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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.

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

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

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 14729 was prepared by Technical Committee ISO/TC 172, Optics and optical
instruments, Subcommittee SC 7, Ophthalmic optics and instruments.

Annexes A to E of this International Standard are for information only.iTeh STANDARD PREVIEW
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Introduction

Products for contact lens disinfection by chemical means are intended to reduce microbial contamination
introduced during lens wear and removal, cleaning and storage and are required to contain antimicrobial agents
capable of achieving this.

It is essential that all liquid contact lens care products are sterile until opened. Dry products (tablets, granules, etc.)
should be subject to control of microbial contamination and should be dissolved in a suitable diluent immediately
prior to use. Multidose contact lens care products must be adequately preserved or be packaged in a container
designed and labelled to minimize the risk of injury resulting from in-use contamination.

Contact lenses are normally subject to a regimen of cleaning and contact lens disinfection between periods of
wear. Aqueous solutions containing cleaning and/or disinfecting agents are commonly used for this purpose. These
products may be marketed as solutions or as tablets for dissolution immediately prior to use in a suitable diluent
such as saline.

The past 20 years of experience in the use and regulation of contact lens disinfecting products has shown distinct
disinfecting antimicrobial criteria for this class of medical devices. Ocular toxicology concerns, process convenience
and product comfort on the eye, have meant an evolution of products which maintain a low incidence of contact
lens associated ocular infection when used as instructed by the manufacturer. This International Standard gives
these distinct contact lens disinfecting antimicrobial criteria along with annexes to explain why viruses (annex C)
and Acanthamoeba (annex D) are not included as challenges. Organic soil is not required for evaluation of contact
lens care disinfecting products but may be used; an informative annex (annex E) is included to discuss organic soil
in the context of contact lenses and contact lens care products.
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Ophthalmic optics — Contact lens care products —
Microbiological requirements and test methods for products and
regimens for hygienic management of contact lenses

1 Scope

This International Standard specifies two test methods for evaluating the antimicrobial activity of products to be
marketed for contact lens disinfection by chemical means and for products that are part of a contact lens care
regimen.

This International Standard is not applicable to the hygienic management of trial lenses.

NOTE General disinfection product standards are not applicable to contact lens care products, e.g. EN 1040:1997 and
EN 1275:1997.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 8320-1:—1), Contact lenses and contact lens care products — Vocabulary — Part 1: Contact lenses.

ISO 8320-2:—1), Contact lenses and contact lens care products — Vocabulary — Part 2: Contact lens care
products.

3 Terms and definitions

For the purposes of this International Standard, the definitions given in ISO 8320 apply together with the following.

3.1
contact lens disinfecting product
product that possesses cidal activity (kills, destroys and/or inactivates) meeting the primary criteria of the stand-
alone test specified in this International Standard

3.2
contact lens disinfecting regimen
contact lens care regimen designed to meet both the secondary criteria of the stand-alone test and the regimen test
as specified in this International Standard

1) To be published. (Revision of ISO 8320:1986)
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3.3
contact lens disinfection
chemical or physical process to reduce the number of viable microorganisms as specified in the performance
requirement sections of this International Standard

4 Principle

4.1 General

The stand-alone test is designed to qualify individual solutions with a suitable level of antimicrobial activity as
contact lens disinfection products. The regimen test is designed to qualify individual solutions as part of a contact
lens disinfecting regimen. Products meeting the regimen test criteria shall also meet the minimum performance
requirements of the stand-alone test. It is fundamental that such products (unopened containers) are capable of
meeting the requirements of the test throughout their labelled shelf life.

As described in Figure 1, contact lens care solutions which are designed to possess disinfecting properties shall be
tested in the stand-alone test first. If the respective primary criteria are met (see 5.1), the product may be labelled
as a contact lens disinfecting product. If the product fails the primary criteria of the stand-alone test, the product
must exhibit sufficient antimicrobial activity to meet the secondary criteria of the stand-alone test as listed in 5.2. If
these secondary criteria are met, the regimen test shall be performed in order to qualify the product as part of a
contact lens disinfecting regimen by meeting the regimen criteria (see 5.3). If the product meets both the secondary
criteria of the stand-alone test and the regimen test but fails the primary criteria of the stand-alone test, it shall be
labelled as part of a contact lens disinfecting regimen.

The design of contact lens care products for cleaning and contact lens disinfection shall take into consideration the
needs of patient compliance and the probability of non-compliance. For example, disinfecting time must be
appropriate for contact lens wear.

NOTE Use of multiple or mixed microbial challenges can influence the apparent disinfecting activity of a particular product.
The evaluation of these variables together with testing against a larger panel of microorganisms and testing of samples from
partially used containers may be of value in developing a contact lens care product but are excluded from the scope of this
International Standard. (See annexes C and D).

4.2 Stand-alone test (Inoculum challenge test)

The stand-alone test challenges a disinfecting product with a standard inoculum of a representative range of
microorganisms and establishes the extent of their viability loss at pre-determined time intervals comparable with
those during which the product may be used. The size of the microbial challenge chosen in this test is not intended
to be representative of the likely challenge in practice but to provide countable numbers from which estimation of
the rate and extent of viability loss can be determined.

In carrying out the test for antimicrobial activity the qualitative and quantitative compositions of the product have to
be known at the time of testing by either analytical testing or extrapolation.

Appropriate measures shall be taken to inactivate or remove residual antimicrobial agents during culturing and
counting of challenge organism survivors, and the effectiveness of these measures shall be validated. The action of
this process during the test shall be demonstrated by the construction of suitable controls.

NOTE For information about virus testing, see annex C, and for Acanthamoeba testing, see annex D.
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a Product may be labelled as a contact lens disinfecting product.
b Product shall be labelled as part of a contact lens disinfecting regimen.

Figure 1 — Flow chart for stand-alone test and regimen test

4.3 Regimen test

This is a test which challenges a multifunctional disinfecting regimen with a standard inoculum of a representative
range of micro-organisms and which measures the viability loss after a predetermined time interval; the inoculum is
carried through the regimen by being applied to a contact lens.

This procedure is applicable to multifunctional disinfecting regimens which may include the steps of cleaning,
rinsing and soaking. In carrying out the regimen test procedure, the products are used in the manner and quantity
recommended in product labelling and/or patient instructions.

The disinfecting stage of any proposed contact lens disinfecting regimen evaluated by this test shall satisfy the
minimum requirements of the stand-alone test as described in Figure 1. Only those products that satisfy the
minimum performance requirements for the stand-alone test may be incorporated into a disinfecting regimen.

In carrying out the test, qualitative and quantitative composition of all products used in the test regimen have to be
known at the time of testing, either by analytical testing or extrapolation.

Appropriate measures shall be taken to inactivate or remove residual antimicrobial activity during culturing and
counting of challenge organism survivors, and the effectiveness of these measures shall be validated. The action of
this process during the test shall be demonstrated by the construction of suitable controls.

NOTE For problems associated with the use of human-worn lenses, see annex E.

5 Performance requirements

5.1 Stand-alone test: Primary criteria (see also Table 1)

5.1.1 Bacteria

The number of each challenge organism recovered per millilitre shall be reduced by an average value of not less
than 99,9 % (3,0 logs) within the minimum recommended soaking period.
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NOTE The value is determined by taking the average of the log reductions for each challenge organism for the individual
lots tested.

5.1.2 Moulds and yeasts

The number of each challenge organism recovered per millilitre shall be reduced by an average value of not less
than 90 % (1,0 log) within the minimum recommended soaking period with no increase at not less than four times
the minimum recommended soaking period within an experimental error of � 0,5 logs.

NOTE The value is determined by taking the average of the log reductions for each challenge organism for the individual
lots tested.

5.2 Stand-alone test: Secondary criteria (see also Table 1)

Products failing to meet the criteria in 5.1.1 or 5.1.2 shall be evaluated by the regimen test procedure described in
6.4, provided the sum of the averages is a minimum of 5,0 log units reduction for the three species of bacteria
within the recommended soaking period with a minimum average of 1,0 log unit reduction for any single bacteria.
Stasis for the yeast and mould shall be observed for the recommended soaking period within an experimental error
of � 0,5 logs.

5.3 Regimen test: Regimen criteria (see also Table 1)

For each microbial species, the average regimen recovery count (for all lots tested) shall be no more than 10 cfu for
each lens type/storage solution combination.

Data from more than one lens type should not be combined to calculate the average.

NOTE When qualifying a lens care product regimen for use with one lens type, the average count for each species
requires averaging the data from the 24 inoculated and treated lenses of the one lens type. When qualifying a lens care product
regimen for use with more than one lens type, the average count for each species by lens type would require averaging the data
from the 12 inoculated and treated lenses for each lens type. See Table 4 for numbers of lenses to be used.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 14729:2001
https://standards.iteh.ai/catalog/standards/sist/cdf29bd5-1b63-4ba4-bb4d-

27f6be5b1c97/iso-14729-2001



ISO 14729:2001(E)

© ISO 2001 – All rights reserved 5

Table 1 — Summary of performance requirements criteria for contact lens disinfection procedures

Average log reduction at soaking time

Fungi BacteriaTest

FS
a

CA
a

SM
a

PA
a

SA
a

Stand-alone test:
Primary Criteria

1 1 3 3 3

Stand-alone test:
Secondary Criteria

b b c c c

Regimen test:

Regimen criteria
d

� 4 to 5 � 4 to 5 � 4 to 5 � 4 to 5 � 4 to 5

a PA = P. aeruginosa ATCC 9027;

SA = S. aureus ATCC 6538;

SM = S. marcescens ATCC 13880;

CA = C. albicans ATCC 10231;

FS = F. solani ATCC 36031.
b Stasis at the soaking time.
c The minimum acceptable log reduction for all three bacteria combined is 5. The

minimum acceptable log reduction for any single bacterial type is 1.
d Equivalent to an average of not more than 10 cfu per lens type/storage solution

combination.

6 Test methods

6.1 Materials and reagents

The materials and reagents (i.e. the test organisms, media and reagents, equipment and samples) are common to
both the stand-alone procedure for disinfecting products and the regimen procedure for contact lens disinfection.

6.1.1 Test organisms

The strains listed in Table 2 shall be used.

NOTE Test organisms from other culture collections that may be used are listed in annex A.

Table 2 — Test organisms

Pseudomonas aeruginosa ATCC 9027

Staphylococcus aureus ATCC 6538

Serratia marcescens ATCC 13880

Candida albicans ATCC 10231

Fusarium solani ATCC 36031

6.1.2 Culture media and reagents

6.1.2.1 Potato dextrose agar (PDA).
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