Printing types include but are not limited to laser, ink
jet, and thermal transfer.

4.4.2.4.6 | If necessary, specify system of printing variable medical device information on the labegls.
Variable information includes but is not limited to lot or serial number, manufacturing date, and expliry
date.

4.4.2.4.7 | Incorporate instructions for use (IFU) and any included-niedical device literature into the
packaging system design.

4.5 Padkaging process feasibility evaluation

NOTE Feasibility is not a requirement of ISO 11607-1 gr ISO 11607-2. This section is used to assess fhe
feasibility pf the packaging system.

4.5.1 Sterile barrier system manufacturing process

Define thg manufacturing process for the chosen sterile barrier system. Establish a process map or flpw
chart for the manufacturing process. Showeach stage of the fabricating, loading, sealing, and pack|ng
process. Hor each step, analyse potential risks for failure of the sterile barrier system or packaging
system as|well as sources of variatién)that could lead to quality issues. Evaluate risks, decide on way¢{ to
control anjd redesign the packaging/process accordingly (for guidance see Annex K). Indicate packaging
system mpterial and medical ‘device movement. For guidance on detailed analysis see Annex S. For
guidance pn determining precess parameters, see Annex Q.

4.5.2 Equipment Installation Qualification guidance

Determing equipment IQ requirements for each stage/piece of equipment defined in the process mapg or
flowchart] See ISO 11607-2:2006, 5.2 for discussion of IQ as well as 4.8.

a) If usimg-exi
accordingly.

b) Ifusing new equipment, perform IQ.

4.5.3 Prototype or trial runs

Producing prototype packaging for initial performance testing is recommended as it reduces the risk for
failure during validation of the packaging process.

Prototype sterile barrier systems should be produced using process parameters that are to be used for
sterile barrier system performance testing.
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4.6 Sterile barrier system design feasibility evaluation

4.6.1 General considerations

:2014(E)

4.6.1.1 This is an engineering evaluation in which the sterile barrier system (possibly only a prototype
at this point) is subjected to testing. Results of this testing determine if the design is worth pursuing.

4.6.1.2 This testing typically assesses:

a)

b)

4.4
gel

4.6

4.6

Anhex A for further information on test methods.

4.6

4.6

copsidering the worst-case elements identified in 4.6.3 (ISO 11607-1:2006, 6.3.4).

4.4
en

4.6
NO

To
arg
arg

a)
b)

)

YALL 4] ya | b= al 1 H de. b, | - 1 . | 4= P B o
VVIICTLIICT LT SITIHT UdI'TITH Sy SLTIID CUIILAITICTU LT IIICUlItdl UTVILT 4dllu protciicu It 11

physically damaged.

Possible interactions between sterile barrier system and contents.

.1.3 While this step is frequently not a full-scale validation, useful guidance may be found
perating a final packaging system validation protocol.

.2 Sterile barrier system test method

.2.1 Use a documented test plan employing validated test methods (ISO 11607-1:2006,

.2.2 This test plan should include pass-fail criteria.

.2.3 Sterile barrier system tests should be gofiducted on samples that have been cq

.2.4 Samples should be exposed to dynamic testing which simulates the expected di
yironment (ISO 11607-1:2006, 6.3.5).

 believed to be worst-case, for a number of factors related to the packaging system. These i
not limited to:

sterile barrier”system manufacturing (sealing parameters, etc.);

steriliZation process (parameters, number of cycles, etc.): it may not be necessary for the s
be sterilized for initial feasibility testing;

om being

n Annex|,

b.3.2). See

nstructed

stribution

.3 Worst-case feasibility condition
TE Further guidance on-addressing worst-case may be found in Annex H.
properly determine feasibility, determine worst-case conditions, or what at this point in the process

hclude but

amples to

shipping configuration: this requires an understanding of how the medical device will be

shipped to

d)

the customer;

distribution environment: this requires an understanding of how the medical device will be shipped

to the customer;

shelf life testing is usually not required at this point; however accelerated aging may be used.
Accelerated aging testing allows the simulation of the effects of time on a packaging system by
subjecting the fully processed protective packaging system to elevated temperatures in a controlled

environment. Real time is generally estimated by assuming the degradation of packaging
follows the kinetics described by the Arrhenius reaction rate function. For further gui
ISO 11607-1:2006, Annex B.
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4.6.4 Pass/fail status of packaging system

4.6.4.1 On completion of testing determine whether the packaging system met the acceptance criteria

for the fea

sibility tests.

4.6.4.2 The packaging system passes the feasibility testing if the packaging system met all criteria set
forth in the test plan. This establishes confidence that the design will work. Begin preparing for packaging
system validation, typically performed on a validated manufacturing process as in 4.7.

4.6.4.3
modes shg
This may
and appro

4.7 Val

Validation
of the med
sterile bay
of a steril
device pa
closure fo
ISO 11607

4.7.1 Dq

4.7.1.1
determini

4,7.1.2
evaluated

4.7.1.3

[ RAZITTZ SYSTeImn failed to meet all ol tIe Criteria set fortiT 11T tIe (e pIar, the 14
puld be determined and investigated. Corrective action(s) for the failures should be put in.plg

include redesigning the concept and repeating feasibility. Guidance on determining failure md

priate corrective action may be found in Annex R.

dation of sterile barrier system manufacturing process

of the sterile barrier system often means the involvement of additional fanctional eleme
lical device manufacturer, and/or contract packagers and packaging@Suppliers. For preforn
rier system, the medical device packager’s processis often limited.tathe filling and applicat
e barrier system closure seal. In the event a form-fill-seal methiod is employed, the medi
ckager typically performs the validation of the sterile bafrier system formation and
lowing insertion of the medical device. It is recommended{td review this guidance along w
-2.

evelopment of written process validation protocol

Validation protocols may be written for sterile barrier system families. The rationale
hg the sterile barrier system families to evaluate should be documented.

Dften historical data exists for specific material combinations. This information should
to determine if it is appropriate foruse. Document the rationale.

Q activities need to be planned and documented. If an IQ has been previously performed

the equipment of interest, this work-should be assessed to determine if it meets the needs of the curr

validation

4.7.1.4
These prg
features, g

4.7.1.5
These prg

activities.

DQ activities needto be planned and documented. The acceptance criteria need to be detail
defined requirements generally include dimension, seal strength, seal integrity, open
nd material;ihtegrity.

PQ activities need to be planned and documented. The acceptance criteria need to be detail
defined requirements generally include dimension, seal strength, seal integrity, open

features,

nd“material integrity

ire
ce.
de

nts
ed
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ng

ed.
ng

4.7.1.6 The process validation protocol needs to be reviewed and approved by appropriate personnel.
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4.7.2 Performance of validation activities detailed in protocol

:2014(E)

12006,

4.7.2.1 Installation Qualification (if not satisfied from previous IQ work) (ISO 11607-2
5.2)
1Q activities may include:
a) establishing an installation checklist:
— equipment design features;
— installation conditions;
— safety features;
— supplier documentation, prints, drawings, and manuals;
— spare parts list;
b) | verifying that the equipment operates within design parameters;
c) | performing software validation;
d)| establishing environmental conditions;
e) | establishing approved SOP’s for equipment operation aid‘documenting operator training
f) | verifying that critical process parameters are contrelled and monitored, such as
— temperature;
— pressure or gauge pressure;
—  dwell;
g) | establishing calibration procedures and schedules;
h) | establishing preventive maintenance cleaning procedures and schedules.
4.7.2.2 Operation Qualification (ISO 11607-2:2006, 5.3)
4.7.2.2.1 Perform.enigineering studies to establish a worst-case operating window. Typically,
ex{remes of the gpérating window (e.g. lowest and highest temperature, lowest and highest
andl shortest an@longest dwell.) This window should be assessed to verify that it is appropriats

capability of-the'process. The conclusions drawn should be documented.

4.7

protoeol, which will make sure that the entire process window is validated (see ISO 11607-1:2
anl'li -3 A ; i be-buittdurim-the- 6 :

.2.2.%~ Samples produced under worst-case conditions need to be included in the performat

this is the
pressure,
e given the

nce testing
006, 6.3.4

conditions confirmed under PQ.

NO

TE Further guidance on addressing worst-case conditions can be found in Annex H.

red under

4.7.2.2.3 Verify that all control measures defined in the risk management process are in place and
operate effectively.

4.7.2.2.4 Verify that the sterile barrier system produced at operating extremes will reliably meet the
acceptance criteria defined in the protocol.
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4.7.2.3 Performance Qualification (ISO 11607-2:2006, 5.4)

Three successful production runs are typically evaluated. These runs are produced at normal operating
conditions and theruns canbe interrupted by other manufacturing processes on the equipment. However,
all three production runs for PQ need to be successful without a failed run in between. Considerations
should be given to sufficient run time, and the effects of changeovers, breaks, and multiple shifts. Verify
that the sterile barrier system produced meets the acceptance criteria defined in the protocol.

4.7.3 Assessment of validation results

Assess va
that they
need to b

Tdattom Tesuits (1SO1T1607-272006, 54-7 ) ASSEeSS e actvities performed 1 4-7-2 t0 VE
meet the acceptance criteria detailed in 4.7.1.4 and 4.7.1.5. Any deviations from the proto
documented, and reviewed and assessed to determine if the intent of the validation,ppoto

has been met.

4.7.4 Approval of process validation

The proce]
5.5).

4.7.5 Es

Establish
includes:

a) monit
b) inprd

NOTE
choose mo

ss validation needs to be reviewed and approved by appropriate personnel{1SO 11607-2:20

tablishment of documented ongoing process control and menitoring

documented ongoing process control and monitoring (ISQ 11607-2:2006, 5.6). This typica

oring and recording critical process parameters, and
cess testing of sterile barrier systems in accordance to the quality system.

Selected monitors must be suitable for monitorihg the process. Use data and process knowledgg
hitor(s) suitable for the process as reflected.in the Quality System.

4.8 Padkaging system design validatien

4.8.1 Gg
The packd
a) devel
b) perfo
c) asses

and

d) obtaij

tneral

ging system design validation (ISO 11607-1:2006, 6.3, 6.4) includes:

bping a validation pretocol, which is the plan by which the packaging system will be tested
'ming the conditioning and testing defined in the protocol,

bing whether the test results obtained meet the acceptance criteria detailed in the proto

pning\formal approval of the validation.

ify
col
col

to

rol,

4.8.2 Validation protocol

The validation protocol should include detailed information on the following subjects:

a) Establish the plan objectives, which may include physical testing to see if the sterile barrier system
has maintained its integrity after life cycle events such as sterilization, packaging system simulated
distribution testing, and stability testing. Alternatively, stability testing may be performed during
the feasibility portion of the design activities and should be conducted separately.

NOTE

28

Microbial testing methods may be necessary for tortuous path closures.
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Establish the packaging system details and specification, for both the sterile barrier system and any
additional layers of protective packaging. Ensure specifications are controlled prior to finalization
test protocol.

If using the same packaging system for multiple medical devices or a family of medical devices, then
a rationale should be developed indicating that the other included medical devices provide a less
severe challenge than the specific configuration to be validated.

Establish the sampling plan to be used: sample sizes need to be large enough to provide for
statistically significant analysis to provide a high degree of reliability, and will be dependent on

corporate risk nolicvy_economics-and regulatorv reguirements. For further guidance see | 4
r r J7 ’ (=] v 1 (=] "

d)

f)

g)

h)

For

4.8

Te
do

4.8

Prepare the packaging system as follows:

— the sterile barrier system used in the packaging system to be tested should be manufactured in
avalidated process or a process that will be validated. Samples for testingshould be groduction
or production equivalent to those made in the validated process;

— the sterile barrier system or packaging system should be sterilizeéd-in the anticipatdd medical
device/ packaging configuration and in a validated sterilization process. If spetified, the
sterilization process may be performed multiple times to siniulate worst-case conditjons;

— packaging systems to be tested should contain the sterilebarrier system with mediqdal devices
or a medical device surrogate inside, labelling, IFU’s, and all additional packaging layjers.

Define the accelerated aging to be performed, for a discussion of accelerated aging see 1.8 and A.12
and for stability testing see Annex M.

Define the handling, distribution, and storage tésting to be performed; for a discussion of these see
L7 and A.12.

Selectappropriate test methods for the packaging systems to be tested, for guidance on tegt methods
see Annex A.

Establish the acceptance criterjiabased on risk policy and a measured result such as mainfenance of
sterile barrier system/packaging system integrity and/or medical device functionality.

Review and approve all decumentation by the appropriate personnel.

further guidance onthese subjects, see Annex I, generating a packaging system validation protocol.

.3 Performingtesting

5ts should b€ performed according to the protocol. Any deviations to the protocol ghould be
rfumentedand a rationale provided.

4~ Documenting validation results

Results of testing should be compared to the acceptance criteria defined in the protocol and this
assessment of passing or failing the protocol should be documented.

Validation reports and gathered data should be maintained in accordance with the quality system
requirements. The last step is the formal approval of the final report.

4.9 Revalidation

4.9.1 Revalidation is required when changes have been made to the medical device, packaging
system, process, or equipment that will affect the original validation. Some examples are changes in
physical characteristics of medical device contained in the sterile barrier system, process locations,
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methods of formulation or type of equipment, component manufacturer, and analytical techniques used

(1SO 1160

7-2:2006, 5.7).

4.9.2 Revalidation concerns are frequently addressed in the quality system procedures or in the original

validation

protocol.

4.9.3 Revalidation is often affiliated with design control and the associated change control procedure,
the extent of the revalidation chosen will depend on the nature of the change and how it affects the process

or medical device. For further references on design control see Annex N.

49.4 Rd
ensure th{
system (I

011607-2:2006, 5.7.4).

view of the process, medical device, packaging system should be considered periodically] to
it multiple minor changes, which did not require revalidation, have not affected the packaging
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Annex A
(informative)

Selection, evaluation and testing of packaging materials and
sterile barrier systems — Guidance for industry and health care
facilities

A.lL General

Chposing an appropriate packaging material for a sterilizable medical device requirgs careful
copsideration, and should not be made in haste (ISO 11607-1:2006, 5.1, Clause 6). Aspects of the sterile
barrier system to be considered include compatibility with sterilization; robustness with respect to
shipping and handling, barrier properties, and a number of considerations regarding end pse of the
mgdical device. It is most desirable to include packaging system material selection early in the design
process of the medical device. Leaving this important consideration tntil the end of the design process
can result in delays in a medical device being introduced into the marketplace, or impose limitations on
sh¢lf life or other end use considerations. Manufacturers of medical packaging can be a signifijcant asset
in fletermining suitable options.

Test methods exist to provide measures of sterile barrier systems and/or packaging sygtems and
pagkaging materials, both to assess suitability for usé’and as a means of monitoring the manyifacturing
process. Test methods that have statements of pree€ision and bias are preferred, see ISO 11607-1:2006,
ATex B. Not all test methods are appropriate all'of the time. The choice of which test method|to employ
is driven by the requirements of the medical device through its life cycle, and should be chosen such that
the¢ parameters probed are closely related-to medical device sterile barrier system and/or packaging
system attributes. Additionally, some test methods are most appropriate for research and deyelopment
anfl others for compliance monitoring.-Annex A is not intended to serve as a compendium of available
teqt methods, but rather to serve as.abrief overview of the more common ones and the rationgle behind
their applicability. For a guide t@ available tests see EN 868 series or ASTM F2097, a publication of the
Stdrilization Packaging Manufacturers Council (SPMC) of the Flexible Packaging Association [ FPA).

A.p Compatibilitywith the sterilization process

A.2.1 The ability/of packaging materials to withstand the sterilization process and to maintain their
strjuctural integrity are critically important requirements for a sterile barrier system and/or packaging
sygtem (ISO, 11607-1:2006, 5.3, 6.1.3). As a result, the method(s) of sterilization should be|identified
eafly.

A.2.2~ Gaseous sterilization Processes. such as EQ_and moist heat sterilization processes-a d others,

require the removal of air and penetration of the sterilizing agent though the sterile barrier system
and/or packaging system. They also require elevated temperature and humidity conditions, with which
the materials chosen need to be compatible. The introduction and evacuation of these sterilant gases
also challenges the sterile barrier system with pressure changes, so overall sterile barrier system
and/or packaging system robustness and an adequate unhindered porous region of the sterile barrier
system and/or packaging system are required, as is suitable room in all additional layers of packaging to
accommodate sterile barrier system expansion.

A.2.3 While material changes due to EO are often negligible, other methods, such as radiation or gas
plasma, can effect significant changes in material properties, see AAMI TIR 17.
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A.2.4 It is imperative that the type and number of anticipated sterilization cycles are evaluated,
preferably on the final sterile barrier system, including the medical device, as part of the selection process.
Annex B offers a more detailed review of sterilization methods to assist with material selection.

A.3 Safety considerations

A.3.1 Mostaspects of packaging material safety can be addressed systematically through standard tests
and certifications obtained from packaging suppliers. The exception is any interaction between sterile
barrier system material and the medical device, which is best determined only by the medical device
manufactyrer.

A.3.2 Cdmplete traceability of sterile barrier system and/or packaging systems and its components is
typically haintained by the manufacturer of medical packaging, primarily as an aid in detefimining the
root causg of any non-conformances.

A.3.3 Pdckaging materials should be non-toxic. Guidance to assess biocompatibility can be found in
ISO 10993-1 and ASTM F2475.

Although [not required by medical packaging regulations, food packaging‘reégulations are commonly
used as the first point of reference when evaluating the toxicological properties of packaging materigals
e.g. FDA (ode 21 CFR 170 -189, BFR 36 XXXVI and the European Cominission Regulation No 10/2(011
on plastid materials and articles intended to come into contact with’food. Biocompatibility testing is
subsequeItly carried out depending on the specific application.

An additignal safety concern that may be relevant is the possibility of extractables that may leach put
of packagjng materials over time, potentially contaminating the medical device or the environmgnt.
ASTM D47%54 deals with extractables testing.

A.4 Bagrier guidance

A.4.1 Al sterilizable medical packaging materials for sterile barrier systems need to provide [an
effective microbial barrier (ISO 11607-1:2006, 5.2). In non-porous materials this requirement is met|by
demonstrating that the material doestnot permit the passage of air, as detailed in ISO 11607-1:2006,
Annex C. |n porous packaging materials, the microbial barrier can be assessed using test methods| as
listed in I§0 11607-1:2006, Anpex-B.

A.4.2 In|addition to microbial protection, a sterile barrier system may need to provide a barrier to the
passage of gases or light»Note that in this context gas transmission is a separate topic from porosjty,
and referq to the mu¢h-slower migration of gas molecules through a solid material. Medical devices that
need to rgtain or-are sensitive to moisture or which are affected by oxygen or other gases will require
packaging materials that provide a specific barrier for the gas or vapour of interest. Water vapgur
transmissjon’is covered by ASTM F372 and ASTM F1249 while oxygen transmission can be quantified| by
use of ASTM-D3985.

A.4.3 Quantification of light permeation can be accomplished spectroscopically with foreknowledge of
the wavelengths of light that are of interest. Manufacturers of medical packaging materials can provide
information regarding the barrier characteristics of the material but the medical device manufacturer’s
sterile barrier system and/or packaging system validation will assess whether a given material meets a
specific medical device’s requirement.

A.4.4 Contamination can be both airborne and waterborne. The wet bacterial barrier performance is
governed by the ability of the packaging material to be as much water resistant as possible.

32 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=a80febc6d122450231dce7da4b7cdb9c

ISO/TS 16775:2014(E)

A.5 Visibility and appearance of the medical device

Several standard test methods exist which can be used to compare packaging materials to each other
or to gauge the ability of a material to meet medical device visibility or appearance goals. Haze, which
describes the scattering of light as it passes through a material, can be measured using guidance from
ASTM D1003. Gloss, which is the reflectance or surface sheen of a substrate, can be determined with
ASTM D2457. Opacity is the ability of a material to stop the transmission of light, more information on
which can be found in ASTM D589.

A.
of

.1 Some of the physical properties that may be considered are listed in A.6.2 to Aa111.
standard test methods are mentioned in the text, but other examples of test méthads ar
11607-1:2006, Table B.1.

Examples

e listed in
IS(

In
fon
ne
thd
Sy
thi
of

hddition to withstanding the sterilization process, sterile barrier system.and/or packaginlg systems
medical devices need to also protect the medical device’s sterility and efficacy until such time as it is
bded. The shape and mass of the medical device, the type of protective'packaging (if appli¢able), and
transport and storage systems will all play a role in challenging thisattribute of the sterjle barrier
tem and/or packaging system. While the only definitive means of establishing the approprjateness is
ough actual use with the medical device, a number of standard-physical properties provide a means

idd

udging potential materials for use in a given application¢Eew if any of these properties
ntically the manner in which a particular medical device will'challenge a sterile barrier syst
Ckaging system. Manufacturers of packaging materials\will make available values for somn

represent
bm and /or
e of these

pa
perties, but it is important to remember they serve'as a screening tool, and are usually provided as

pr
tyxical values, rather than specification values where“igid tolerances are imposed.
ider if the

dical device contains sharp edges or protrusions that may penetrate the packaging material, lestroying
integrity. ASTM D1709, ASTM D3420 and’ASTM F1306 provide guidance.

A.6.2 Puncture resistance: The puncture resistance of a material may be important to cons
mg
its

A.6.3 Abrasion resistance: Abrasion resistance is the ability of a surface to withstand the| effects of
repeated rubbing, scuffing, and scratching. This can occur between:

— | the medical device and-the sterile barrier system,

—| the sterile barrier-system and sterile barrier system, or

—| the sterile barrier system and the protective packaging

dufing distribytion. As no test currently exists that is predictive of these effects, sterile barrjer system
anfl/or packaging system performance testing of actual medical device is usually required.

bntinue to

: ed ystem. For
example the materlals for a peel open sterlle barrier system should be resistant to tearmg in the peel
open area, while the materials for a tear open sterile barrier system should readily propagate a tear. Test
methods to assess tear resistance include ASTM D1922 and ASTM D1938.

A.6.5 Flexural durability: The ability of a material to withstand damage by repeated flexing or folding is
described as its flexural durability. The medical device shape, the type of protective packaging used, and
the transport system will determine the importance of this attribute. ASTM F392 provides guidance on
testing flexural durability.

A.6.6 Thickness: Generally, as the thickness of a specific material increases its durability increases.
However, since increasing thickness also increases stiffness, a point may be reached where increased
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thickness creates a brittle material more prone to flex cracking (reduces flexural durability). Test methods
to determine thickness include ISO 534 and ASTM F2251.

A.6.7 Tensile strength: The tensile strength of a material is the maximum force (tension) required to
break or fracture the material. It is often referred to as ultimate tensile strength and is expressed as force
per unit area. Although the tensile strength will remain consistent, increasing the thickness of a specific
material will increase the force required to break the material. Because the tensile strength measurement
is taken at a point beyond the elastic limit or yield point (the amount of force required to permanently
deform the material), its usefulness in predicting durability is limited. In fact, tensile strength is often
inversely related to durability. ISO 1924-2 and ASTM D882 provide guidance on testing tensile strength.

A.6.8 Elpngation: The difference in length, expressed as a percentage of the original length{when a
material i§ subjected to a tensile load. Typically, elongation at break is reported. Because elongation at
break is heyond the elastic limit or yield point (the amount of force required to permanently deform
the materjal), its usefulness in predicting durability is limited. ASTM D882 provides guidance on testjng
elongatioi.

A.6.9 Bdsis weight: The basis weight of a material is its mass per unit area. Test' methods to determ|ne
basis weight include ASTM D4321 and ASTM D3776.

A.6.10 Bqnd strength: The bond strength is the amount of force neededto Separate interlaminate plie§ of
a materiall ASTM F904 provides guidance on testing bond strength.

A.6.11 Wkt strength. The wet strength may be important to comasider if the packaging is sterilised in wet
conditiong as moist heat and EO.

A.7 Sterile barrier system integrity

A.7.1 Stprile barrier system integrity is an essential element for a medical device that is supplied in
the sterilg state. The sterile barrier system-provides confidence that the medical device remains in a
sterile condition to the point of use, and facdilitates the aseptic delivery of that medical device. Losq of
sterility i regarded as an event related phenomenon i.e. occurs in conjunction with a physical bregch
of the stefile barrier system. Exposures to excessive and frequent temperature and pressure variatigns
during stqrage and transport or Wwetting of packages are also considered as events. They are not easy
to detect and increase the propability of contamination. Hence, it is critical to ensure a sterile barrjier
system anld/or packaging system provides an appropriate level of medical device protection, and that{an
inspection] of that sterile baprier system and/or packaging system, including the sterile barrier system
can reliably serve as abmeasure of sterility maintenance. Test methods associated with package integrity
involve prpbing for physical breaches in the microbial barrier, due either to the failure of a package (stefile
barrier syftem) seal or a failure of the material itself.

A.7.2 Vikyalinspection: Employing ASTM F1886 channel defects in package (sterile barrier system)
seals can be-detected with good probability. While subject to- some material limitations,and-insufficient
to definitively rule out pinholes and minute tears in sterile barrier system materials, visual inspection
is nevertheless a valuable means of monitoring seal integrity. Other tools that have also been useful
include polarized light and black light. These are generally not employed as the sole methods by which
sterile barrier systems are evaluated during initial sterile barrier system and/or packaging system, but
frequently serve as an in-process check during regular sterile barrier system and/or packaging system
production.
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A.7.3 Dye penetration: ASTM F1929 involves the wicking of a dye solution through a channel defect.
This is a common test for seal validation if seal quality has not yet been correlated with visual inspection.
This test is more difficult to perform on cellulosic materials.

Dye tests can be affected by the materials used, and operator training and experience. As such, careful
interpretation of test results is necessary. It is important that these tests are performed by operators
who have been assessed as competent to perform the tests. Once the correct interpretation of these
tests is understood they provide a reliable and sensitive means for detecting channels, holes etc.

A.7.4 Bubble testing: ASTM D3078 and ATSM F2096 involve submersion of a package (sterile barrier
sydtem] in a fluid and the application of a pressure differential. An evolution of gas may indicate the
préesence of a leak. Best suited for gross leaks, it is commonly employed on packaged medical device that

hag been subjected to actual or simulated shipping conditions to assess package (sterile)barri
integrity.

A.7.5 Other integrity methods: Alternative techniques include employing COzror-helium as a
préssure or vacuum-decay measurement, as well as ultrasonic methods that‘ean characterize]
other anomalies.

br system)

[racer gas,
leaks and

A.T.6  Whole package (sterile barrier system) microbial challenge testing: The sterile barrier system

is
mifroorganism. The outside of the system is then decontaminated, aseptically opened, and a s
is performed on the medical device. This is an alternative tohysical integrity testing, but thesg
arg not particularly reliable and are technically challengihg to execute. While there are no
ac

clgsure sterile barrier system when properly validated”ISO 11607-1:2006, Annex B.

A.B Seal strength and burst strength

A.
is
thd
ma3
ba

.1 Seal strength: The primary meahns-of characterizing package (sterile barrier system) ses
0 measure the force required to separate two packaging components. Such a separation may
sterile barrier system and/or paekaging system design, in order to facilitate aseptic present

‘rier system) seal strengthi measurements are key indicators of the package formation proce

The strength of the peelable seals of preformed sterile barrier systems is a function of the mat
thg

by|the manufactureryThis is also true for suppliers of materials for sterile barrier systems.

laced into a chamber and exposed to an aerosol challenge of’a known concentration of

manufacturing precess of the supplier. The anticipated range of seal strength values is best

a known
erility test
b methods
niversally

epted test methods, these methods may be appropriate for evaluating the integrity of torffuous path

1l strength
be part of
ation, or it

y represent the force required.to rupture a permanent (or “weld”) seal. In either case package (sterile

SS.

erials and
specified

bss to form

epresents
binations

to determlne 1f the results meet the desn’ed seal strength for the sterlle barrler system and/or packaging
system. This process is typically used as a screening tool for selection of material combinations and can
be used to evaluate pre- and post-sterilization seal strength. Thereafter, seal strength measurements may
be used to monitor manufacturing and to ensure a process is in control as long as seal strength data has
been demonstrated to be a suitable monitor of the process.

A.8.3 ASTM F88 is the definitive test method for characterizing seal strength. A tensile testing machine
pulls apart two “legs” of a precision-cut seal section at a controlled rate of separation, measuring
separation distance and tensile load during the process. Typically seals are tested at several points around
the package perimeter. ASTM F88 provides information on the effect of differences in technique. Guidance
in seal strength characteristics are also given in EN 868-5.

© IS0 2014 - All rights reserved 35


https://standardsiso.com/api/?name=a80febc6d122450231dce7da4b7cdb9c

ISO/TS 16775:2014(E)

A.8.4 Burststrength: A means by which an entire package (sterile barrier system) is tested, burst testing
involves internally pressurizing a package and noting the impact of that pressure on the package seals.
The degradation of seals (creep), the time to package failure (creep to burst), and the ultimate burst
strength are measurements obtained by ASTM F1140 (unrestrained) and ASTM F2054 (restrained) test
methods. While burst strength testing probes the entire package (sterile barrier system) at once, it does
not apply the force equally to all parts of the package, and necessarily carries more variability in the
observed results than peel testing. Burst testing is more typically used for in-process control. When it will
be used as such a control then concurrent tensile and burst testing should be performed at the time of
validation.

A.9 Material processing guidance

A.9.1 Mhny sterile barrier system and/or packaging system specifications and process chardeterizatigns
are determined through dimensional measurements. Typical dimensional considerations related| to
medical dpvice fit and functions are overall length and width, inside length and widthjytand seal width.
Other dinpensions should be determined based on individual application and process performaince
requiremgnts. Refer to ASTM F2203 for linear measurement guidance.

A.9.2 Frjiction can affect the processing of packaging materials when moving-over metal surfaces, other
substrateg, or themselves. For example, in stacking and auto-loading operations, materials can feed
incorrectly due to high levels of friction. Categorization of the static and kinetic coefficients of friction of
materials |can help the dependability of sterile barrier system and /or.packaging system processing. $ee
ASTM D1894 for further guidance.

A.9.3 Stprilebarrier system formation and sterility maintena¥ce are dependent on sealability. Packagjng
materials |can seal at a variety of conditions. Therefore the characterization of a packaging material’s
sealability may include the following: size of seal windéw, seal strength, seal evidence (if peelable), gnd
the procegsability of temperature sensitive materialsy It is a common practice to evaluate sealing on |ab
equipmenyt, and due to the variation in the location of thermocouples, seal tool mass and other factqrs,
sealing cohditions may vary from one piece of eguipment to another. See ASTM F2029.

A.9.4 THe coat weight of an adhesive:coated substrate can affect its sealability, seal strength, gnd
transfer. Jepending on the adhesive and substrate, coat weight can influence the cohesive or adhesjive
failure modes of the seal during peeling, which affect the consistency of seal strength and coating trangfer
appearande between two substrates. For consistent results in sealing and peeling the coat weight ne¢ds
to fall within the agreed range. See ASTM F2217.

A.10Pripting guidance

A.10.1 N¢w packaging materials to be printed may need an evaluation for printability. The printability of
a material is related to its wetability or surface tension. Surface tension measurement, whether utilizjng

contact angle-equipment, or dyne solutions, can be used to determine the level of surface treatment andfor
the printa i : it i i ility
over time.

A.10.2 Poor ink or anchorage/adhesion to material can affect the appearance and legibility of print or
the functionality of coatings on packaging materials. Since the acceptability of the degree of anchorage is
specific to each application, an acceptability criterion needs to be agreed upon by user and producer of
packaging material. See ASTM F2252.

a) Printing intended to convey information should have no missing print, smears, smudges, or offset
that renders it incorrect or illegible (ISO 11607-1:2006, 5.4). Printing in the seal area may affect the
sealability of a material, as well as the sealing process may affect the ink and /or print legibility. Other
considerations may include compatibility with the chosen sterilization process, where temperature
and/or chemical resistance could affect printing.
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b) Abrasion of printed packaging material in the distribution environment can change the graphic
appearance of a sterile barrier system and/or packaging system by scuffing, removing, or rendering
print unreadable. In laboratory conditions, comparing abrasion resistance of surface printed
materials against established standards can approximate the effects during shipping and handling.

For further guidance see ASTM D5264.

The printed surface of sterile barrier system and/or packaging system materials may be exposed
to chemicals during its life cycle. Chemicals can degrade, soften, smear, and remove printing, which
affects its appearance and legibility. The relative resistance to known or expected chemicals needs
to be evaluated. For further guidance see ASTM F2250.

A.Ill Cleanliness and particulates

A.]
ma3
be
ch

1.1 Foreign material that is on the surface of the sterile barrier system and/or-packagihg system
terial and that can be brushed or rubbed off is considered loose particulate. Leose particulpte should
minimized. The level of particulate inherently present will be dependent upon the packaginig material
psen. Size of particulate is frequently estimated using a TAPPI Dirt Estimation Chart.

A.11.2 Foreign material that is embedded between layers of a laminate or within a film, non{woven, or

pa
th3
ba
Ge
Se

ber, should be minimized. Gels, small particles of resin with higher<than-average molecular v
t appear as small, hard, glassy particles, are not foreign material and are inherent to man
sed materials. Carbon particles are bits of parent material that have seen excessive heat in p
s and carbon particles should be considered separately from embedded foreign material p
e e.g. [EST-STD-CC1246D that provides a basis and a uniform method for specifying product g

veight and
[y polymer
rocessing.
articulate.
leanliness

levels and contamination control program requirements.

A.12 Accelerated aging and environmental challenging

A
a)

| 2.1 The following definitions have beenincorporated into ASTM F17:

ecting the
ntative of
assuming
S reaction

accelerated aging — a technique to simulate the effects of time on a package by subj
product/package system to elevated temperatures in a controlled environment represe
controlled environment sterage conditions. The equivalent time is generally estimated by
the degradation of packaging materials follows the kinetics described by the Arrheniu
rate function, more diseussion of which is available in ASTM F1980.

b) | environmental\challenging — the process of subjecting a package to extremes of temperature
and/or humidityand/or other environmental conditions, with the goal of determining senditivities of
the packagéto’environmental stresses. In contrast to accelerated aging, environmental challenging
often includes conditions, or transitions, or both, of temperature and humidity that equalfor exceed

those that can be encountered in a package life cycle. For further guidance see ASTM F2825.

Fol examples of real time aging temperature selection and accelerated aging duration calculations, see
ASTM/F1980.

A.12.2 In accelerated aging, the temperature and humidity levels are chosen to ensure the materials do
not reach the physical transition points. When performing environmental challenging, the aim is either to
assess sterile barrier system and/or packaging system performance at the extreme conditions possible in
a package life cycle, or to stress the material near or past its failure point.

This delineationis centred upon the factthatdifferent materials have varying sensitivities to temperature
and moisture, and conclusions regarding a given material’s suitability as a sterile barrier system and/or
packaging system component may not be valid. For example, paper is particularly sensitive to relative
humidity. Excessive drying negatively impacts strength properties, and excessive humidity can lead
to mould growth. Some laminates may fail under extreme conditions, although real time or controlled
aging rarely or never demonstrates such a result.
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A.12.3 The medical device industry is a dynamic environment, so requiring real time aging prior to
marketing and selling a medical device is often impractical. Using accelerated aging to test sterile barrier
system or packaging system shelf life is generally accepted as valid for new medical device introductions,
provided real time aging is in place to confirm accelerated aging test results. Typically, a series of tests
are carried out to probe package integrity, opening features (if applicable), and the general properties
of the packaging materials themselves. Generating both pre-sterile and post-sterile attribute values are
important in order to capture the effects of the sterilization process prior to beginning the aging process
on the sterile barrier system materials and seals. Aging studies can be performed on empty sterile barrier
systems (see SO 11607-1:2006, 6.3) aslong as they have been exposed to the maximum sterilization cycles
expected. If aging sample does not include contents a rationale should be documented that supports the
sample configuration used. Other approaches involve a shipping study performed at time zero. Mafetial
property tlesting then follows as a measure of the influence of time simulated by accelerated aging:

Use of the|Arrhenius equation is generally recognized as an approach for defining the effect of'élevated
temperatyre on a homogeneous first order reaction rate. Phrased more simply, the easier Q1o F 2
calculatioh developed from this equation assumes that the aging process is approximately doubled for
each 10 °( rise in temperature. For example, 45 days at 55 °C is equivalent to one year at 25 °C. (Further
discussion is available in AAMI TIR17 and ASTM F1980.)

The tempgrature should be chosen carefully so that materials are not damaged because of conditigns
that woulfl not be expected to occur in real world or are outside of the recommended range of use for
that material. See ASTM F1980 for guidance on the effects of the humidit§)during accelerated aging.

When chgosing the temperature to conduct the accelerated aging/care should be taken to selpct
temperatyres, which do not cause any material transitions or sterile barrier system and/or packaging
system d%tortion, or induced nonlinear changes such as crystallinity, generation of free radicals, gnd
peroxide dlegradation.

When conpideringtherole of humidityinaccelerated aging, itisimportanttorealize thatrelative humidity
is exactly that; it is the amount of water suspended in.the air relative to its capacity at that temperature.
As such tHere is an inherent danger in maintaining the same percentage of relative humidity as ambigent
levels durfing an accelerated aging study, as it nécessarily results in higher moisture exposure tharg is
typically §een during real time aging. For a detailed discussion of this topic see Reference.[107]

A.12.4 Afother aspect of sterile bagrier system testing relates to environmental challenging|or
conditionl;ng material at various different temperatures and humidity levels in order to simulate exposyire
to various|conditions from shipping te different climates. Hot/cold cycling can be used to mimic seasopal
extremes fo which packaged medical devices can be subjected, however attention should be paid to the
rate of chgnge.

Once agaip, the temperature and humidity levels should be chosen carefully based on an understandjng
of the profluct distribution and use conditions. The discussion of temperature and humidity above, wjith
the exception of ligedrity concerns, is also pertinent to environmental challenging. One approach fdr a
commonly used distribution system can be found in ASTM F2825.

A.12.5 Thé-medical device manufacturer should make the final decision regarding the suitability df a
packaging material and/or system to ensure efficacy of a sterilized medical device. This discussion is
intended to serve as a guide in choosing the conditions for testing a sterile barrier system and/or packaging
system or packaging material so that informed judgments can be made regarding the performance of
the sterile barrier system and/or packaging system over time, and to separate shelf life testing from the
environmental impact of temperature and humidity.
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(informative)

:2014(E)

Sterilization considerations — Guidance for industry and health

care facilities

B.Il Overview

B.1
to
vel
dig
an
So
a)

b)

c)

d)

f)

.1 Full consideration of the sterilization process for a terminally sterilized jnedical dey
be included during medical device and sterile barrier system and/or packaging system d

tate aspects of material selection, sterile barrier system and/or packagingsystem configur
] medical device logistics.

ne aspects to be considered are:
material selection — porous or impermeable;
gaseous sterilization methods typically require porous'$terile barrier systems;

irradiation sterilization methods may use impermeable or porous sterile barrier systems. S
irradiation;
compatibility — Ability to withstand the'process:

Consider the medical device and .sterile barrier system and/or packaging system pel
after exposure to the chosen sterilization method at the process extremes or after multip
exposures. For example, it is(important to understand what physical properties (fun
cosmetic) may change with a given material undergoing irradiation and that the difference
e-beam and gamma sterilization methods and or dosage may have different degrees o
materials.

density/orientatien:

Consider shadewing effects of other medical devices in the same container or adjacent
(gamma ard-e‘beam.)

specialtotes/conveyor limitations:

ConSider constraints of the sterilization process, i.e. tote size for gamma sterilization

rice needs
esign and

ification to determine compatibility (ISO 11607-1:2006, 5.3). Very often, the sterilization method will

htion, size,

ometimes

porous sterile barrier systems are used to enable abatement of odours that can develop during

-formance
le process
ctional or
s between
F effect on

ontainers

conveyor

clearances for e-beam, pallet sizes for EO sterilization, etc.

g)

pallet configurations:

Consider pallet configuration for minimum reconfiguration needed at the sterilizer (i
sterilized), optimum space utilization and shipping efficiency.

f contract

B.1.2 Some guidelines on the factors to consider for specific commonly used methods of industrial
sterilization are listed below. The science of sterilization processing continues to be developed. New
technologies should be studied closely to determine which material properties and design characteristics
are crucial to successful processing.
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B.2 Ethylene oxide

B.2.1 Process summary: Sterilization by alkalizing gas with moisture and heat.

B.2.2 Medical device/sterile barrier system considerations:

a) The medical device, sterile barrier system, and inks should be able to withstand elevated humidity
and temperatures (typically < 60 °C, high humidity), deep repeated vacuums, nitrogen and EO.
Temperature and humidity ranges will vary with the design of the sterilization cycle.

b) The medical device needs to have areas that can allow gas penetration throughout and allpw
sustalned contact with all areas of the medical device.

c) The gterile barrier system needs to have porous areas that allow gas to pass in and-out. (ias
transport through the permeable portion needs to occur at a rate sufficient to maintain sterile
barrigr system integrity during the vacuum and/or fill process. Care should be‘taken to enstyire
that the configuration of individual sterile barrier systems contained in a sterilé barrier systpm
and/dr packaging system does not impede their permeability. Avoid close cofitact of the permeaple
material with a non-permeable one as this may prevent the gas from penefrating.

B.2.3 Process considerations:

a) Timing: the process may take several days for pre-conditioning,)sterilization, and aeration. Wait
time is needed for biological indicator release unless parametric release is used.

b) Efficigncy will also depend on manufacturing time to build the full load; which is often several to
many|pallets in size.

c) Load pize: based on the chamber size and considerations during the sterilization validation.

d) The sferilization cycle can be somewhat custemized to meet medical device and microbiological
requifements.

e) Remajining amounts of EO are out gasseédto be within safe limits as a part of the sterilization process
cycle |settings, and the medical deyvice needs to be tested for residual by products of sterilizat{on
(see 150 10993-7).

B.2.4 F(r further informationon EO sterilization see:

— 1S01]1135-1;

— 1S0 10993-7;

— ISO/T|S 11135<2;

— AAMI|TIR1S;

— AAMITIRTS;

— AAMITIR19;

— AAMITIR20;

— AAMITIR2S.
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B.3 Gamma irradiation

B.3.1 Process summary: The packaged medical device is subjected to ionization radiation in the form
of high energy gamma photons released from a radioactive source such as cobalt-60, which disrupts the
molecular structure of microbes, disabling reproduction.

B.3.2 Medical device/ sterile barrier system and/or packaging system considerations:

a) The medical device sterile barrier system and/or packaging system and inks needs to utilize
materialsthatcanwithstand inni7ing radiation (‘rncc_lin](ing and chain scission can cause cosmetic
and functional physical property changes, and or evolvement occurs with some materials.[Radiation
stable material replacements may be available.

b) | Elevated temperatures may occur when using this method and should be taken‘into consfideration.

c) | Packaged case density is an important factor and should be controlled to be ¢onsistent in the process
to maintain dosimetric release.

d)| This method should be considered if the medical device has closed inareas that cannot be|sterilized
with a gas or a non-porous sterile barrier system and/or packagifngsystem is needed.

e) | Case size should be optimized to be compatible with the irradiator carrier size.

B.3.3 Process considerations:

a) | Timing: the process is relatively short, however waits may occur since medical devices|of similar
densities should run together. Since the processuses dosimetric release, post-sterilization] waits are
not needed.

b) | Load size is based on carrier size used atthe irradiator and dose mapping studies.

B.3.4 For further information on radiation sterilization see:
— IS0 11137-1;
— IS0 11137-2;
— IS0 11137-3;
— AAMITIR17;
— AAMI TIR29;
— AAMKTIR33,
— BAMI TIR35.

B.4 Electron beam sterilization (E-Beam)

B.4.1 Process summary: An accelerator-based system sterilizes medical devices by directing a
concentrated stream of electrons at sterile barrier system and/or packaging systems containing finished
medical device.

B.4.2 Medical device/ sterile barrier system and/or packaging system considerations:

a) The materials of the medical device, sterile barrier system, and inks should be carefully selected
to withstand E-beam radiation. The effects on materials may be less dramatic than with gamma
radiation.
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b)

Packaged case density is an important factor and should be controlled to be consistent in the process
to maintain dosimetric release.

This may be a good choice for medical devices that have closed in areas that cannot be sterilized
with a gas.

B.4.3 Process considerations:

a)

b)

c)
d)

B.4.4 Fdr more information on E-beam sterilization see:

a)
b)

B.5 X-rhy sterilization

Timing: the sterile barrier system runs through the process on a conveyor, sometimes two passes
are needed. Since the process uses dosimetric release, post-sterilization waits are not needed.

Orienkation of medical device/sterile barrier system and/or packaging system should be controlled
so all parts of the medical device are exposed to the beam, i.e. take care to avoid the issue knowr] as
“shadpwing.”

Load fize: limited by density requirements and equipment/conveyor criteria.

Wherl incorporated into a production line, this can be an efficient, sterilization-rmethodology:.

ISO/ASTM 51649;

Standiards in gamma irradiation (see B.3.4).

B.5.1 Process summary: The packaged medical device is exposed to radiation via ionized particle
acceleratipn, which creates X-rays called bremsstrahlunig radiation. This process alters the chemical gnd

molecularibonds causing the destruction of reproducing microorganisms.

B.5.2 Mgdical device/sterile barrier system @nd/or packaging system considerations:

a)

b)

The medical device or sterile barrier System and/or packaging system needs to utilize materipls
that can withstand ionizing radiation. Although this process has shorter exposures at lower doges,
crossilinking can cause cosmetic(yellowing) and functional physical property changes.

Sterilg barrier system andy/or packaging system does not require a porous membrane as X-rays ¢an
penetrate through packaging materials and into medical device structures.

The dycle has limited stress on sterile barrier system seals because cycle does include vacuym
phasss.

Pallet] or tot&configuration density is an important factor and should be controlled to be consistent
in the| procéss to maintain dosimetric release.

Considerthe tontractsteritizers patlet ortote Tmatertal tranmdting systenT to optimmize the stetile
barrier system and/or packaging system design to reduce dead space in the sterilization cycle.

B.5.3 Process considerations:

a)

b)

42

Efficiency will also depend on sterile barrier system and/or packaging system, shipper, and pallet
configurations of the finished medical device.

Load size: based on the facility limitations and validations considerations derived from
manufacturing schedules and inputs considered during the sterilization validation.
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B.6 Moist heat (steam) sterilization

B.6.1 Process summary: the packaged medical device is subjected to saturated steam and elevated
temperatures. Steam is the sterilizing agent and needs to pass through the sterile barrier system and/or
packaging system in order to contact the medical device.

B.6.2 Medical device/sterile barrier system and/or packaging system considerations:

a) Themedical device, sterile barrier system and/or packaging system, and inks should notbe sensitive

towatervanourorcondensate and elevated temperatures
r r

b) | The sterile barrier system and/or packaging system needs to have porous areas thatallow steam to
pass into and out of the sterile barrier system and/or packaging system. Steam tfansport through
the permeable portion needs to occur at a rate sufficient to maintain sterile barriér system integrity
during the vacuum and/or fill process. Care should be taken to ensure that the configuration of
individual sterile barrier systems contained in a sterile barrier system and/or packagihg system
does not impede their permeability. Avoid close contact of the permé€able material wjth a non-
permeable one as this may prevent the steam from penetrating.

c) | The medical device needs to have openings that can allow steampenetration with sustaingd contact
with all areas of the medical device.

B.6.3 Process considerations:

a) | Timing: the process usually takes less than 2 hours'with no aeration required. Unless parametric
release is used to release sterilized product the product needs to be held pending sqtisfactory
results of biological indicator tests.

b) | Load size: limited by equipment criteria and sterilization process validation for the medital device.

B.6.4 For further information on steam Sterilization, see:
— IS0 17665-1;
— ISO/TS 17665-2.

B. Sterilization using moist heat and non-porous packaging

B.7.1 Process smmary: Steam or pressurized hot water is used as a media to heat the package¢d medical
device.

B.7.2 Medical device/ sterile barrier system and/or packaging system considerations:

a) | Fhe medical device, sterile barrier system and/or packaging system, and inks should not bg¢ sensitive

to hnmiﬂify saturated steam and elevated fnmparafnrﬂc

b) Moisture needs to be present inside the sterile barrier system in order to create the steam and
pressure that will sterilize the medical device.

c) The medical device needs to have openings that can allow steam and/or pressurized water
penetration with sustained contact with all areas of the medical device.

B.7.3 Process considerations:

a) Timing: the process takes only a few hours, with no aeration required. Unless parametric release
is used to release sterilized product the product needs to be held pending satisfactory results of
biological indicator tests.
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b) Load size: limited by equipment criteria and sterilization process validation for the medical device.

c) Overpressure control typically is needed to process peelable sterile barrier systems.

B.7.4 For further information on steam sterilization, see ISO 17665-1.

B.8 Dry heat

B.8.1 Process summary: the packaged medical device is subjected to high temperatures for an extended

period of fime.

B.8.2 Medical device/sterile barrier system and/or packaging system considerations:

The medig¢al device, sterile barrier system and/or packaging system, and ink should withstand elevaf

temperat
temperat

B.8.3 Process considerations:

a)

b)

B.8.4 Fdr further information on dry heat sterilization, see 1SO 20857.

B.9 Peroxide sterilization

B.9.1 The two common types of peroxide stérilization are:

a) Gasplasmaisalsoknown aslow-temperature hydrogen peroxide gas plasma (LTHPGP) sterilizati

b)

B.9.2 Process summary:the packaged medical device is placed in a chamber at low temperatures 3
subjected [to hydrogen péroXide gas that is vaporized or a gas plasma process.

B.9.3 Mgdical device and sterile barrier system and/or packaging system considerations:

a)

b)

c)

d)

44

Timirlg: the process takes only a few hours, with no aeration requiged. Unless parametric rele
is usgd to release sterilized product the product needs to be held pending satisfactory results

biolo

Load

Hydr

utiliz¢ hydrogen peroxide that.is vaporized, but gas plasma includes a plasma generation step.

The

tempe¢rature up to 55 °C with humidity up to 80 % RH for the duration of the validated cycle.

Ires. This typically may be 160° C or higher, for several hours, or may be a longer cycle at lov
res.

gical indicator tests.

bize: limited by equipment criteria and sterilization process validation for the medical dev

pgen peroxide that is vaporized is similar to, but not identical to, gas plasma sterilization. B

edical device, sterile barrier system and/or packaging system, and ink to withstg

ed
er

hse
of

th

nd

nd

If plasmais used, the medical device, sterile barrier system and/or packaging system, and ink should
be compatible with the plasma, and with the plasma generation process.

The medical device, sterile barrier system and/or packaging system, and ink should not be sensitive

to de

ep vacuum or hydrogen peroxide.

The medical device needs to be capable of withstanding the rates of pressure change allowed by the
equipment.

The medical device needs to have areas that can allow gas penetration throughout and allow
sustained contact with all areas of the medical device.
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The sterile barrier system and/or packaging system need to have porous areas that allow gas to
pass into and out of the sterile barrier system and/or packaging system. Gas transport through the
permeable portion needs to occur at a rate sufficient to maintain sterile barrier system integrity

during the vacuum and/or fill process.

Cellulosic materials cannot be used for the process.

B.9.4 Process considerations:

a) Timing: the process takes approximately one hour. Normally, aeration is not required. Some loads
Ilay lcquiu: dcCl dLiUll O CxXlI'd VdLuul[l/pl CS5Ure purges Lo cisure 1o UuL'gdbbillg OCCurs into the
workplace. If parametric release is not available there is a need to wait for biological indicator
release.

b) | Load size: limited by equipment criteria and sterilization process validation fof; the medital device.

c) | The chamber exhaust should be directed through a pollution control deviee to destroy peroxide
before it can enter the workplace or ambient atmosphere.

B.10Ozone

B.10.1 Process summary: ozone sterilization is alow temperatute gas sterilization process. Theg packaged

mddical device is subjected to elevated humidity levels ando.0zone. Inactivation of microor
achieved by oxidative mechanisms.

B.10.2 Medical device/ sterile barrier system and/or'‘packaging system considerations:

a)

b)

B.10.3 Process<onsiderations:

b)

The medical device and sterile barrier system and/or packaging system (including inl
be able to withstand elevated humidity,deep repeated vacuums and ozone. The medi
manufacturer and the sterilizer manufacturer should be consulted to determine the con
of the medical device with ozone.

The sterile barrier system and/or packaging system need to have porous areas that al
pass into and out of the sterile.barrier system and/or packaging system. Gas transport th
permeable portion needsite occur at a rate sufficient to maintain sterile barrier systen
during the vacuum andy/er fill process.

The medical device-needs to have areas that can allow gas penetration throughout
sustained contactwith all areas of the medical device.

Timing:'the process takes only a few hours, with no aeration required. Chemical indid
self>contained biological indicators (using Geobacillus stearothermophilus) cleared by FI
With the ozone sterilizer should be used to monitor the process. Sterilized product needs

banisms is

ks) should
cal device
hpatibility

ow gas to
rough the
integrity

and allow

ators and

DA for use
to be held

permthing satisfactory resuttsof bivtogicatimdicator tests—At the presemnt tinme; therets o
release available for this sterilization method.

arametric

Load size: limited by equipment criteria and sterilization process validation for the medical device.
The sterilizer should be loaded as recommended in the sterilizer manufacturer’s instruction for use.

B.10.4 For further information on ozone sterilization, see ANSI/AAMI ST58.

B.11 Chlorine dioxide (Cl102 or CD)

B.11.1 Process summary: Chlorine dioxide gas is a low temperature sterilization process. The process
is similar to EO. Chlorine dioxide is an oxidizing agent and inactivation of microorganisms is achieved
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by oxidative mechanisms. Its sporicidal effects can be compared with those of hydrogen peroxide that is

vaporized

and formaldehyde.

B.11.2 Medical device/sterile barrier system and/or packaging system considerations:

a) Nonwoven polyolefine as well as many transparent films, foil composites and rigid plastics are
compatible with chlorine dioxide. Some papers may be acceptable. Unbleached, corrugated paper
cartons should not be used.

b) The medical device and sterile barrier system and/or packaging system (including inks) should

be ab
Gas c
steril

c) The 1
susta
d) Thes

pass into and out of the sterile barrier system and/or packaging system. Gas transport through

perm
durin

B.11.3 Py
a) Timin
Dp
2) C
3) e
4) C

The t(q
and t}
while
then

Paran
the st
b) Load
c) Effici
many|
d) Thes

€ o withstand oxtdizing conditions and etevated humdity {typicatly 55 % RH t0 70 %R
bncentration (typically 5 mg/L to 30 mg/L) and humidity will vary with the designyof
zation cycle.

hedical device needs to have areas that can allow gas penetration througheut-and all
ned contact with all areas of the medical device.

ferile barrier system and/or packaging system need(s) to have porous areas that allow gas

bable portion needs to occur at a rate sufficient to maintain sterile'barrier system integr
p the vacuum and/or fill process.

ocess considerations:

g: The process steps typically include
Feconditioning or humidification;

D charge;

kposure; and

D removal and medical device aeration.

tal process may take several hours(depending on the relative humidity, medical device volu
he size of the sterilization chamber). Preconditioning time is similar to typical EO proces
aeration time tends to be soinewhat shorter. If biological indicators are used to release prody
terilized product needs-te‘be held pending satisfactory results of biological indicator tes
hetric release is possjblesince there can be direct monitoring of CD concentration through
erilization process¢

size: limited by equipment criteria and sterilization process validation for the medical dev

ency will also'depend on manufacturing time to build the full load; which is often several
pallets ih.size.

terilization cycle can be somewhat customized to meet medical device and microbiologi

).
he

pw

to
he

ity

me

to

cal

Fements.

requi

e) The chlorine dioxide concentration is reduced to a safe level as part of the sterilization process. The
medical device needs to be tested for sterilization residuals and by-products.
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Annex C
(informative)

Examples of wrapping methods — Guidance for health care
facilities

C.1 General

The drawings below illustrate several methods for wrapping medical devices prior te‘sterilizatiion. These
examples are not intended to describe the only methods for wrapping as theré\are other gcceptable
mdthods available. Wrapping may be performed sequentially or simultaneeusly. Different{ methods
cap be used for the different layers. Care should be taken to limit the areaccovered by tape and labels
to pnsure adequate porous area for effective sterilization and drying. The.acceptability of a|wrapping
mdthod is dependent upon the medical devices to be wrapped and should be determined by the user.

C.2 Envelope method

The wrapping steps are illustrated in Figures C.1 to C.4.

step'1 step 2 step B

Figure C.1 — Envelope method steps 1 to 3

Step 1:

The medical device(s) is/are placed on the middle of the sheet in such a way that its edges form a right
angle with the sheet diagonals.

Step 2:

The sheet is drawn upwards over the broader side of the medical device(s) and folded back parallel to
the longitudinal edge so that the sterilization load is completely covered. Thereby, a triangle (corner) is
formed which enables aseptic opening.

Step 3:
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The same procedure as shown in step 2 is carried out from the right to the left.

step 4 step 5 step 6

Figure C.2 — Envelope method steps 4 to 6

Step 4:
The same|procedure as shown in step 3 is carried out from left to right.
Step 5:

The last part of the sheet is now drawn over the medical device(s) tob&wrapped. The corner of the sheet
to be covered is tucked into the envelope until it just sticks out.

Step 6:

The sheet|is closed with a suitable closure system with.er without process indicator.

[N S

Step 1 step 2
»&'\ /Q

‘ ﬁ
step 3 step 4
step 5 step 6

Figure C.3 — Envelope method simultaneous double wrapping
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step 5
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step 7
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step 9

Figure C.4 — Envelope method sequential double wrapping
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C.3 Parallel packaging/square fold method wrapping
The steps for parallel wrapping are illustrated in Figures C.5 to C.9.

=y

step 1 step 2 step 3

Figure C.5 — Packaging/square fold method steps 1 to3

Step 1:
The medig¢al device(s) is/are placed in the middle of the sheet.
Step 2:
The front side of the sheet is wrapped over the medical device(s).
Step 3:

The edge pf the sheet is folded back outward approxiniately to the level of the medical device(s).

= ) = [LLL

step 4 step 5 step 6 step 7

Figure C.6 — Parallel wrapping steps 4 to 7

Step 4:
The back side of.the sheet is folded forward.

Step 5:

The edge of the sheet is folded outward so that the sheet ends with the forward upper edge.
Steps 6, 7 and 8:
The wrap is folded at the sides and laid over the medical device(s).

Step 9:
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The sheet is closed with a suitable closure system with or without process indicator.

d

step 8 step 9

Figure C.7 — Parallel

step 2

step 4

step 5

Figure C.8 — Square fold method simultaneous double wrapping

=
~~

step 1 step 2
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5 =

step 3 step 4
= p\
step 5 step 6

step 7 step 8

step.9

Figure C.9 —Square fold method sequential double wrapping

C.4 Pasteur or roll method

The steps|for Pastéur or roll method wrapping are illustrated in Figure C.10.

o AN

—~

step 1 step 2

=
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=
=

step 3 step 4

step 5 Hands position for step
4,5,6

step 6 step 7

step 8 step 9

step 10

Figure C.10 — Pasteur or roll method
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Annex D

(informative)

Validation plan documents — Guidance for health care facilities

REMARK Users of the forms given in Annex D are permitted to produce copies of these forms, notwithstanding

the fact thqrTSOTetains ati other rights Tegarding the entirety of the doCcument.

D.1 General

The checltlists available in Annex D can be used for the implementation and documentation of

validation of the packaging processes. This can be combined with the validation and fertrevalidatior
the steriligation process and documentation. The following table can be used to organize the number

validations.

Table D.1 fan be used to determine the number of process validations to be'pérformed.

Table D.1 — Number of process validationst

he
of
of

Configuration?

Steamb

ETFS

134 °C

121°C

EO

H20-

|0 wm|»

EO ethylene oxide sterilization

H;02  hydrogen peroxide sterilization

LTFS low temperature formaldehyde steamsterilization

a  Configfyiration includes material and-closure system.

b Ifbothvacuum and gravity displacement cycles are used in the facility, these three columns should be replicated.

D.2 Validation plan checklist: Heat Sealing Process Preformed Sterile Barrier
Systems (PSBS<Pouches, Reels, etc.)

[] Vdlidation

[

Revalidation

a) Responsibilities

Name of facility

Location

Validation participants

Person responsible for the entire validation

File location

54
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b) Description of the assembled sterile barrier systems

ISO/TS 16775:2014(E)

Contents of sterile barrier system

Is this the worst-case scenario? If so, describe rationale:

Number of sterile barrier systems assembled

Approved procedure or SOP used to assemble

the sterile barrier system used?

Was internal organizing tray, tip protector for sharp medi- |[ ] yes
cal devices etc. to support the medical device and protect

[ ]no

If internal support/protection was used, describe:

c) Description of sterilization processes

Manufacturer of sterilizer and model number

Sefial number of sterilizer

Is this a contract sterilizer?

[]yes

[]no

St¢rilization cycle

Atfach printout if available

[ ] Steam (highest-temp./

longest time)

[ ] Ethylene oxide (EO)

[ ] other

[ ] Plasma

[ ] Low tempg
steam formal
(LTSF)

rature
dehyde

Is fhis the worst-case cycle?

[ ]'yes

[]no

cycle p
eters:

arame-

Approved SOP or loading procedure used

Prpcess validated?

[]yes

|Dno

Validated by:

Da{te of last validation:

D'Jte of next validation:

d) [Description of pouchesand reels (preformed sterile barrier system)

Manufacturer of prefermed sterile barrier
syktems

Type/Grade

Supplier contdct information:
Name:
Address:

Phone:

Is supplier also the manufacturer of the
pouches and /or reels?

[]yes

[ ]no

Does manufacturer provide documented evi-
dence of a quality management system (e.g. QM
certificate, registration, etc.)

[Jyes

[ ]no

Has manufacturer validated their pouch/reel
manufacturing process?

[]yes

[ ]no

[ ] verification

Does supplier provide documentation demon-
strating they have fulfilled the requirements of
ISO 11607-1?

[ ]yes

[ ]no

[ ] verification

© IS0 2014 - All rights reserved
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If applicab

tation of fulfilling requirements of regional
product specific document (e.g. EN 868-5)?

le, does supplier provide documen- |[ ] yes

[ ]no

[ ] verification

Sealing temperature range (in °C)*? from

to

Data from:

[ ] Verification available

Sterilization process to be used:

Is the preformed sterile barrier system com- []yes

[ ]no

patible to

e Stertitzation process?

Is the stor
ile barrier
ance with
or require

hge and handling of preformed ster- |[ ] yes
systems in the hospital in accord-
regional/ national/local standards
ments?

[ ]no

[ ] not available

e) Descri

btion of the sealing device

Sealing de

yice manufacturer

Type of se

hling device

Serial nun{

ber (SN)

Does temp
according

erature switch-off tolerance exist? [e.g.
to DIN 58953-7 (x5 °C)] Enter tolerance.

[ ]yes

[ ]no

Tolerance

Supplier o

Fthe sealing device.

Supplier c
Nani
Add

ntact information:
e:

Fess:

Phone:

Date of las

t calibration.

ing that th
ments of [

Does manfifacturer provide documentation demonstrat-

e equipment is capable of meeting the require-
b0 11607-27

[ ]yes

[ ]no

[ ] verification

Are manu

acturer’s directions for use available?

[ ]yes

[ Jno

When wer

e they updated and where are they archived?

f) Description of the protective packaging as well as handling, distribution and storage challenges

Has documentation been completed, e.g. see D.5?

Protectivg packaging

— Dé¢scribetype of protective packaging []yes [ ]no
— Applied after item is cool [ ]yes [ ]no
— Cleatly-labeled-aspretective packaging Hres Hse
— Transport trays

Description of handling, distribution and storage [ ]yes [ ]no

56

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=a80febc6d122450231dce7da4b7cdb9c

ISO/TS 16775:2014(E)

How often are sterile items moved or handled before arriving at their
final point of use?

— Number of events with risk of loss of integrity?

Consider worst-case for Performance Qualification of the packaging sys-
tem (combination of protective packaging and sterile barrier system)

— What is the worst-case?

— What is the rational for selection?

g) 2 iteria — defi hod and .

Attribute Method for evaluating Acceptance criteria

Sepl integrity Intact and continued séal
Meets specified width
No channel openings

No wrirnkles, creases or bubhles

Pakckage integrity Nopunctures, tears, breaks

Sepl strength

Asleptic presentation Able to open without damagg or con-
tamination of the contents

Pepl ability Peelable without material rupgure, []yes []no
delamination, separation or degradation

Other

h) Qualification steps

Inptallation Qualification (I1Q) [ ] executed

[ ] previously executed in the validation d4ted:

[ ] pass | [ ] fail

Date/Signature:

Operational Qualification (0Q) [ ] executed

[ ] date previously executed in the validatipn on

Was acceptance eriteria defined in (g) above met? [ ] pass [ ] fail

Atfach results

Date/Signature:
Performance Qualification (PQ) [ ] executed
Was-acceptancecriteriadefinedin{g)above met? [Hpa [fail
Attach results

Date/Signature:

i) Summary approval of the validation
[ ] All parts of the validation passed, results attached.

[ ] The following parts of the validation failed (please name):

Follow-up or corrective actions to be taken:
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[ ] Follow-up actions were determined and documented, results attached

Date of next scheduled review

Signature

Place, Dat Nammemblock PT TITt
D.3 Validation plan checklist: wrapping process
[] Vdlidation [] Revalidation

a) Responsibilities

Name of f{cility

Location

Validation|participants

Person redponsible for the entire validation

File locati

n

b) Description of sterilization wrap

Manufactyrer of sterilization wrap

mentation of fulfilling requirements of regional
product specific document (e.g. EN 868-2)?

Type/Grade {J-Crepe paper [ ] Others
[ ] Nonwoven If others, specify:
[ ] Textile
[ ] Plain paper
Supplier cpntact information:
Nante:
Addfess:
Phone:
Is suppliell the manufaeturer of the wrap? [ ]yes [ ]no
Does manfifacturerprovide documented evidence |[ ]yes []no
of a quality management system (e.g. QM certifi-
cate, regisfration, etc.)
Does supplier provide documentation demon- [ ]yes [ | no [ | verification
strating they have fulfilled the requirements of
ISO 11607-1?
If applicable, does manufacturer provide docu- [ ]yes [ ]no [ ] verification

Sterilization process to be used:
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Is the sterile barrier system compatible with the
sterilization process?

[]yes

[]no

Is the storage and handling of wrap in the hospital
in accordance with regional/ national/local stand-
ards or requirements?

[]yes

[ ]no

c) Description of the wrapping closure system

Manufacturer of closure

1 Adl

I S N |

T L dallat 1
}' /O aucy7ToTITaIToOCT

] TXCITCST

£
veTtaptT

] CGdOTCT

[ ]JIndicator tape

[ ] Others
If others, specify:

Lot number of closure system (tape)?

Supplier contact information:
Name:
Address:

Phone:

Is pupplier the manufacturer of the closure sys-
tem?

Ddes manufacturer provide documented evidence
of p quality management system (e.g. QM certifi-
cafe, registration, etc.)

[]yes

[ Jno

Ddes manufacturer provide documentation dem-
onfstrating they have fulfilled the requirements of
ISP 11607-1?

[]yés

[ ] verification

If gpplicable, does manufacturer provide docu-
mé¢ntation of fulfilling requirements of regiohal
prpduct specific document?

[]yes

[]no

[ ] verification

Sterilization process to be used:

d) [Description of assembled'sterile barrier systems (wrapping)

Contents of sterile barriersystem

alg.

Is fhis worst-case configuration? If so describe the ration-

Nymber of sterilg’barrier systems assembled

Agproved procedure or SOP used to assemble

Was internal organizing tray, tip protector for sharp medi-
ca] devices, corner protectors between tray and wrap, tray
liner®tc. to support the medical device and protect the

[]yes

[ ]no

sterile barrier system used?

If internal support/protection was used, describe, like:

e) Description of sterilization processes

Manufacturer of sterilizer and model number

Serial number of sterilizer

Is this a contract sterilizer?

[yes

|Dno
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Sterilization cycle [ ] Steam (highest temp./ |[ ] Plasma

longest time) [ ] LTSF (low tempera-
[ ] Ethylene oxide (EO) ture steam formalde-

Attach printout if available

[ ] other hyde)
Is this the worst-case cycle? []yes [ ]no cycle param-
eters:
Approved FOPorfoading procedure used
Process vdlidated? []yes | [ ]no

Validated py:

Date of last validation:

Date of nekt validation:

f) Description of protective packaging as well as handling, transportation;’distribution and
storage challenges

Protectivg Packaging [ ]yes [ ]no
— Dé¢scribe type of protective packaging [ ]yes [ ]no
— Applied before sterilization []yes [ ]no
— Applied after item is cool [ ]yes [ ]no
— Clearly labelled as protective packaging [ J.yes []no
— Duyst cover

— Transport trays

Descriptipn of handling, distribution and storage []yes [ ]no

Has docunpentation been completed, e.g. see D.5?

How often|are sterile items moved or handled.before arriv-
ing at theif final point of use?

— Nyumber of events with risk ofiloss of integrity?

Consider Worst-case for Performance-Qualification of the
packaging|system (combinatiop-of-protective packaging
and sterilg barrier system)

— mhat is the worsf-case?

hat is the rational for selection?

g) Acceptancecriteria — define method and acceptance criteria

Attribute Method for evaluating Acceptance criteria

Closure integrity continuous, no opening or breaches, no
channels

Package integrity No punctures, tears, breaks,

Aseptic presentation able to open without damage or con-
tamination of the contents

Assembly (folds, etc.) accord- The opened sterile barrier system con-

ing to documented proce- forms to the documented procedure/

dure/assembly instructions assembly instructions
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Attribute Method for evaluating Acceptance criteria

Packaging configuration pro-
cessed in the defined cycle

been met [see 3.2.3 b)]?

Have all sterilization parameters for
the defined packaging configuration

Other

h) Qualification steps

Installation Qualification (I1Q)

[ ] executed

[ ] previously executed in the validationddted:

[ ] pass | [ ] fail

Date/Signature:

Operational Qualification (0Q)

[ ] executed

[ ] date previously executed in the validatipn on

Was acceptance criteria defined in (f) above met? [ ] pass | [ ] fail
Atfach results Date/Signature:

Performance Qualification (PQ) [ ] executed

Was acceptance criteria defined in (f) above met? [ ] pass | [ ] fail
Atfach results Date/Signature:

i) $ummary approval of the validation

All parts of the validation passed, results attached.

The following parts of the validation failed( please name):

Follow-up or corrective actions to be taken

e of next schedied review

Fjilow—up actions were determined and documented, results attached
D

Plajce, Date

Signature

Name in block print
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D.4 Validation plan checklist: container process
[] Validation [] Revalidation

a) Responsibilities

Name of facility

Location

Validationparticipants

Person redponsible for the entire validation

File locati¢n

b) Description of the rigid container

Manufactyrer of rigid container

Type/Grade gasket single use re-usable other
filter filter

Supplier cpntact information:
Nanje:
Addfess:
Phone:

Is supplierl the manufacturer of the rigid con- []yes []no
tainer?

Does manfifacturer provide documented evidence |[ ] yes [ ]no
of a quality management system (e.g. QM certifi-
cate, regisfration, etc.)

Does supplier provide documentation demon- []yes [ ]no [ ] verification
strating tHey have fulfilled the requirements of
ISO 1160717

If applicablle, does supplier provide documenta-  |[ Jyes [ ]no [ ] verification
tion of fulffilling requirements of EN 868-8?

[s the filtef used provided or recommended by the |[ ] yes [ ]no [ ] verification
manufactyrer of the container?

If not, did the filter supplierprovide documented |[]yes []no [ ] verification
evidence df its efficacy and\eompatibility with the
specific cgntainer andssterilization process that

was used?

Sterilizatipn progess to be used:

Is the ster{lé€barrier system compatible to the []yes [ ]no
sterilizatiomprocess?

Is the storage and handling of containers in the []yes []no
hospital in accordance with regional/ national/
local standards or requirements?

c) Description of the tamper evident system used to demonstrate the closure integrity

Manufacturer tamper evident system
Type/Grade
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Supplier contact information:
Name:
Address:
Phone:

Is supplier the manufacturer of the tamper evi-
dent system?

[]yes

[ ]no

Does the tamper evident system provide the fol-
lowing characteristics?

[]yes

[ ] no

[]yes

[ 1no

— provide visual indication of tampering

— hinders opening of the container and pro-

vidles visual indication or tampering (physically
blgcks opening of the container)

— indicate that the lid has been physically
sefured to the bottom part of the container since
stgrilization

[]yes

[ ]no

If 4 single use tamper evident system is used is
there a lot number?

[]yes

LOT-No.:

[ ]no

Ddes manufacturer provide documented evidence

of p quality management system (e.g. QM certifi-
cafe, registration, etc.)

[]yes

[ ]no

Ddes supplier provide documentation demon-
strating they have fulfilled the requirements of
ISP 11607-1?

[]yes

[]no [ ] verification

S

(=g

¢rilization process to be used:

Is the closure system compatible to the steriliza-
tign process?

[]yes

[]no

d) Description of assembled container

Contents of sterile barrier system

Is pdditional packaging used within the container?

[]yes []no

Is the additional packaging asterile barrier system?

[]yes []no

rationale

Is this the worst-case configuration, if so describe the

Number of sterile barrier systems assembled

Prpcedure or-SOP used to assemble

the sterile barrier system used?

Was interfial organizing tray, tip protector for sharp medi-
cal dexiices etc. to support the medical device and protect

[]yes []no

If internal support/protection was used, describe:

e) Description of sterilization processes

Manufacturer of sterilizer and model number

Serial number of sterilizer

Is this a contract sterilizer?

[]yes []no

Sterilization cycle

Attach print-out if available

[ ] Steam (highest temp./  |[ ] Plasma

longest time) [ ] Formaldehyde (FO)
[ ] Ethylene oxide (EO)

[ ] other
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Is this the worst-case cycle? [ ]yes [ ]no cycle parameters:
SOP or loading procedure used
Process validated? []yes | []no

Validated by:

Date of last validation:

Date of next validation:

f) Descri1>tion of the handling, distribution and storage challenges

Has docurhentation been completed, e.g. see D.5?

[ ]yes

final poinf of use?

How often|are sterile items moved or handled before arriving at their

— Nyimber of events with risk of loss of integrity?

— ://\V’|hat is the worst-case?

hat is the rational for selection?

Consider worst-case for Performance Qualification of the packaging sys-
tem (comHbination of protective packaging and sterile barrier system)

g) Acceptiance criteria- define method and acceptance criterid

Attribute Method for evaluating

Acceptance criteria

Latching mechanism and
Closure continuity/integrity

Closure continuity/integrity main-
tained without closure rupture

Filter/valye integrity

No punctures, tears, channels, damage

D

Gasket intpgrity

No damage (see 3.3.2.9.2)

Aseptic presentation

able to open without damage or con-
tamination of the contents

Other

h) Qualification steps

Installatipn Qualification (1Q)

[ ] executed

[ ] previously executed in the validation dated:

[ ] pass

| [ fail

Date/Signature:

[ ] executed

Operational-Qualification (0Q)
|

Tdate previousty executed imthe vatidationron

Was acceptance criteria defined in (f) above met? [ ] pass [] fail
Attach results

Date/Signature:
Performance Qualification (PQ) [ ] executed
Was acceptance criteria defined in (f) above met? [ ] pass [ ] fail
Attach results

Date/Signature:

i) Summary approval of the validation
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[ JAll parts of the validation passed, results attached.

[ ] The following parts of the validation failed (please name):

Follow-up or corrective actions to be taken

[ ] Follow-up actions were determined and documented, results attached

DaJte of next scheduled review

Signature

Place, Date Name in block pri

D.p Handling and distribution checklist: handling, distribution and storage

TI following checklist should help to make the choice of the sterile barrier system used.
icipated challenges that effect integrity of sterile barrier systems

A

Dops the manufacturer provide recommendations for thé'conditions of handling,
storage and distribution?

—  Temperature []yes
—  Relative humidity [ ]yes
— Handling requirements []yes
—  Restrictions on agitation []yes
—  Bumps and other movenient []yes

Depcription of handling and.staff attire

Is ghere an education program for staff who handles sterile barrier systems? []yes

if yes describe

Is fhere a hand\iygiene protocol? [ ]yes

if yes describe

Is thére a dress code? [ ]yes

[ ]no
[ ]no
[ ]no
[]no
[ ]no

[]no

[ ]no

[ ]no

if yes describe

[s the number of times a sterile barrier system is handled from point of sterilization [ ]yes

t int of known? . .
0 point of use know if yes describe

Description of distribution/transport means
On site transportation

— Can the clean and/or sterile medical devices be transported and stored sepa- [ ] yes
rately from soiled medical devices?

— Are these sterile medical devices covered or enclosed during transport? [ ]yes

© IS0 2014 - All rights reserved
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— Are the compartments cleaned and disinfected prior to transporting sterile [ ]yes []no
medical devices if, previously contaminated items were transported?

— If transport systems left unattended in public areas are they able to be locked|[ ] yes []no
and secured?

Off-site transportation — Applicable? []yes []no
— Are the vehicles used to transport appropriate for the use? []yes []no
— Has the pneumatic suspension in the transport vehicles been considered? []yes [ Ino
— CaL and will the vehicles be routinely cleaned and maintained? []yes [ Imo
— Have the extremes of temperature and humidity been considered? []yes ] no
— Arg the compartments cleaned and disinfected prior to transporting sterile [ ] yes [ ]no

medical dejvices if, previously contaminated items were transported?
— Arg transport carts dedicated for sterile stock able to be locked and secured? [ yes []no
— Arg transport personnel trained in handling sterile barrier systems? [Jyes [ Jno

Storage agpects

Are there dedicated storage areas for sterile barrier systems? []yes []no
Is there a sfystem to stock rotation based on date of sterilization? []yes [ ]no
[s it a dust free environment? []yes [ ]no
Is overheadl lighting fitted flush with the ceiling? [yes []no
Is there a rputine for regularly cleaning of floor? [yes []no

If yes, how often?
Is the shelying made of non-porous material? []yes []no

Is there a rputine for regularly cleaning of'shelf/basket? []yes []no

If yes how often

Can storagf on shelf/ basket be without any risk of damage? []yes []no

Is there enpugh space between floor and sterile items? [Jyes [ Jno
cm/inch

Is there enpugh space between ceiling and sterile items? []yes []no
cm/inch

[s direct sunlight able to be avoided? []yes []no

Are the manufacturer’s requirements of humidity being followed? []yes []no
Result %

Are the manufacturer’s requirements of temperature being followed? []yes []no
Result °C/ °F

[s the air filtered? []yes []no
State %
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[s the air changed every hour? [ Jyes [ Jno
Amount:

[s there positive pressure? [ Jyes [ ]no

Are airborne particles or microorganisms counted? [ ]yes [ ] no

Result particle or cfu/m3

Is there a separate room for unpacking industrial goods? [ ]yes [ ]no
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Annex E
(informative)

Installation qualification documentation — Guidance for health

care facilities

REMARK |Users of the forms given in Annex E are permitted to produce copies of these forms, notwithstandling

the fact that ISO retains all other rights regarding the entirety of the document.

E.1 Checklist installation qualification (IQ): heat sealing process

a) Generdl data

Sealing deyice

Manufactyrer

Manufactyrer’s address

Quality mgnagement system

[ ] Verification available

Type

Serial number

Year of mgnufacture

Location

Person redponsible for validation

Additional operators for 1Q

Date of IQ

Type of sepling device

[}Bar/impulse
[ ] Bar/continuously heated
[ ] Rotary sealer

[ ] Series model

[ ] Special sealing device from
manufacturer

[ ] Modified sealing device

Modified by:

If applicablle, European Uriion CE conform?

[]yes []no

[ ] verification

Service team

Address

Telephone|numbeér

Contact pqrsen

Authorization

[ ]Yes, by:

[ ]No
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b) Installation conditions

Parameter Postulated Available (measured)
Voltage []yes

Frequency in Hz [ ]yes

Fuse protection in Ampere [ ]yes

Conforms to local electric code []yes

Compliance []Yes []No Date/Signature:

c) Documentation

Dgcument Available Location (repository)

In$truction manual [ ]yes []no

If applicable, European Union CE- [ ]yes [ ]no
Dgclaration of conformity

Replacement parts and order-List []yes [ ]no

SQP approved [ ]yes [ ]no

Pyrchase Order verification []yes []no

Eltctrical drawings and installation |[]yes []no

schematics

Cdmpliance [ ]yes [ ]no Date/Signature:

d) [Security characteristics

Pdrameter Required Available

Sepl seam width

Diftance to medical product

Prpcess course Automatic [ ] automatic ||] manual

Cdmpliance [ ]yes [ ]no Date/Signature:

Thlf service instructions in general suffice for verification of these aspects. Furthermore, the| following

aspects to be checked by an authorized person:

Dé¢scription Compliance Remarks
[s fHe-sealing device connected []yes |[]no

actording to mmarnufacturer simstruce

tions?

[s it demonstrated that the sealing [Jyes |[]no
device has no optical security defects
(defect in the casing cover, power sup-
ply line, plug, etc.)?

[s it demonstrated that the sealing []yes |[]no
device has no operational defects
(unknown running noises, rattling,
squeaking, etc.)?

Compliance []yes |[]no |Date/Signature:
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e) Critical parameters

The following additional aspects to be determined by the user or checked (partial verification required):

Which parameters were designated |[ ] Temperature [ ] Pressure
as critical during process develop- . . .
ment? (Ask the manufacturer). [ ] Sealing / dwell time (bar sealer) |[ ] Sealing speed (rotary sealer)
— at least temperature, pres- [0ther (please specify)

sure and time (speed)

Question Compliance How

Are these tritical process param- []yes [ Jno
eters contfolled and monitored?

Are systerhs available, which in []yes []no
case of deyiation from previously
determingd limit values of opera-
tional pargmeters raise an alarm or
warning of a stop of the machine will
be initiated?

Are these fritical process param- []yes [ Jno
eters rout]nely documented?

Compliange []yes [ ]no Date/Signature:

The following additional aspects to be confirmed with verification:

Question Compliance Proven by
Is the seal|ng device serviced/do []yes []no
written sefrvice plans exist?
Is the seallng device calibrated? [ ]yes []no
Complianfe []yes J'no Date/Signature:
Do the parfameter settings remain [Jyes []no

following § power failure?

Compliange []yes []no Date/Signature:

f) Training and workarea

Training
Name ot SOP Training Signature
employee Trained by Qualification Date Trainer Trainee
Work area
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Table surface smoothness (no sharpness or any foreign matter embedded []yes [ ]no
potentially damaging the wrapping process raw material)

Table surface cleanliness and ability to be maintained clean []yes [ ]no
Table environment to be design offering enough empty room to fold []yes [ ]no
Are the appropriate SOP’s available in the work area? []yes [ ]no

Date/Signature:

E.2 Checklist Installation Qualification (IQ): Wrapping Process

Typically an IQ is only performed when there is equipment to be installed. Alternatively, for]a process
that involves only people and their execution of tasks, the development of the SOP’s and the training on
the¢m may be considered by some facilities to be an IQ. The training of the/specific operators|employed

forjthe 0Q and PQ should be documented in those reports.

Trpining
Name of SOP Training Signature
employee Trained by Qualification Date Trainer Trainee
W<[,rk area
Hape the following been verified?
Taple surface smoothness (no sharpness orany foreign matter embedded []yes [ ] nd
potentially damaging the wrapping process raw material)
Tal)le surface cleanliness and ability to be maintained clean []yes [ ] nd
Tal)le environment to be desigh offering enough empty room to fold []yes [ ] ng
Arje the appropriate SOP’s.available in the work area? []yes [ ] ng

Ddte/Signature:

E.B Checklist installation qualification (IQ): container process

Typically an IQ is only performed when there is equipment to be installed. Alternatively, for]a process
that involves only peaple and their execution of tasks, the development of the SQOP’s and the training on

them may be considered by some facilities to be an IQ. The training of the specific operators employed

for the 0Q and PQ will be documented in those reports.

Training
Name of SOP Training Signature
employee Trained by Qualification Date Trainer Trainee
Work area

© IS0 2014 - All rights reserved

71


https://standardsiso.com/api/?name=a80febc6d122450231dce7da4b7cdb9c

ISO/TS 16775:2014(E)

Have the following been verified?

Table surface smoothness (no sharpness or any foreign matter embedded []yes [ ]no
potentially damaging the wrapping process raw material)
Table surface cleanliness and ability to be maintained clean []yes [ ]no
Table environment to be design offering enough empty room to fold []yes [ ] no
Are the appropriate SOP’s available in the work area? []yes [ ] no
Date/Signature:
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RE
the

Annex F
(informative)

ISO/TS 16775

:2014(E)

Operational qualification documentation — Guidance for health
care facilities

MARK Users of the forms given in Annex F are permitted to produce copies of these forms, noti
fact that ISO retains all other rights regarding the entirety of the document.

Ithstanding

F.1 Checklist operational qualification (0Q): heat sealing process
Sepl Temperature LOWFELl)imit Up]n((:}'lf)i mit
1. femperatures recommended by the preformed sterile barrier system
manufacturer
2.Actual temperature achieved during the test
Temperatures achieved during the test were within the limits recémmended [ ]yep [ ]no
by|the preformed sterile barrier system manufacturer
Sepling temperature range (in °C)*? from to

Data from:

[ ] Verification available
Prjocess

SQP/Procedure(s) used

Approval date and version

(0]

Ogerator training on procedure

erator Name:

Operator Name:

Operator Name:

Date Trained:
Date Trained:

Date Trained:

Maintenance

SQP/Procedure(s) used

Approvaldate and version

Operator Name:
Operator Name:

Operator Name:

Ogerator training on procedure

Date Trained:
Date Trained:

Date Trained:
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Number of samples evaluated

Compliance

Attribute Acceptance criteria
Lower Level Upper Level

Seal integrity Intact seal for a specified seal width []yes |D no |[]yes |D no
Verified by:
Test method:

No channels or open seals. [ ]yes |D no | [ ]yes |D no
Verified by:
Test method:

Package irfftegrity No punctures or tears []yes | [ ]no | [ Jges | [ Inp
Verified by:
Test method:

Seal strength Meets specified criteria ____________ [ ]yes |D 1o | [ ]yes |D n
Verified by:
Test method:

1=}

o

Peelability Peelable without material rupture, delamé,|[Jyes |[[Jno |[[]yes [[]n
ination, separation or degradation

Aseptic presentation Able to open without damage or contami- |[ Jyes |[]Jno [[]Jyes |[]n
nation of the contents

Verified by:
Test method:

1=

Other Specify: [ ]yes |D no |D yes |D n
Verified by:
Test method:

o

Temperatyre (T) determined for |T =
the PQ

(Average Hetween lower limit

and upper|limit is typically the
Actual-Terpperature during the
test)

F.2 Checklist opérational qualification (0Q): wrapping process

Process
SOP/Procedure(s) used

Approval dateamd-version

Operator training on procedure

Operator Name: Date Trained: ______
Operator Name: Date Trained: ________
Operator Name: Date Trained: _______
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Attribute

Acceptance criteria Compliance

Closure integrity

Continuous, no opening, or breaches, no channels
Verified by:
Test method:

[]yes [ ]no

Package integrity

No punctures, tears, breaks
Verified by:

[]yes [ ]no

Test method:

Ageptic presentation

[]yes [ ]no

Able to open without damage or contamination of
the contents

Verified by:
Test method:

Assembly (folds, etc.) accord-
ing to documented procedure/
asgembly instructions

Open and assessed package conforms to docus
mented procedure/assembly instructions

Verified by:
Test method:

[]yes [ ]no

Other

Specify: []yes [ ]no
Verified by:

Test method:

Maintenance

SQP/Procedure(s) used

Approval date and version

Ogerator training on procedure

Operator Name:

Date Trained:

Operator Name:

Date Trained:

Operator Name:

Date Trained:

E3

Checklist operational qualification (0Q): container process

Prjocess

SAP/Procedure(s) used

Approvaldate and version

Ogerator training on procedure

Operator Name:

Date Trained:

Operator Name:

Date Trained:

Operator Name:

Date Trained:
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Number of samples evaluated

Attribute

Acceptance criteria

Compliance

Latching mechanism and closure conti-
nuity/integrity

Closure continuity/integrity maintained
without seal/closure rupture

Verified by:
Test method:

[]yes

[ ]no

Tamper evidence system

Tamper evidence system intact and place
verified

[]yes

[ ]no

Verified by:
Test method:

Filter/valye integrity

No punctures, tears, channels, damage,
Verified by:
Test method:

[]yes

Gasket intpgrity

No damage
Verified by:
Test method:

L) yes

[ ]no

Aseptic presentation

Able to open without damage or-céntami-
nation of the contents

Verified by:
Test method:

[]yes

[ ]no

Other

Specify:
Verified by:
Test methods

[ ]yes

Maintenapce

SOP/Procedure(s) used

Approvaljdate and version

Operator ffraining on procedure

Operator Name:

Operator Name:

Operator Name:

Date Trained:
Date Trained:

Date Trained:
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(informative)

ISO/TS 16775:2014(E)

Performance qualification documentation — Guidance for health
care facilities

RE
the

G.l. Checklist performance qualification (PQ), sealing process

MARK Users of the forms given in Annex G are permitted to produce copies of these forms, notwi
fact that ISO retains all other rights regarding the entirety of the document.

|thstanding

Te

mperature defined for the sealing process (copy from
0Q Checklist)

Adtual-temperature for the Operational Qualification Lower limit (LL) Upper limit (UL
(capy from 0Q Checklist) LL: UL:

Switch-off tolerance in degrees (according to sealing Aberratiod (A)

dejvice manufacturer’s specifications) _

Results lower and upper value T- A | = T+A | =
Copnditions T-A=2LL T+ A< UL

Compliant with conditions? []yes | [ ]no []yes | []no
Crjiteria

Prjocess []yes []no

SQPs are approved and used

Pefson(s) have been trained on SOPs [ | yes []no

Sterilization process Sterilization-cycle A |Sterilization-cycle B |Sterilizatioh-cycle C
D4te/time of sterilization

Sterilization protocol attached? [ ]yes [Jno |[]yes [ ]no []yes [ ]no

Sepling parameters

Te

perature

Pr

essure

Ti

me dwell/speed

Others (plpncp cppr‘ifv)

Number of samples evaluated

Samples should be evaluated after sterilization, distribution and handling [see 3.2.3 b)].
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Attribute criteria

Attribute Acceptance criteria Compliance

Seal integrity Intact seal for a specified seal width []yes [ ]no
Verified by:
Test methods:

No channels or open seals, no bubbles. []yes [ ]no
Verified by:
Test methods:

Package irfftegrity No punctures or tears [ ]yes [fho
Verified by:
Test methods:

T
(=
j=n

Meets specified criteria []yes [Ino
Verified by:
Test methods:

Seal stren

o]

Peelability Peelable without material rupture, delamination, sepa-'|[ ] yes [ ]no
ration or degradation

Aseptic presentation Able to open without damage or contaminatioiof the []yes [ ] no
contents

Verified by:
Test methods:
Other Specify: []yes []no
Verified by:
Test methods:

G.2 Checklist performance qualification (PQ), wrapping process

Criteria

Process []yes []no

SOPs developed and used

Person(s) have been traingdyon SOPs []yes [ ] no

Sterilizatipn process Sterilization-cycle A Sterilization-cycle B |Sterilization-cyclé¢ C

Date/time|of sterilization

Sterilizatipn protocol available? []yes |D no []yes | [ ]no []yes | [ ]no

Number of samples evaluated

Samples should be evaluated after sterilization, distribution and handling [see 3.2.3 b)].

Acceptance criteria

Attribute Acceptance criteria Compliance
Closure integrity Continuous, no opening, or breaches, no []yes [ ]no
channels
Verified by:
Test methods:
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Attribute Acceptance criteria Compliance
Package integrity No punctures, tears, breaks, stains [ ]yes [ ] no
Verified by:
Test methods:
Aseptic presentation Able to open without damage or contamina- |[ | yes [ ] no
tion of the contents
Verified by:
Test methods:
Asjsembly (folds, etc.) according to Open and assessed package conforms to []yes [ ]no
documented procedure/assembly documented procedure/assembly instruc-
ingtructions tions
Verified by:
Test methods:
Other Specify: []yes [ ]no
Verified by:
Test methods:
G.B Checklist performance qualification (PQ), container process
Crjiteria
Prpcess []yes [ ]no
SQPs approved and used []yes []no
Pefson(s) have been trained on SOPs [ ]yes [ ]no
Sterilization process Sterilization-cycle A Sterilization-cycle B |Sterilizatipn-cycle C
D4te/time of sterilization
Ste¢rilization protocol available? []yes | []no []yes | []no []yes | | ] no
Nymber of samples evaluated
Samples should be evaluated-after sterilization, distribution and handling [see 3.2.3 b)].
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Acceptance criteria

Attribute Acceptance Criteria Compliance

Latching mechanism and closure conti- |Closure continuity / integrity maintained []yes [ ]no
nuity/integrity without seal/closure rupture caused

Verified by:
Test methods:

Filter/valve integrity No punctures, tears, channels, damage, []yes [ ]no
Verified by:
Test methods:

Gasket intpgrity No damage []yes []np
Verified by:
Test methods:

Aseptic presentation Able to open without damage or contamina- Jf.]Jves [In
tion of the contents

Verified by:
Test methods:

o

Tamper evjidence [s the tamper evidence mechanismyintact and |[ ] yes []np
effective?

Verified by:
Test methods:
Other Specify: [Jyes [In
Verified by:
Test methods:

o
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Annex H
(informative)

2014(E)

Addressing worst-case requirements — Guidance for industry and

health care facilities

H.1 Overview

IS) 11607-1 addresses “worst-case” in three areas and in each case, it meang,‘somethirg slightly

diffferent. In order to correctly interpret and apply these clauses dealing with worst-ease, it is jmportant

to inderstand the terms that are used.

Specifically:

—| sterile barrier system — minimum package that prevents ingreSs,of microorganisms and allows
aseptic presentation of the product at point of use;

—| protective packaging — configuration of materials designed<¢o prevent damage to the sterjile barrier
system and its contents from the time of their assembly until the point of use;

—| packaging system — combination of the sterile barriey system and protective packaging.

H.2 Worst-case configuration — Medical devices

In [SO 11607-1:2006, 6.1.6, it states: “When similar medical devices use the same packaging system, a

raflionale for establishing similarities andidéntifying the worst-case configuration shall be do¢umented.

As|a minimum, the worst-case configuration shall be used to determine compliance with this part of

ISO 11607

Wilthin medical device product families (i.e. medical devices that are similar but not identical),

st
by

configuration may be the bulkiest or heaviest item in an otherwise common group of medical

an
of
on
to
thg

ap

rile barrier system can beused to protect a variety of medical devices. The worst-case is e
identifying the medical(device(s) that apply the most stress to the packaging system. The ¥

item with the greatést number of fitments or other medical device features. Often, the dete
the worst-case.configuration is clear. However, in some cases it may be necessary to test 1
e medical device/(e.g. the heaviest medical device as well as the medical device with the mos
ensure thatthe packaging system has been fully challenged. Properly characterizing and §

worst-Cage configuration will ensure that the other medical devices in the product fam
bropriately protected by the packaging system.

A common
stablished
vorst-case
devices or
rmination
nore than
[ fitments)
bvaluating
ily will be

H.

3 Worst-case — Sterlle barrier system

Additional direction regarding worst-case testing is provided in ISO 11607-1:2006, 6.3.4 on packaging
system performance testing, “Performance testing shall be conducted on the worst-case sterile barrier
system at the specified process limits of forming and sealing and after exposure to all the specified sterilization
processes.” There are two predominant approaches to addressing the key issues of this section.

The first and most common approach utilizes sourcing preformed sterile barrier systems manufactured
using a fully validated process. Sterile barrier systems that have been produced as lots run at typical
operating conditions within the validated window are tested and evaluated. By choosing an appropriate
sample size from multiple lots (typically three), one can be assured, at a given confidence level, that
the full range of package characteristics (e.g. seal strength) have been represented. Hence, sample size
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selection and number of lots to be evaluated are important components of the documented rationale.
Numerous reference materials exist to assist in sample size determination.

The second approach involves producing sterile barrier systems at the worst-case conditions of
manufacture, generally the extremes of the validated window. In some cases, sterile barrier systems
may be produced at the lowest validated temperature, the lowest validated pressure, and the shortest
validated dwell to yield sterile barrier systems with the low-end worst-case seal quality. Typically, the
parameters used to establish the OQ are used to produce the sterile barrier systems needed to assess
the packaging system performance. This approach can be costly as specific and separate production
runs will need to be performed to create the sterile barrier systems at the worst-case conditions of

manufact

Under bot
system, ti
sealing to

The apprd
but in eac

13 SH

h of these approaches, make the final closure seal (whether on a preformed sterile-barr]
ay/lid system, or via the form fill seal process) at or beyond the specified process limits
ensure that a worst-case sterile barrier system has been produced.

ach to achieving compliance to ISO 11607-1 will vary between medical devige‘thanufactursg
N case the approach chosen should be supported by an appropriate rationale, to be included

the documented package validation protocol. The choice will be dependent on cotrporate risk policy g

economic

considerations.

H.4 Worst-case configuration — Sterile barrier system manufacturing process

Worst-cas
sterile ba
for establ
minimum
ISO 11607
processes
sterile bal

e configuration is again discussed in ISO 11607-2:2006,5.1.5, “When similar preform
'rier systems and sterile barrier system manufacturing processes are validated, a ration
shing similarities and identifying the worst-case _configuration shall be documented. A
the worst-case configuration shall be validatedte determine compliance with this part
. In this case, worst-case configuration applies to the sterile barrier system manufactur
not to the medical device itself. When validating manufacturing processes, the (preformd
rier systems may be grouped into families, for example chevron pouches using the same {

and bottom materials but of different sizes. To ensure that the validation is meaningful for the ent

sterile bal
need to bd
both sma
be assess

rier system family, the worst-case configuration(s) for the (preformed) sterile barrier fam

| and large seal areas on pouches, blister packs present unique challenges and should b
bd. For thermoformed trays_and lids, the total square centimetres in the sealing array (

total squajre centimetres of seal unden the sealing platen) could be considered. This approach allows {

impact of

[tis impoj
be the san

bversealing and undersealing as well as temperature and pressure distribution to be assess

tant to also consideDthat the worst-case package configuration for sealing purposes may 1
he as the worst-cdase for sterilization validation.

ier
of

rs,
in
nd

ed
hle
5 a
of
ng
d)
op
ire
ily

identified. When heat sealing, itisimportant to look at the extremes of seal area. For example,

th
i.e.
he
ed.

not
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Annex I
(informative)

Generating a final packaging system validation protocol
Guidance for industry

2014(E)

Validation of the final packaging system, including the sterile barrier system and afy
pagkaging, consists of the preparation of an appropriate validation protocol, execution of that.prot]
crifical examination of the test results to determine whether the desired packaging system requireme
(ISP 11607-1:2006, 4.3, 6.3, and 6.4).

Plan objectives and background on protocol development

Adritical elementin the validation process is to document the plan by which the packaging syst
teqted. This is typically done by writing a detailed protocol that describes’the plan objectives,
system design details, sampling plan(s) to be employed, required¢sterile barrier or packagi
sh¢lf life, test methods and equipment to be used, acceptance critéria, and other pertinent inf
The protocol should be detailed enough for the test engineer to understand what should h
saflisfy the validation requirements.

The protocol will describe the test methods appropriateforthe type of packaging system being
indluding methods for package (sterile barrier systemjintegrity. (Further discussion of test mg
belfound in Annexes A and O). An appropriate and rigorous shipping and handling test method
chosen that will realistically challenge the package (sterile barrier system) integrity and ens
probability that the sterile barrier system and\packaging system will reach its destination in
condition. The protocol should describe theyshelf life requirements of the packaged medical ¢
the¢ method for verifying this aspect of.the’packaging system design (for further informatior
acgelerated aging to evaluate sterile barrier system or packaging system shelf life, see Annex |
siZes for all test methods should belarge enough to provide for significant statistical analys
provide a high degree of reliability: Once the protocol is developed for the packaging system g
Sy9
ap
NO

be

pr
chd

broval, like all aspects of the protocol, needs to be documented.

TE The development of a sterile barrier system is a balance of available time and resources,

tocol. ExperienCed’companies will employ a flexible approach, but always document any design
nges with a defendable rationale.

1.7 Understanding the packaging system design configuration

protective
ocol, and a
hts are met

em will be
packaging
g system
ormation.
e done to

bvaluated,
thods can
should be
ure a high
a useable
levice and
on use of
\). Sample
S, SO as to
esign and

tem being evaluated, it shotild be approved by all pertinent parties before testing is begun, and that

and it may

that the parametersto produce the packaged medical device undergo refinement during the execytion of the

or process

An| important aspect of the packaging system design validation is having an understand

ing of the

different levels of packaging that might be used. A complete packaging system may have a sterile barrier
system (for example, a pouch or tray), additional levels of protective packaging (e.g. carton, shelf pack),
as well as the shipping container. When testing, the definitive indicator of acceptance of the packaging
system design is maintenance of the sterile barrier system (the primary package), which is judged
by integrity tests. In addition, secondary and tertiary levels of packaging, which provide dispensing,
labelling, and protective functions, may often be discreetly evaluated in the protocol, as they contribute
to the efficacy of the complete packaging system.

Prior to preparation of a validation protocol, the biocompatibility of the sterile barrier system typically
has been assessed. Any potential medical device/packaging system interactions (if relevant) should be
considered by the medical device manufacturer in advance of investing resources aimed at validating a
sterile barrier system.
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1.3 Grouping packaging systems for validation

When determining and assessing the packaging system, thought should be given to other packaging
system designs and medical devices that may require validation. Many times similar medical devices,
comprising a “medical device family,” may be validated together, where package materials, packaging
machinery, sterilization processes, and other aspects of the medical device use and life cycle are
similar. Choosing a device/packaging system combination that represents a “worst-case” example may
be advisable, in order to ensure less demanding variants of the sterile barrier system and associated
medical device are covered. In all such cases the protocol should include the rationale for this approach.
It is also sometimes possible to leverage existing packaging systems for medical devices to reduce the
burden asfociated wi € validation protocol, or to valldate a WoTst-case scenario that covers mujtl
packaging system/medical device combinations. Medical devices with similar physical dimensigns
and/or pqckaging system configurations similar to validated structures may provide the basis fofr a
valid ratignale to limit the amount of testing required to establish efficacy of a sterile barriér, systen.

1.4 Determining sample size for final packaging system validation

The sample size chosen will vary depending upon the packaging system that is-being tested (e.g. stefile
barrier system, protective packages, shipping box), the type of response of thetest (attribute or variahle)
and consiglerations regarding acceptable levels of risk, (ISO 11607-1:2006,4:3).

a) For the sterile barrier system, which will ultimately determinésthe acceptability of the entlire
packaging system, tests should be performed using a sample;size that will provide statisticglly
signifficant data.

b) For aftribute data (e.g. pass/fail) the sample size will,be dependent upon the desired level| of
confidence and the desired reliability of the outcome.

c) For variable data tests, where an actual value is@btained as opposed to a pass/fail result, feyer
samples are required to obtain a statistically-significant value. Therefore, it is advisable where
possible to convert attribute tests to variable'tésts (for example through the use of a grading scdle)
in order to reduce the required sample size;

d) The shipping box, which will contain-either individual sterile barrier systems or secondary gnd
tertiary boxes, may have sample sizesas small as one, if the one shipping box contains enough sterile
barri¢r systems to perform adequate test replicates for packaging system tests.

NOTE Itisimportant to undepstand the unit of test configuration: for example, a packaging system containfing

twelve (12) sterile barrier systems-is not a sample size of twelve (12). Itis a sample size of one (1) and each stefile
barrier syqtem is 1/12 of a wholé sample.

1.5 Defining acceptance criteria

A critical gomponent of the validation is to define what constitutes a positive outcome for the validatipn.
The acceptarice crlterla should be estabhshed prior to beginning the valldatlon and should be centred|on

criteria may allow for acceptmg spec1f1ed damage to a medical dev1ce or its packaglng system. The
form and content of acceptance criteria may vary widely, in accordance with the particular situation.
Methods may range from simple pass-fail judgments to highly quantitative scoring or analysis systems.
Protocol acceptance criteria and packaging system specifications are closely linked, though a protocol
will probe more aspects of a packaging system than are typically monitored during routine production.

1.6 Sterile barrier system preparation for testing

Sterile barrier systems submitted for the packaging system design validation should be manufactured
under standard operating procedures. Packaging systems needs to be sterilized using a validated
sterilization process. The sterilization may be elevated to a worst-case situation by performing multiple
sterilization cycles. The packaging systems should contain the actual medical device or a surrogate of
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the medical device, appropriate labelling, and IFU’s expected to be included in the final market packaging
system (see DIN 58921).

1.7 Define the shipping environment

Based on the design inputs regarding the global logistics and distribution anticipated for the medical
device, shipping and handling test should be defined (ISO 11607-1:2006, 5.5). This test may be designed

by

several means:

actual shipment (see note);
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standardized laboratory simulations;
laboratory simulations based on measured field data;
environmental challenging (climatic stressing) if appropriate.

guidance on choosing an appropriate distribution challenge method s€esASTM D4169. F|
prmation on environmental challenging see Annex A.

TE Actual shipment is not recommended as the only method used.for evaluations. Typically,
to document whether the packaging system receives the harshest orleast challenging modes of sHi
dling.

Defining shelf life

dical device shelflife (ISO 11607-1:2006, 6.4). When indicated on a medical device packagi
FDA requires documented evidence to support these claimed expiration dates. The Europ

ich states in part, “the label must bear ' where appropriate, an indication of the date by
dical device should be used, in safetyjexpressed as the year and month”.

ng accelerated aging to test stérile barrier system shelf life is generally accepted as val
dical device introductions, provided real time aging is in place to confirm accelerated
ults. The accelerated agingprotocol should be based on a conservative temperature that i
sen so that the materials (both of the medical device and the packaging materials) are not
e to extreme conditions that are outside the range of use for those materials. Typically, a ser
arried out to evaluatepackage (sterile barrier system) integrity, opening features (if applic

general properties of the packaging materials themselves.

- a discussion/of stability testing, see 4.8.2 and Annex M.

TE Additional information may be found in the EU-MEDDEV 2.2/3 guidance document.
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(informative)

Design inputs — Medical device attributes — Guidance for
industry

J.1 Introduction

Before theg design of a packaging system for a terminally sterilized medical device can begixfyit is criti
to examire all attributes and requirements of the medical device, which could affect the design of
packaging system (ISO 11607-1:2006, Clause 6). The best way to accomplish this is forjthose responsi

cal
he
ble

for the dejsign of the packaging system to be involved in the overall product development at an early

stage. Obtaining the pertinent information required to begin the design procéss should be a cro
functional activity requiring input from a number of organizations. These orgdnizations include but
not limitef to engineering, manufacturing, marketing, and regulatory.

At a high lpvel, design inputs can be thought of as product attributes and product specific requiremer
Product dttributes are generally the physical characteristics of the ‘medical device, which will ng
to be contained. The product specific requirements, however, can(be divided into several categor
These caflegories are product protection requirements, manufacturing requirements, sterilizat
process requirements, storage distribution and handling. requirements, marketing requiremer
budget regquirements, customer requirements and regulatory requirements. Each of these categor]
is interrelated, developed in parallel during the product development cycle, and each plays a role
determining the final packaging system design.

Each of thlese categories will be discussed in Annéx | to provide baseline guidance for gathering des
inputs pripr to designing a packaging system for-a terminally sterilized medical device product.

J.2 Prqduct attributes

The first phase of gathering desigmmrinputs should involve analysing medical device attributes. These
the physi¢al characteristics of/the medical device that will help guide some basic decisions regard
what typd of packaging systemis necessary for containing the medical device.

Physical characteristicsdniclude but are not limited to:

a) Size: The dimensions of the medical device should be understood, including length, width, diame
and pfofile of'the medical device and all accessories that will be part of the total medical device.

b) Weight:Determine the total weight of the medical device and all accessories to be packaged.
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c) Centre of gravity: Determine whether the medical device is balanced or offset, this will help

determine the orientation of the medical device in the packaging system.

d) Profile: Determine the profile of the medical device and all accessories.

Sharp edges/points: Determine whether there are any sharp edges or points on the medical device
and accessories that could damage the sterile barrier system. Also, determine if the end user, or
person opening the packaging system, needs to be protected from any sharp edges or points on the
medical device and accessories.

f) Surface characteristics: Determine if the surface of the medical device or accessories have any
special protection requirements. For example, it is possible to have a medical device that is coated,
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a medical device with a rough surface that could abrade sterile barrier materials, or a polished
medical device that could be scuffed by the sterile barrier materials.

Shelflife: It is important to understand if the medical device has an expiration date. Also, if the shelf
life will be extended once additional validation data are available.

Ability to reconfigure: Determine whether or not the medical device can be manipulated in order
to fit in the packaging system. Some packaging systems require the medical device to be placed in
the packaging system in a specific orientation. The ability to reconfigure the medical device is often
an opportunity to decrease the size of the packaging system.

1.3

Medical device protection guidance

Onle of the main functions of a packaging system is to protect the medical devicgup to the point of

us
me

pr
in

wi
pr

Anl
a)

b)

f)

].4

J.4

e, In order to design a cost effective packaging system for a medical device/an assessmlent of the
dical device sensitivities should be conducted. These sensitivities, along with factors syich as the
cessing in manufacturing, sterilization, and handling in distribution angd at the point of uge will aid
Hetermining the overall medical device protection requirements. Undefstanding these reqpirements
1 help to make decisions regarding material selection for both the sterile barrier systein and the
ptective packaging.

assessment of medical device protection requirements should ‘at minimum include the following:

Temperature sensitivities: Determine if there are anylimitations on the exposure of the medical
device to temperature extremes. This could deterniine whether or not the medical device will
require a controlled environment during distribution.

Humidity/moisture: Determine if there are any limitations on the exposure of the medical device
to humidity extremes.

Light: Determine if there are any limitations on the exposure of the medical device to Qiltraviolet
(UV) or visible light.

Oxygen: Determine whether themedical device is sensitive to oxygen.

Shock: Determining the apieunt of shock the medical device can handle without packaging will help
determine the amount of Shock protection required from the packaging system. It is also mportant
to understand if the medical device is more susceptible to shock forces in a particular orientation.

Vibration: Deterfine if the medical device is sensitive to vibration. Itis often helpful in the design of
a packaging system to know the resonant frequency of the medical device; this will help fetermine
the amount-of protection required.

Storage, distribution, and handling guidance

12 The packaging system designer should understand the stresses imposed upon the Jpackaging

system through its total life cycle. This includes all factors of storage, distribution and handling. The
requirements for these environments are determined largely by the type of medical device, type of
packaging system, and the type of distribution. A thorough understanding of these factors will help to
address all pertinent medical device protection requirements.

J.4

.2 An assessment of storage, distribution and handling requirements should at a minimum include

the following:

a)

©lI

Storage: A thorough assessment of storage environments should be conducted. This assessment
should include the storage environments at the manufacturing facilities, the distribution centres
and by the end users. The key factors are space limitations, stacking or shelving issues and the
temperature/humidity exposures. The storage environment of the end users can be difficult to
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b)

J.5 Mapufacturing guidance

quantify, however, at a minimum there should be an understanding of any variability of how the end
user will be storing the medical device. This could include storage at a hospital, at a regional centre,
or medical devices being carried between clinical sites by sales force personnel.

Distribution/Transportation: Anassessmentofthedistribution environmentshould be conducted.
A complete evaluation of a distribution environment can be time consuming and costly, however,
there should be a basic understanding of the factors involved in distribution in order to design a
cost effective packaging system. Determine basic factors such as the transportation means used
to move medical devices between: the manufacturing facility, the remote or contract sterilization
facility (if applicable); the distribution centre, and the customer. Distribution assessment should
alSO 1 u,}udc Clll_y dibtl i‘lJthiUll ‘U_y thc LubtUlllUl. Thc lllCtIIUdD Uf dLLUlllp}ib}lills d}} Uf t}lib lllUdi al
device movement are critical design inputs.

Handlling: An assessment of medical device handling should be completed. This assessmentincludes
several factors from the manufacturing, distribution and customer environments. Medical devjice
proteftion requirements are often directly related to how the medical device is handled, whethey it
is manhual handling or machine handling. The means in which the medical device is.handled is offen
determined by the packaging configuration, whether it is a single unit or a palletized unit, and hpw
it arrives at the point of use.

J.5.1  Pifior to the design of the packaging system for a medical device, there should be a thoroygh
understanding of the manufacturing processes to which the medical device and packaging system willbe
subjected] The designer should understand all of the processesdnvolved in forming, sealing and labelljng

the packaging system.

J.5.2  An assessment of manufacturing requirements;should at minimum include the following:

a)

b)

d)

Locatlion: Determine where the medical device will be built and packaged. This should inclyde
multiple locations if the medical device, assubassembly or raw materials will be shipped betwgen
facilitfies prior to final packaging. The logation should be assessed to determine whether there are
any epvironmental factors, which willaffect the decisions to be made for packaging system design.
Also, If the same medical device is to.be manufactured at multiple locations, any differences betwgen
thoselfacilities should be identified.

Equipment: A thorough assessment of available packaging equipment should be completed in ordler
to degign a cost effectivé-packaging system. This assessment will identify opportunities to desjgn
packaging system to be'compatible with existing machinery. Also, it will identify any gaps that nged
to be filled through;the acquisition of additional packaging equipment.

Validption: Ac&key component of developing manufacturing processes for sterile barrier systems
is sterile barrier system process validation. The time and cost of validation activities for stefile
barri¢r ferming, sealing and assembly should be addressed prior to sterile barrier system design.

T itine Tl fion -l 4 £ o narataxe & alal +l 1B | i £aan PV
rai Mg — oot ant COST UT T arlinilg OptTaturs to— asSSCTIITOTC tIIC— PpatNagTiTg Sy STCTIT OT fun

assembling equipment should be considered for new packaging system designs.

J.6 Sterilization process guidance

The sterilization process for the medical device should be understood prior to designing the packaging
system. Knowing the sterilization process will help guide key decisions regarding the materials of
construction for the sterile barrier system. Additional information on sterilization process requirements
and references can be found in Annex B.
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J.7 Marketing guidance

J.7.1  The packaging designer should understand the fundamentals of how the medical device will be
marketed. A basic marketing plan will provide insights regarding the customers, markets and the overall
medical device plan for the medical device. This information will be used to drive several key decisions
regarding packaging system design.

J.7.2  An assessment of the medical device marketing requirements should at a minimum include the
following:

a) | Customers: The marketing plan can give key insights into who will be using the packagilllg system.
Factorsrelated to the customer, and how the packaging system is used will help guidebasi¢ decisions
regarding packaging system design.

b) | Markets: The marketing plan will determine what markets the medical device will be submitted
to and eventually sold. This can be used to determine country specific requirements cpncerning
materials, labelling and distribution, which could affect the design of the-packaging systgm.

c) | Configuration: A marketing plan can dictate whether the medical device needs to be pqckaged in
single units, multi-packs or even whether the medical device néeds to be part of a kit yith other
medical devices. Typically, marketing will determine the need, for these configurationg based on
the anticipated volume, the scope of the launch, average selling price in intended markefs and the
logistics associated with distribution. Though the packaging system designer does not always
participate in these decisions, they are key inputs to the!design of the packaging system.

J].8§ Budget guidance

J.81 A factor thatis common to all design préjects, whether the project is for the design of a jpackaging
sygtem for a terminally sterilized medical deyice or not, is the budget. Prior to the design of the packaging
sygtem for a medical device, there should*be a thorough understanding of the budget for the packaging
sygtem design. Understanding the budget will help guide critical decisions through all phajses of the
degign of the packaging system.

J.812 An assessment of budget requirements should at minimum include the following:

a) | Material: Determine, that the cost of packaging system materials selected is appropriate for the
medical device. Additionally, consider the costs of needed setup materials.

b) | Manufacturing: Determine the costs associated with assembling the packaging sydgtem. This
includes the‘eost of tooling, equipment, facility space, overhead, and labour.

c) | Supply chain: Determine the costs associated with sending the medical device thfough the
distribution system. This includes cost of interplant shipments, shipments to distributi¢n centres
and shipments to customers.

J.9 Customer guidance

J.9.1 The packaging system designer needs to understand the basic customer requirements regarding
the packaging system for a terminally sterilized medical device. The basic requirements are that the
sterile barrier system as part of a packaging system needs to maintain sterile integrity and allow for
aseptic presentation at the point of use. Beyond that, assessing customer requirements can be a daunting
process. However, it is essential to understand as much about the customer and the environment of the
customer as possible in order to design an effective packaging system.

J.9.2  An assessment of customer requirements should at minimum include the following:
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a) Customer: It is important to understand who will be using the packaging system. For a terminally
sterilized medical device this is often an operating room technician, however, it could also be a
variety of personnel in a number of circumstances. Understanding as much about the customer as
possible will help the design decision-making process.

b) Customer environment: Determine the use environment where the sterile barrier system will
be opened. For a terminally sterilized medical device this is usually an operating room or hospital
environment. This can often be a high stress environment; steps should be taken to ensure that

using

c) Ease

the packaging system does not add to the stress level in the use environment.

'\fnpnnino- The sterile barrier cycfnm should be ea Sy to open inordertoallow forthe medi
=]

al

devic
steril
medic

d) Medi
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e to be dispensed aseptically. This is fundamental for sterile medical device packaging. If
e barrier system is difficult to open, the likelihood of contamination increases. Whene:stet
al device is contaminated, it is useless.

ral device identification: Consider any medical device identification requirentents specifid
stomer needs, or that will help the customer in the use environment. Additional informat
eferences on medical device identification requirements can be found in Annex N.

J.10 Regulatory guidance

It is criticpl to understand the regulatory path of the markets the medical devices will be distribuf

in. The re
can affect
the reguls

uirements for regulatory approval often vary throughoutdifferent international regions g
the decision making process in the design of the packaging System. Additional information
tory requirements and references can be found in Annex N.
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Risk analysis tools — Guidance for industry and health care

facilities

1 Applications

There are a multitude of applications for risk analysis that may include:

.1.1 Use/applications/system: this analysis looks at the packaged medical*device from

"spective once the medical device is shipped:
understand user requirements and hazards;
ease of use, i.e. opening/presentation;
understand medical device application and hazards;

medical device misidentification order of use.

.1.2 Design: The design analysis process allows£or developers to design quality and relig
thg

Lidt potential failure modes of the design:

a)
b)
c)
d)
e)
f)

K.
Th
de

a)
b)
‘)
d)

K.

processing;

sterilization;

distribution;

human interaction;

consider unique failure modes;

consider specifigbarrier property failure(s).

1.3 Process: The manufacturing process may significantly contribute to potential failures i

E process.analysis identifies potential failures that should be addressed during the medi
yelopment process:

the user’s

bility into

medical device and packaging system knowing the potential failures they are attempting fo prevent.

n the field.
cal device

machinery (setting variability);

materials (lot-to-lot variability);
environment (location variability);

personnel (skill set/experience).

2 Risk analysis tools

K.2.1 Failure modes and effects analysis (FMEA): This methodology helps to rank possible failures
that could require additional attention or more in-depth analysis. FMEA provides a disciplined analysis
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