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Foreword

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

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The purpose of a stability study is to ascertain that the properties of a product, in this case an intraocular
lens (IOL), remain within specified limits for a sufficiently long period of time under the influence of a
variety of environmental conditions.

The storage stability of the intraocular lens material is an important factor in the overall investigation
of a new lens material, a new combination of given lens materials, a new packaging material, or a new
manufacturing process. To assess this, a study of the ageing of the lenses in their containers is performed.
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trapsport stability can be assessed using ISO 14971.
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ilization process), or the package design or material could affect the shelf-life and coul

bssitate renewed investigations. The need for studies of product stability, package int

design of the stability tests should be based on the known properties of the-material
intraocular lens is made, and the recommendations for use of the intraocular lens. Kno

ortance in evaluating new intraocular lens materials.
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results obtained are also used to determine the expiration date.

ractical terms, it is the stability of the material from which the intraocular lens is m|

aocular lens.

formed for more than one intraocular lensmodel for a given combination of IOL material(s)
erials, and manufacturing processes.
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Scope

| packaging can be determined. These tests include procedures to establish thé-stability
ribution and storage.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

11979-1, Ophthalmic implants — Intraocular lenses — Part 1: Vocabulary
10993-5, Biological evaluation of medical devices — Part 5: Tests for in vitro cytotoxicity

10993-12, Biological evaluation of medical devices — Part 12: Sample preparation an
erials

11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements fol
ile barrier systems and packaging systems

11607-2, Packaging for terminally sterilized medical devices — Part 2: Validation requi
hing, sealing and assembly processes

14971, Medical devices —Application of risk management to medical devices

Terms and definitions

the purposes0fthis document, the terms and definitions given in ISO 11979-1 apply.

Requiréments

5 part of ISO 11979 specifies tests by which the shelf-life of sterile intraocular lensgs’(IO[Ls) in their

F of IOLs in

nt and are

spensable for its application. For dated references, only the~edition cited applies. For undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

] reference

materials,

[lements for

4.1

General

If, following a risk analysis in accordance with ISO 14971, it is found that a product stability study, a
package integrity study, and/or a transport stability study are needed, this part of ISO 11979 shall apply
to the planning and conduct of these studies.

A study protocol shall be developed prior to initiation of the study.

The study results shall demonstrate that the parameters measured with regard to performance, safety,
and product acceptability are within the finished product specifications, when available. In cases where
there are no finished product specifications, then the parameters measured shall remain within the
limits of the applicable parts of ISO 11979. If there exists neither finished product specifications nor
applicable limits specified within ISO 11979, then a comparison to time zero product shall be performed.
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In view of the fact that an intraocular lens may not have sufficient storage assessments accumulated by
the time it is brought to the market, the results of accelerated tests (see 4.3.2) are acceptable for initial
labelling purposes, i.e. to establish a shelf-life to be indicated on the product labelling. A maximum of
five years of shelf-life can be claimed by a real-time study or an accelerated study regardless of material
used in the intraocular lens. However, an accelerated study shall always be verified by a real-time study,
and the real-time study results shall always take precedence over the accelerated study results. The
same product or a Level A modification of it (see ISO/TR 22979) shall be used in the real-time study, and
the real-time study shall be started before the release of the new intraocular lens into the market.

In case a manufacturer wishes to maintain the possibility of resterilizing finished intraocular lens
lots, the finished intraocular lens lot(s) used in the stability study shall have undergone the maximum
number of sterilization cycles allowed under the manufacturer’s procedures.

4.2 Materials and methods

4.2.1 Testsamples

The studie
sizes are d

s shall be performed using IOLs from finished intraocular lens lots.. The proposed sample
escribed in Annex A.

4.2.2 M¢ethods

Suitable mpthods shall be chosen for any tests contained in the stddy protocol. The methods sele¢ted

shall be reg
materials :
specified i
the capabi

In certain

reducing the total number of IOLs required.

4.3 Product stability

4.3.1 Ge

If the risk 3
apply. The

For both r¢

be used. For test parameters that can be affected by optical power, at least three groups, compri

lenses fron
high diopt
not affecte

!

corded. Annex B contains suggested tests. Due to the variation in product and pack
ind design, other tests could be more appropriate. The methods selected, other than th
Annex B, shall be recorded and the details of validation for each test method, demonstra
ty of the method, shall also be documented.

fases, more than one of the tests listed in Anflex B can be performed on a single 10L, ther

heral

inalysis in accordance with ISO 14971 shows a need for a shelf-life study, the following s
rationale for choice of tests shall be documented in the risk management plan.

al-time and accelerated testing, finished I0Ls (or finished injector systems with IOLs) s

1 one or mare finished intraocular lens lots, shall be tested, one each from low, medium,
ic poweF panges, each group comprising one or more dioptric powers. For test parame
d by eptical power, at least one group of lenses shall be used. See Annex A for guidance.

4.3.2 Realtime shelf-life study

age
ose
[ing

hall

hall
bing
and
fers

4.3.2.1 Test parameters

The following parameters shall be considered:

a) dimensions;

b) dioptric power;

c) imaging quality;

d) surgical manipulation;

2 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=82d0c38596d11a8b5bb3d4bdd75477e0

e)

f)
g)
h)
i)
i)
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recovery of properties following simulated surgical manipulation (for IOLs intended to be folded or
otherwise deformed as part of the surgical procedure);

surface and bulk homogeneity;

compression force (samples from one or more dioptric power lots);
dynamic fatigue (samples from one or more dioptric power lots);
spectral transmission;

exhaustive extraction (c;\mplpc from one or mare dinp’rrir‘ power ln‘rc)'

k)

1)
Ref

Tes
test
ina

An
for

4.3

In d
con

a)
b)
c)
d)
e)

Add
on t

cytotoxicity (ifanincreaseis seen in the content of extractables and/or if a new substancejis present);
it is sufficient to perform cytotoxicity testing on IOL samples from one dioptric‘power|group. For
this testing, an extraction of the IOL using culture medium with serum needsco be pefrformed in
accordance with ISO 10993-5. The ratio of surface area to volume of extraction medium {s specified
in ISO 10993-12 and the extraction conditions are defined in ISO 10993-5¢

specific surface tests (if warranted).
brences to suggested test methods are found in Annex B.

fing for changes due to interaction with the packaging material shall also be consider¢d, as shall
ing for changes in surface treatments as well as the concentration of additives in the IOL qr additives
solution in which the IOL is stored.

bxample of a calculation of the number of IOLs to be used in a shelf-life and transport stability study
hn [OL made from a new material can be found inAnnex A.

2.2 Combination lens-injector systems

ases of preloaded or combined IOL delivery systems, the following additional parametgrs shall be
sidered for inclusion:

stability of injector system materials;

chemical interactions betwieen delivery system and IOL;
mechanical interactionsbetween delivery system and IOL;
cytotoxicity testing’of any potential degraded materials;
lens delivery’system performance.

itional samples beyond those listed in Table A.1 might need to be required for shelf-life testing based
he results of the considerations.

4.3

2.3 Studvoprocedure
r

The following is the procedure for real-time stability studies. Intraocular lens groups to be tested shall,
if applicable, at each instance be evenly distributed among the different power groups.

a)

b)

c)

Assign a unique identification to each individual intraocular lens in the total sample and put that
identification on the intraocular lens packaging.

Collect the intraocular lenses to be tested initially and carry out the tests of the protocol. Record the
unique identifications, the results, and the measurement conditions.

Transfer the remaining packages to storage under controlled conditions at the maximum
recommended storage condition. Record actual temperature, relative humidity, and date.

© ISO 2014 - All rights reserved 3
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d) Monitor temperature and relative humidity regularly during the course of the study in a manner
such that fluctuations in temperature and relative humidity are also recorded.

e) In accordance with the protocol, periodically remove a sufficient number of intraocular lenses for
testing. Carry out the tests of the protocol. Record the unique identifications, the results, and the
measurement conditions.

f) Collect the intraocular lenses to be tested at the expiration date. Carry out the tests of the protocol.

Record the unique identifications, the results, and the measurement conditions.

The parameters measured shall remain within the limits of the finished product specifications. In cases

where they
the limits d
applicable
a measure
then the m

4.3.3 Acq

Studies ungler accelerated conditions are likely to speed up any degradation prgcesses, and can there

permit ext
The same j
accelerated
The same
[4.3.2.3 )

Storage hu

The equivs
2(Ta=To)/10

storage terj

Itis import

as at the infitial measurements before being tested.

4.4 Package integrity

If the risk
performed
manageme

For inform
system, fol

For inforn

€ are no [inished product specitications, then the parameters measured shall remain wi
f the applicable parts of ISO 119709. If there exists neither finished product specificatiens
imits specified in ISO 11979, then a comparison to time zero product shall be perferme
I parameter is found to no longer conform, and this finding is confirmed by an investigat
hximum shelf-life is determined by the time point of the last conforming measutement.

relerated shelf-life study

-apolation of intervals under accelerated conditions to intervals at hormal storage conditi

| shelf-life study is planned. References to suggested test methods can be found in Anne
study procedures (except temperature and humidity cofiditions) used for real-time stu
o f)] are also valid.

midity shall be at least 40 %.

, where T, is the accelerated temperaturé‘and Ty is the recommended maximum alloy
hperature for the intraocular lens investigated.

ant that intraocular lenses to be méasured are allowed to equilibrate to the same condit

analysis in accordamce ‘with ISO 14971 shows that a package integrity study needs td
the following shall-apply. The rationale for choice of tests shall be documented in the
nt plan.

ation regarding forming, sealing, and/or assembly processes for the IOL sterile bar
ow ISO 11607-2.

atign/regarding the stability testing of packaging systems (sterile barrier systems

protective

hin
nor
d. If
ion,

fore
hNS.

arameters as for real-time studies [4.3.2.1 a) to 1)] shall be considered for inclusion whef an

x B.
lies

lent real-time shelf-life is calculated by multiplying the studied time period by a factgr of

ved

ons

be
risk

rier

and

packages), follow ISO 11607-1.

Packaging from three sterilization runs shall be used for the package integrity study. As the mass of an
IOL is typically only about 20 mg, the interaction of the lens material upon the sterile barrier system can
be evaluated as negligible. Therefore, sterile barrier systems without containing IOLs can be used for
the evaluation of the package properties.

Package integrity studies can also be performed as accelerated studies, using the same conditions and
interpretations as shown under 4.3.3, with the proviso that a real-time study is started prior to putting
the product on the market.

For a package integrity study, a minimum of the following tests shall be performed:

a)
b)

legibility of labelling;
seal/closure integrity;

4 © ISO 2014 - All rights reserved
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c) whole package physical integrity.

References to suggested test methods are found in Annex B.

4.5 Transport stability

Iftheriskanalysisinaccordance with ISO 14971 shows aneed for a transportstability study, the following
shall be considered. The rationale for choice of tests shall be documented in the risk management plan.

The complete, filled intraocular lens packages (in their normal transport package) shall be able to
withstand extremes of the temperature and humidity (as expected in shipping), vibration, and being
dropped. Both the packaging and the product shall be inspected following completion of the pretest
conditioning. The IOL shall be considered to have satisfactorily passed the test if the JOL i$ free from
phyjsical damage when visually inspected under magnification. The packaging shall|also ¢ontinue to
proyide functional protection to the IOL.

A mliinimum of the following tests shall be performed:
a) |legibility of labelling;

b) |physical damage assessment by visual inspection for surface,and’bulk homogeneity ¢f the 10Ls
(sealed packages shall be used) including, where applicable, an-evaluation of haptic-opti¢ junctions,
geometry, and loop pull strength;

c) |seal/closure integrity;
d) |whole package physical integrity;
e) |in cases of preloaded systems, a test of deliveryfunction and conformity of injected IOL§.

For|a), c), and d) above, the complete package iticluding any storage solution, but without tHe I0L, may
be ysed.

Refgrences to suggested test methods can be found in Annex B.

Forftransport stability studies wheretomplete packages with IOLs are needed, it is adequate|to use only
one|intraocular lens lot of the medium dioptric power for all tests.

4.6 Results

A rgport comprising-thefollowing information shall be kept on file:
a) |summary ofthe results;

b) |copy ofthe'labelling of the intraocular lens;

c) |manufacturing lot numbers, lot sizes, dates of manufacture, and name of the manufactjurer of the
ifatraocular lens;

d) details of the packaging, including the materials used and the descriptions of the container and the
closure;

e) interpretation of the results in terms of shelf-life, storage, and shipping recommendations;
f) name of the test laboratory, dates of testing, and an approval signature.

For each finished intraocular lens lot, the initial results and the results during storage and at the
conclusion of the proposed shelf-life shall be presented in tabular form for easy interpretation.

© IS0 2014 - All rights reserved 5
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5 Test methods and sampling
Suggested test methods are referenced in Annex B.

Unless the method description specifies the sample size, a minimum of 10 intraocular lenses shall be
used for each test at every testing occasion.

6 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=82d0c38596d11a8b5bb3d4bdd75477e0

A.1l

ISO 11979-6:2014(E)

Annex A
(informative)

Shelf-life study example

Assumntions

A n
will
ulti
the
bec

Thd
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vali

A.2

A.2
The

The
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See

Thd
inte

One
the

IO PCroTIyy

undergo shelf-life testing. The I0L is packaged in a new container. The manufactur
mately validate a five-year shelf-life but intends to enter the market with a oné-=year s
| increase that expiration dating by one year at a time as the data supporting the shelf
bmes available.

manufacturer intends to perform an accelerated shelf-life study and therefore includes th
e tested under accelerated conditions and three groups that are stored under real-time co
date the acceleration conditions for the test material.

Sample requirements

.1 General
re are five evaluation time points for the test samples (one, two, three, four, and five yeat

power range of the manufacturer’s I0OL is“6 D to 30 D. The manufacturer makes thg
gnations:

low dioptric power: e.g. 8 D;

medium dioptric power: e.g. 18 D;

high dioptric power: e.g. 27 D.

4.3.1 as well as Tables'A.1 and A.2 for additional guidance.

three groups are-evaluated at each of the time points for both real-time and accelerat
grity testing,

group ofdQLs is evaluated once for transport stability testing (of medium dioptric powe
units fartransport stability testing can be complete packages without IOLs.

anufacturer has a foldable IOL made from a new material (without any surface modifidation) that

wants to
elf-life and
life dating

ree groups
nditions to

s).

e following

bd package

r). Some of

ility.

A silngle sample of an IOL can be used in more than one test in the evaluation of product stabj

A2

.2 Product stability and package integrity testing (for each time point)

A.2.2.1 Product stability

a)

b)

c)
d)

30 packages, with IOL: 10 each of low, medium, and high dioptric power, for imaging quality, spectral
transmittance, dimensions, surface and bulk homogeneity, and surgical manipulation tests

10 packages, with medium dioptric power IOL, for compression force
10 packages, with medium dioptric power IOL, for dynamic fatigue

30 packages, with IOL: 10 each of low, medium, and high dioptric power, for recovery of
following simulated surgical manipulation

© IS0 2014 - All rights reserved
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e) 10 packages, with medium dioptric power IOL, for exhaustive extraction testing (if more than
one extraction medium is used, additional samples will be required, and all media containing
extractables should be used for further testing)

f) 30 packages, with medium dioptric power IOL, for cytotoxicity tests (if, as in this example, an
increase in the content of extractables was seen together with a new substance in the extract)

A.2.2.2 Package integrity

a) 30 packages (10 per sterilization run), with or without IOL, for whole package physical integrity
tests

b) 30 packages (10 per sterilization run), with or without IOL, for legibility of labelling and sealintegfrity
tests

The numbér of packages might need to be adjusted depending on the test design.

A.2.3 Transport stability (tested only once)

Based on How the IOLs are expected to be transported, the manufacturer determines the worst ¢ase
environmental conditioning and handling necessary.

A total of $0 samples (20 packages with IOL and 40 with or without QL) need to be conditioned pnd
evaluated at one time point:

a) 20 packages, with any dioptric power IOL, for assessment of physical damage [refer to 4.5 b)];
b) 30 packages, with or without IOL, for whole package physical integrity tests;
c) 10 packages, with or without I0L, for legibility of labelling and seal/closure integrity tests.

The numbdr of packages might need to be adjusted-depending on the test design.

A.3 Total sample size

In this example, the manufacturer has.chosen to perform the cytotoxicity test. As can be seen ffom
Table A.1, the accelerated test programme then requires 600 packages with IOLs and 300 packages with
or without[[OLs. Another 600 packages with IOLs and 300 packages with or without IOLs will be required
for the subfequent real-time test programme. The transport stability testing (see Table A.2) requiref 20
packages with IOLs and 40 packages with or without IOLs. Therefore, a total of 1 220 packages with [[OLs
and 640 pdckages with orwithout IOLs are needed for all the necessary studies.

A.4 Reslults

In this example, the manufacturer performs the study under accelerated conditions, and when testing
at the one-y€ar time period, no failures are observed. The IOL is then labelled for a one-year shelflife.
At the simulated two-year time point, there are also no failures and the shelf-life is extended to two
years. At the simulated three-year time point, a seal integrity failure of the test samples is observed and
confirmed by an investigation. Therefore, the final shelf-life is two years.

The manufacturer uses the results of the real-time testing to confirm the study results of the accelerated
study. If the real-time study is continued beyond two years and there are no failures in coming years, the
shelf-life can be extended based on the real-time results.

8 © ISO 2014 - All rights reserved
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