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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Paft'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 1SO 14729 was prepared by Technical Commnitiee I1SO/TC 172, Optics aphd optical
instruments, |[Subcommittee SC 7, Ophthalmic optics and instruments.

Annexes A t¢ E of this International Standard are for information onlys
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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.

anules, etc.)

should be[subject to control of microbial contamination and should be dissolved in a suitable diluén{ immediately

prior to u
designed

Contact le
wear. Aqu
products 1
such as s4

The past 4
disinfectin
and produ
lens asso
these dist
and Acant
lens care
in the cont

e. Multidose contact lens care products must be adequately preserved or be packaged i
nd labelled to minimize the risk of injury resulting from in-use contamination.

nses are normally subject to a regimen of cleaning and contact lens disinfection betwegq
Pous solutions containing cleaning and/or disinfecting agents are commonly,uséd for this pu
nay be marketed as solutions or as tablets for dissolution immediately prior to use in a su
line.

0 years of experience in the use and regulation of contact lens disinfecting products has s
) antimicrobial criteria for this class of medical devices. Oculartexicology concerns, process
ct comfort on the eye, have meant an evolution of products)which maintain a low inciden
tiated ocular infection when used as instructed by the manufacturer. This International St
nct contact lens disinfecting antimicrobial criteria along<with annexes to explain why virus
hamoeba (annex D) are not included as challenges. @rganic soil is not required for evaluati
lisinfecting products but may be used; an informative annex (annex E) is included to discus
ext of contact lenses and contact lens care products.

a container

n periods of
[pose. These
itable diluent

hown distinct
convenience
ce of contact
hndard gives
bs (annex C)
pn of contact
5 organic soil
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INTERNATIONAL STANDARD

ISO 14729:2001(E)

Ophth

almic optics — Contact lens care products —

Microbiological requirements and test methods for products and
regimens for hygienic management of contact lenses

1 Scoj

This Interpational Standard specifies two test methods for evaluating the antimicrobial activity of p

marketed
regimen.

This Interr

NOTE
EN 1275:14

2 Norn

The follow
this Intern
publication
investigatg
undated r
maintain r

ISO 8320-

ISO 8320-
products.

3 Terms and definitions

For the pu|

3.1

D E

for contact lens disinfection by chemical means and for products that are part of a cont

ational Standard is not applicable to the hygienic management of triallenses.

General disinfection product standards are not applicable to contact{lens care products, e.g. EN 1
97.

native references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate
bferences, the latest edition of the normmative document referred to applies. Members of

bgisters of currently valid International*Standards.

1:—1), Contact lenses and contact lens care products — Vocabulary — Part 1: Contact lens

p:—1), Contact lenses_and contact lens care products — Vocabulary — Part 2: Conta

Fposes<ehthis International Standard, the definitions given in ISO 8320 apply together with th

ducts to be
ct lens care

040:1997 and

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

ES.

Ct lens care

e following.

contact |

product that possesses cidal activity (kills, destroys and/or inactivates) meeting the primary criteria of the stand-

alone test

3.2

specified in this International Standard

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-a

one test is designed to qualify individual solutions with a suitable level of antimicrobial

ctivity as

contact lens
lens disinfec
requirementg
meeting the

As described
tested in the
as a contact
must exhibit

these seconglary criteria are met, the regimen test shall be performed in order(to qualify the product a

contact lens
criteria of thd
labelled as p

The design g
needs of p4g
appropriate f

NOTE U

The evaluation of these variables together with testing against a larger panel of microorganisms and testing of sg

partially used
International S

4.2 Stand

The stand-a
microorganis
those during
to be repres:t
the rate and

In carrying o
be known at

disinfection products. The regimen test is designed to qualify individual solutions as part\0
ling regimen. Products meeting the regimen test criteria shall also meet the minimum_p§
of the stand-alone test. It is fundamental that such products (unopened containers);-are

equirements of the test throughout their labelled shelf life.

in Figure 1, contact lens care solutions which are designed to possess disinfecting properti

lens disinfecting product. If the product fails the primary criteria of the-stand-alone test, t
sufficient antimicrobial activity to meet the secondary criteria of the stand-alone test as liste

Hisinfecting regimen by meeting the regimen criteria (see 5.3). M.the product meets both the
stand-alone test and the regimen test but fails the primaryccriteria of the stand-alone test,
brt of a contact lens disinfecting regimen.

f contact lens care products for cleaning and contact [ens disinfection shall take into consid
tient compliance and the probability of non-compliance. For example, disinfecting time
Dr contact lens wear.

e of multiple or mixed microbial challenges can-influence the apparent disinfecting activity of a particy

containers may be of value in developing-a-contact lens care product but are excluded from the s
tandard. (See annexes C and D).

-alone test (Inoculum challenge test)
one test challenges a_disinfecting product with a standard inoculum of a representative
which the product-may be used. The size of the microbial challenge chosen in this test is ng
bntative of the likely challenge in practice but to provide countable numbers from which es

bxtent of viability1oss can be determined.

It the test\for antimicrobial activity the qualitative and quantitative compositions of the prodd
the time\of testing by either analytical testing or extrapolation.

a contact
rformance
capable of

bs shall be

stand-alone test first. If the respective primary criteria are met (see 5.1)the product may e labelled

he product
din 5.2. If
5 part of a
secondary
it shall be

bration the
must be

lar product.
mples from
ope of this

range of

Ims and establishes the extent of their viability loss at pre-determined time intervals comparable with

t intended
imation of

ct have to

Appropriate

measures shall be taken to inactivate or remove residual antimicrobial agents during cu

turing 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.

© ISO 2001 - All rights reserved
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Stand-alone
contact lens
disinfection test

!
no no

Primary criteria met Secondary criteria met Test failed

yes yes

Stand-alone test? passed Regimen test

2 Produgc
b Produc

4.3 Reg

This is a t

range of micro-organisms and which measures the vjability loss after a predetermined time interval; th

carried thr

This procs
rinsing an
recommer

The disinf
minimum
minimum

In carrying

known at the time of t&sting, either by analytical testing or extrapolation.

. o no
Regimen criteria met Test failed

yes

Regimen test® passed

t may be labelled as a contact lens disinfecting product.
t shall be labelled as part of a contact lens disinfecting regimen.

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

imen test

est which challenges a multifunctional disinfectirig regimen with a standard inoculum of a r
bugh the regimen by being applied to a contact lens.

bdure is applicable to multifunctignal disinfecting regimens which may include the steps
| soaking. In carrying out the regimen test procedure, the products are used in the manner
ded in product labelling and/erpatient instructions.

bcting stage of any propesed contact lens disinfecting regimen evaluated by this test sha
requirements of the.stand-alone test as described in Figure 1. Only those products tha

performance requirements for the stand-alone test may be incorporated into a disinfecting re

out the test,Qualitative and quantitative composition of all products used in the test regims

counting

Appropria:i;a measures shall be taken to inactivate or remove residual antimicrobial activity during

this procegsduring the test shall be demonstrated by the construction of suitable controls.

challenge organism survivors, and the effectiveness of these measures shall be validated.

bpresentative
b inoculum is

of cleaning,
and quantity

|l satisfy the
it satisfy the
jimen.

n have to be

Culturing and
The action of

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.

© ISO 2001 - All rights reserved
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NOTE
lots tested.

5.1.2 Moulds and yeasts

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

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

NOTE
lots tested.

recommended soaking period within an experimental error of £ 0,5 logs.

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

5.2 Stand

Products falil
6.4, provideg
within the re
Stasis for the
of £ 0,5 logs,

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

ng to meet the criteria in 5.1.1 or 5.1.2 shall be evaluated by the regimen test procedlre dg
the sum of the averages is a minimum of 5,0 log units reduction for the three species

commended soaking period with a minimum average of 1,0 log unit reduction,for any singl

yeast and mould shall be observed for the recommended soaking period within an experim

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

For each mid
each lens tyy

Data from m

NOTE W
requires averg
regimen for ug
from the 12 in

robial species, the average regimen recovery count (for all lats tested) shall be no more thar
e/storage solution combination.

pre than one lens type should not be combined to calculate the average.

hen qualifying a lens care product regimen for use-with one lens type, the average count for ed
ging the data from the 24 inoculated and treated lenses of the one lens type. When qualifying a lens g
e with more than one lens type, the average countfor each species by lens type would require averag
bculated and treated lenses for each lens type\See Table 4 for numbers of lenses to be used.

bscribed in
bf bacteria
b bacteria.
ental error

10 cfu for

ch species
are product
ng the data
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Table 1 — Summary of performance requirements criteria for contact lens disinfection procedures

6 Test

Average log reduction at soaking time
Test Fungi Bacteria
Fs? cA® sm? PA® sA?
Stand-alone test: 1 1 3 3 3
Primary Criteria
Stand-alone test: b b c c c
Secondary Criteria
Regimen test: ~41t05 ~41t05 ~41t05 ~41t05 ~41t05
Regimen criteriad

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.

Stasis at the soaking time.

The minimum acceptable log reduction for all three bacteria combined is 5. The
minimum acceptable log reduction for any single bacteriaktype is 1.

Equivalent to an average of not more than 10 cfu, per lens type/storage solution
combination.

methods

6.1 Materials and reagents

The matetfials and reagents (i.e. the test organisms, media and reagents, equipment and samples) ar

both the s

6.1.1 Te

The strain

NOTE

and-alone procedure for disinfecting products and the regimen procedure for contact lens di

5t organisms
5 listed in Table 2.shall be used.

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

Table 2 — Test organisms

B common to
sinfection.

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

©1S0 2001 -

Potato dextrose agar (PDA).
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6.1.2.2

6.1.2.3

6.1.2.4

Tryptone soya agar (TSA).

Sabouraud Dextrose Agar (SDA).

Dulbecco's Phosphate Buffered Saline, without calcium chloride and magnesium chloride

(DPBS): 200 mg/l KCI, 200 mg/l KH>POy,4, 8 000 mg/l NaCl, and 2 160 mg/l NaoHPO4-7H,0 or suitable diluent.

6.1.2.5

suitable diluent.

6.1.2.6

Dulbecco's Phosphate Buffered Saline, plus 0,05 % (mass/volume) polysorbate 80 (DPBST) or

Validated neutralizing agents/media as required, for example, Dey-Engley Neutralising Broth (DEB)

and LetheenBrott:;

6.1.3 Test pquipment

The following common laboratory equipment is required.
6.1.3.1 Bterile pipettes.

6.1.3.2 bwabs.

6.1.3.3 Tubes.

6.1.3.4 Petri dishes (90 mm to 100 mm x 20 mm).
6.1.3.5 ncubator.

6.1.3.6 Bpectrometer, for determination of cell density.
6.1.3.7 nstrument for colony counting.

6.1.3.8 Centrifuge.

6.1.4 Test pamples

The product
from the fina

Three lots of
each challen

6.1.5 Culty

Maintain the

to be tested shall be representative of the product to be marketed. Aliquots should be tak
product container immediately prior to testing.

product shall bedested. Each lot of product shall be tested with a separate inoculum prep
e organism.

re maintenance

testcultures as recommended by the curator of the appropriate culture collection.

en directly

aration for

Cultures should be no greater than 5 passes removed from the depository stock (ATCC, NCIB, NCTC, NCPF or
other recognized culture depository; see annex A). Each pass is a subculture of the previous pass.

6.2 Preparation of microbial challenge (Inoculum)

The preparation of the microbial challenge organisms (inoculum) is common to both the stand-alone procedure for
disinfecting products and the regimen procedure for contact lens disinfection.

2) Dey-Engley Neutralising Broth (DEB) and Letheen Broth are examples of suitable products available commercially. This
information is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO

of this product

© ISO 2001 - All rights reserved
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For the regimen procedure for contact lens disinfection, organic soil may be included as part of the inoculum. See
annex E for an example.

Culture each test organism on agar slopes under the conditions given in Table 3.

Use sterilg

vessel angl vortex. Filter the F. solani suspensions through sterile glassiwool, cheese cloth or gauz

hyphal fra

After harv
filtered (e.
with DPBSY
approxima
suspensio
determine

If a centrif
of 10 min

Use bacte
days folloy

6.3 Sta

6.3.1 Ind

6.3.1.1

per challemge organism.

NOTE

Table 3 — Media and incubation conditions for growth of challenge organisms

Organism Medium Temperature Incubation time
°C

P. aeruginosa TSA 30to 35 18 hto 24 h
S. aureus TSA 30to 35 18 hto24h
S. marcescens TSA 30to 35 18 hto 24 h
C. albicanx SDA 20 to 25 42 h to 48h
or C. albicans SDA 30to 35 18 h#g 24 h
F. solani PDA 20to 25 10dto 14d

e DPBST or suitable diluent to harvest each culture; wash the sufface growth, transfer it
pments.

bsting, the cultured organisms may be washed using ceatrifugation. The bacterial suspens
. 3 um to 5 um pore size) to produce a single cell dispersion. Then adjust all challenge cell

T or other suitable diluent to a concentration of betiveen 1 x 107 cfu/ml and 1 x 108 cfu/ml.

N using a spectrophotometer. The actual concentration of colony forming units per milli
 for each suspension, e.g. by the plate count'method, at the time of the test.

ige is used, each centrifugation should;be conducted at 20 °C to 25 °C for no longer than t
ht 4 000 x g or less. Longer centrifygation times may be required at lower speeds.

Fial and yeast cell suspensions\on the day of preparation. Spore suspensions may be used
ving preparation if stored under refrigeration (2 °C to 8 °C).

nd-alone procedure

culum challenge test procedure

Prepare one or more tubes (for each lot tested) containing a minimum of 10 ml of test prg

Sample tubes are used rather than lens cases to allow effective technical execution of th

to a suitable
e to remove

ions may be
suspensions
Estimate the

te cell concentration of each suspension by measuring the turbidity of the suspension or a dilution of the

itre shall be

ne equivalent

up to seven

duct solution

e test. Since

incompatibi
compatible

fies canm exist Detween Soiution Mgredients and [ube maternals, [ubes of anm appropriate mate
with the ingredients, should be used.

al, which are

Inoculate the sample tube of the product to be tested with a suspension of test organisms sufficient to provide a
final count of between 1,0 x 105 and 1,0 x 108 cfu/ml. Ensure that the volume of inoculum does not exceed 1 % of
the sample volume. Ensure complete dispersion of the inoculum by adequate mixing.

6.3.1.2

Store the inoculated product at 20 °C to 25 °C. The temperature shall be monitored using a calibrated
device and the temperature documented.

If the product is sensitive to light it should be protected during the period of the test.

©1S0 2001 -
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6.3.1.3 Take 1,0 ml aliquots of the inoculated product for determination of viable count at 25 %, 50 %, 75 %
and 100 % of the minimum recommended disinfecting time for all organisms, and, in addition, not less than 400 %
of the minimum recommended disinfecting time for yeast and mould. If overnight contact lens disinfection is
recommended, use a soaking time of 8 h.

6.3.1.4 Subject each of the 1,0 ml aliquots, removed at the specified time intervals, to a suitable series of
decimal dilutions in validated neutralizing media. Mix the suspension well by vortexing vigorously and let stand to
allow neutralization to be completed. Neutralization conditions shall be based on recovery medium control testing
(see 6.3.2.2).

If an antimicrobial agent in the formulation cannot be adequately inactivated or neutralized, eliminate it using a

validated meprbranefiltrationprecedure{seeanrnrexB)

6.3.1.5 Determine the viable count of organisms in appropriate dilutions by preparation of(triplidate plates
(unless othetwise justified) of a suitable recovery medium (e.g. TSA for bacteria and SDA for mould-and yeast).

If membrane|filtration has been employed to remove or neutralize antimicrobial agents, culture the menjbranes on
these media fas appropriate.

If the pour plate method is utilized, keep the agar for pour plates below 50 °C prior t67pouring.

The agar mgdia used for determination of viable counts may also contain antimicrobial inactivators or ngutralizers,
if required.

6.3.1.6 ncubate bacterial recovery plates at 30 °C to 35 °C. Incubate yeast recovery plates at 20 °{C to 25 °C
or 30 °C to B5 °C. Incubate mould recovery plates at 20 °C to 25<C. Incubation times for optimal rgcovery of
bacteria, yedst and moulds shall be determined. Minimum incubation times shall be based on recovefy medium
control testing (see 6.3.2). Record the number of cfu observed o countable plates.

NOTE Plates should be observed periodically during incubation to prevent the occurrence of uncountable plptes due to
overgrowth.
6.3.1.7 Determine the average number of eelony forming units on countable plates. Calculate the microbial

reduction at the specified time points.

NOTE Copntable plates refer to 30 cfu/plate to 300 cfu/plate for bacteria and yeast, and 8 cfu/plate to 80 ¢fu/plate for
moulds, excedt when colonies are observed ‘only for the 10° or 101 dilution plates.

6.3.1.8 The absence of microorganisms shall be documented, e.g. by recording an "0” or "NR” (no[recovery),
when plates for all dilutions of a sample at a single time point have zero colonies.

6.3.2 Contfols

6.3.2.1 Inpculum~Control

Prepare an ineculum count by dispersing an identical aliquot of the inoculum into the same volume @s used in
6.3.1.1 of a suitable diluent (e.g. DPBST) to achieve a final concentration of 1,0 x 10° cfu/ml to 1,0 x 106 cfu/ml.
Ensure that the volume of inoculum does not exceed 1 % of the sample volume. Ensure dispersion of the inoculum
by adequate mixing. Evaluate this control sample for cfu/ml at the beginning of the test in order to demonstrate the
suitability of the medium used for growth of the test organism and provide an estimate of the initial inoculum
concentration. Plate the appropriate aliquot from each tube onto the recovery agar plates in triplicate (unless
otherwise justified).

6.3.2.2 Recovery medium control

Vortex a 1/10 dilution of the disinfecting product in the validated neutralizing broth (1 ml into 9 ml). Let it stand to
allow neutralization to be completed. Prepare a second control tube with 10 ml of a suitable diluent (e.g. DPBST).
Inoculate the tubes with sufficient inoculum to result in 10 cfu/ml to 100 cfu of challenge organism per plate.
Incubate for an appropriate period of time at ambient temperature but not long enough to allow multiplication of the

8 © IS0 2001 — All rights reserved
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inoculated organisms. Plate the appropriate aliquot from each tube onto the recovery agar plates in triplicate
(unless otherwise justified).

Incubate bacterial recovery plates at 30 °C to 35 °C. Incubate yeast recovery plates at 20 °C to 25 °C or 30 °C to
35 °C. Incubate mould recovery plates at 20 °C to 25 °C. Determine minimum incubation times for optimal recovery
of bacteria, yeast and moulds.

Check that the recovery from the neutralizer broth is at least 50 % of the recovery in the second control tube.
Perform this control for each challenge organism.

If a dilution of greater than 1/10 is required for neutralization, then membrane filtration shall be used.

Validate the neutralization of the product with each challenge organism initially and as appropriate,

6.3.2.3 [Control specification

If any contfrol value is outside that specified, repeat the procedure as the associated testlis ‘invalid.

6.3.3 Tept report
The test r¢port shall specify:
a) refergnce to this International Standard,;
b) the idgentification of the product:
— niame of the product;
— batch number;
— epiry date;
— npanufacturer;
— sforage conditions;
— active substances(s) andits/their concentration(s) (as available);
c) the name/s of the operator/s;
d) deviafions from theprotocol;
e) period of incubation;

f)  storageitime for inoculated product;

g) results obtained.
If a product passes the primary criteria of the stand-alone test, it may be labelled as a contact lens disinfecting

product. If the product only passed the secondary criteria of the stand-alone test, and the regimen test, it shall be
labelled as part of a contact lens disinfecting regimen.

© ISO 2001 - All rights reserved 9
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6.4 Regimen procedure

6.4.1 Lens inoculation

Carry out the test using lens types representative of those with which the regimen is intended to be used, e.g. low
water non-ionic, high water ionic, silicone acrylate, etc. New and unused lenses should be used for this test. When
qualifying a lens care product regimen with a single lens type, inoculate each of eight lenses for each microbial
species per lot of test product; this results in testing a total of 24 lenses per formulation per species. When
qualifying a lens care product regimen for use with all hydrophilic lens types, inoculate each of four lenses from
Group 1 (low water content non-ionic) and four lenses from Group 4 (mid- and high water content ionic) for each
microbial species per lot of test product; this results in testing a total of 12 lenses per lens type per formulation per
species. Additional hydrophilic Tens types may be tesied; hOweVer, a minimum Of four Ienses per Ienp type per
species per [lot of formulation shall be used. In qualifying a lens care product regimen for use~with all non-
hydrophilic lens types, inoculate four silicone acrylate lenses and four fluorosilicone acrylate lenses pel microbial
species per lot of test product for a total of 12 lenses per lens type per formulation per species. Qualification of a
lens care prgduct regimen with all hydrophilic and all non-hydrophilic lenses requires testing| with Grodp 1 and 4
hydrophilic Igns types and silicone acrylate and fluorosilicone acrylate non-hydrophilic lenses.

The number pf lenses required for the test is given in Table 4.
Place test ahd control lenses, with concave surface uppermost, in a sterile petri dish. Inoculate ea¢h lens by
placing 0,01 ml of inoculum on the underside of the lens at the point of contacCt between the petri dish and the lens.
Also inoculate the upper surface by application of 0,01 ml of the same ingéulum directly on to the concaje surface
of the lens.

Allow the inoculum to adsorb onto each lens for between 5 min and-10 min at 20 °C to 25 °C.

Table 4 — Number of {enses required

Number of lenses per microbial species

Qualification for a Qualification for all Qualification for all
. single lens type® hydrophilic lensesb: d non-hydrophilic lenses?{d
Test sample
(e.g. Group. 1) Group 1 Group 4 Silicone Fluoro-silicpne
acrylate acrylate

Solution|LOT 1 8 4 4 4 4
Solution|LOT 2 8 4 4 4 4
Solution|LOT 3 8 4 4 4 4
Totald 24 12 12 12 12

Minimum of threg lets of lens care product to be tested.

If tedting morethan one lens type, a minimum of four lenses per lens type per lot of lens care product per microbial sgecies

shall

Quialification of a lens care product regimen with all hydrophilic lenses and all non-hydrophilic lenses would require, at a
minimum, testing the product with four lenses from each of the following lens types: Group 1 and Group 4 hydrophilic lenses
and silicone acrylate and fluorosilicone acrylate non-hydrophilic lenses.

6.4.2 Lens treatment

After adsorption of the inoculum, treat the lenses as described in the manufacturer's instructions to the consumer
for contact lens disinfection, including all steps of cleaning, rinsing and soaking as specified by the manufacturer.
Test protocols should specify the parameters of the cleaning and rinsing procedures (e.g. rubbing and rinsing times
and rinse volumes).
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6.4.3 Recovery of surviving challenge organisms (see annex B for an example of a membrane filtration

procedure).

6.4.3.1 Dispense a suitable volume of a validated neutralizing medium into the filtration apparatus. (B.1.2.1).

Neutralization conditions shall be based on recovery medium control testing (see 6.4.4.2).

6.4.3.2 Transfer the entire contents of each test lens case (lens and solution) into the neutralizing medium in the
filtration apparatus (B.1.2.2) having determined the neutralization exposure time prior to filtration (see annex B).

6.4.3.3 Apply reduced pressure and filter the solution. Rinse the filter with a suitable volume of neutralizing

medium.

6434 _'i‘; v asfe he—eoh a A _ "
organism.[Pour some of the same agar medium (kept be

o O C
the lens and allow to cool.

6.4.3.5
6.3.1.5).

Apply the test filter to the surface of a plate of appropriate solid media (could be.the’ sam

6.4.3.6 Imcubate bacterial recovery plates at 30 °C to 35 °C. Incubate yeast recovery. plates at 20 °
30 °C to 3p °C. Incubate mould recovery plates at 20 °C to 25 °C. Incubation times(for optimal recove
yeast and| moulds shall be determined. Minimum incubation times shall be based on recovery mg
testing (se€e 6.4.4). Record the number of cfu observed on countable plates. Plates should be observe
during inclibation to prevent the occurrence of uncountable plates due to avergrowth.

6.4.4 Controls

6.4.4.1 Lens inoculation control

For each microbial species tested, transfer three inoculated lenses to tubes of a suitable diluent (g

y of the test

e as used in

C to 25 °C or
y of bacteria,
dium control
0 periodically

.g. DPBST).

Vortex for|30 s. Serially dilute and plate out appropriate dilutions in triplicate (unless otherwise justifiedl) to permit a

count of fiable cells present. This count confirms that'the number of organisms on the lens at thg
regimen challenge is adequate. The mean of the ceunts should be not less than 2 x 10° cfu/lens an
than 2 x 1P cfu/lens.

6.4.4.2 |Recovery medium control

Prepare filtration apparatus in triplicate’ (unless otherwise justified) as described in 6.4.3 with suitabl
the neutralizing medium and disipfecting product (see annex B). Let it stand to allow neutralization to b
Add 5 cfu [o 100 cfu challengesorganisms (one organism per filter), filter and cultivate as described in §
Confirm the inoculum on & suitable medium in triplicate (unless otherwise justified).

Ensure that the recovery on the filter from the neutralizer broth is at least 50 % of the inoculum.

Validate the neutralization of the product with each challenge organism initially and as appropriate.

b time of the
d not greater

b volumes of
e completed.
4.3

6.4.5 TesStTeport
The test report shall include:
a) reference to this International Standard;
b) the identification of the product:
— name of the product;
— batch number;

— expiry date;

© ISO 2001 - All rights reserved
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— manufacturer;

— storage conditions;

— active substances(s) and its/their concentration(s) (as available);

the namel/s of the operator/s;

s from the protocol;

incubation;

storage rlme for inoculated product;

ptained.

Art of a contact lens disinfecting regimen.

basses the primary criteria of the stand-alone test, it may be labelled as a 'eontact lens disinfecting
e product only passed the secondary criteria of the stand-alone test, and_the regimen test,|it shall be

c)

d) deviation
e) period of
f)

g) resultso
If a product

product. If th
labelled as p
12
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Annex A
(informative)

Test organisms from other culture collections

Details of test organisms and culture collections and institutions are given in Tables A.1 and A.2 respegtively.

Cultures from various collections should be equivalent to ATCC strains.

Table A.1 — Test organisms from other culture collections

Pseudomonas aeruginosa MUAVCR 278 CCM 1961 CIP 82.118 DSM 1128 DSM 1385
IAM 10374 IFO 13275 NCIMB 8626 NRRL B-800

Staphylgcoccus aureus CIP 4.83 DSM 799 IFO 13276 NCIB 9518 NCTC 10788

Serratia marcescens CCM 303 DSM 47 DSM.30121 CDC 813-60 NCIB 9155
NCTC 10211

Candidalalbicans CBS 6431 CCY 29-3-106 CIP 48.72 DSM 1386 IFO[1594
NCPF 3179 NCYC 1363 VTT C-85161

Table A.2 — Culture colléctions and institutions

ATCC American Type Culture Collection, Rockville, Md., USA

MUAVCR Mikrobiologicky ustav Akademie ved Ceske republiky, Prague, Czech Republic

CBS Centraalbureau voor Schimmelcultures, Baarn, The Netherlands

CCM Ceska sbirka mikroorganizmu; Pnrodovedecka fakulta Masarykovy univerzity, Brno, Czech Republic

CCY Culture Collection of Yeasts, Chemicky ustav SAV, Bratislava, Slovakia

CDC Centers for Disease_Control, Atlanta, Georgia, USA

CIP Collection de(bactéries de I'Institut Pasteur, Paris, France

DSM Deutsché Sammlung von Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany

IAM Institute of Applied Microbiology, University of Tokyo, Tokyo, Japan

IFO Institute for Fermentation, Osaka, Japan

NCIB National Collection of Industrial Bacteria, Aberdeen, Scotland, U.K.

NCIMB National Collection of Industrial and Marine Bacteria, Aberdeen, Scotland, U.K.

NCPF National Collection of Pathogenic Fungi, Mycological Reference Laboratory, Central Public Health
Laboratory, London, U.K.

NCTC National Collection of Type Cultures, Central Public Health Laboratory, London, U.K.

NCYC National Collection of Yeast Cultures, Nutfield, Surrey, U.K.

NRRL Northern Regional Research Center, U.S. Department of Agriculture, Peoria, Illinois, USA

VTT Technical Research Centre of Finland, VTT Collection of Industrial Microorganisms, Espoo, Finland
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B.1 Mater

Annex B
(informative)

Example of a membrane filtration procedure

ials and reagents

B.1.1 Culty
B.1.1.1 Dily
B.1.1.2 Try

B.1.1.3 Dul
200 mg/l KC

B.1.1.4 Dul

B.1.1.5 Val
and Letheen

B.1.2 Test
Usual labora
B.1.2.1 Ste

B.1.2.2 Equ
to pass throu

The membra
and should b

B.2 Testr

B.2.1 Moisg
(B.1.1.4) or S

B.2.2 Aseq

re media and reagents
ting fluid, with or without neutralizers.

btone Soya Agar (TSA).

L 200 mg/l KH,POy,, 8 000 mg/l NaCl, and 2 160 mg/l Na,HPO,4 -7H,0 o suitable diluent.

pbecco's Phosphate Buffered Saline plus 0,05% w/v polysothkate 80 (DPBST) or suitable

Broth3).

equipment

ory equipment (such as sterile pipettes, Petridishes, containers) together with the following.
ile apparatus for holding the sterilexhembrane filter and filtrate.

ipment for creating a vacuum or_pressure to cause the liquid phase of the inoculated tg
gh the membrane filter aseptically-

e free of chemicals which-could be toxic to microbial cells.

hethod andyresults

ten the .Sterile membrane filter (B.1.2.1) in a sterile filter assembly (B.1.2.2) with steri
uitable diluent.

becco's Phosphate Buffered Saline without calcium chloride and magnesium chloride (DPBS):

diluent.

dated neutralizing agents/media, as required, for example, Dey-Engley Neutralizing Bioth (DEB)

st solution

ne filter should have a nominal pore size of not greater than 0,45 um, a diameter of at least 47 mm

e DPBST

tically transfer a measured volume of the inoculated test solution into 50 ml to 100 ml of ster

le DPBST

(B.1.1.4) or d

NOTE

iluting fluid and thoroughly mix.

This will decrease the probability of multiple colony forming units being placed on the filter at the same location.

B.2.3 Transfer the diluted solution to the membrane and filter immediately with the aid of vacuum or pressure.

B.2.4 Wash the membrane filter with several volumes of diluting fluid which may contain additional neutralizing

agents as ne

eded.

3) Dey-Engley Neutralising Broth (DEB) and Letheen Broth are examples of suitable products available commercially. This
information is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO

of this product
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NOTE Three volumes of diluting fluid (100 ml each) are usually sufficient to remove and/or dilute the antimicrobial agent.
The actual volume should be determined empirically for each formulation for each challenge organism.

B.2.5 Incubate the membrane filter with appropriate media to allow growth of colony forming units on the surface
of the filter.

NOTE This may be accomplished by aseptic removal of the membrane filter from the filter assembly unit and placement of
the membrane on the surface of a sterile agar plate which does not have obvious liquid on the surface or the membrane may be
enclosed in an agar sandwich. Alternatively, a sterile membrane filter unit may be used which requires addition of sterile media
to the sealed filter and incubation of the membrane in situ. Media should be used which are appropriate for the type of challenge
organism and the specific formulation under test. Time of the incubation should be established.

B.2.6 Deg¢termine the average number of colony forming units on the countable membrane |filters (3 to
100 cfu/47 mm filter for bacteria and yeast and 3 to 10 cfu/47 mm filter for moulds). Calculate and document the
cfu/ml of the inoculated solution.

B.3 Controls

Confirm neutralizer efficacy by transferring an aliquot of the uninoculated test soldtion into 50 ml to 100 ml of sterile
diluting flujd using the same ratio of volume of test solution to volume of diluting fluid. Apply the entire yolume to the
membraneg and filter using vacuum or pressure. Wash the filter with several \6lumes of the diluting fluid using the
same volume as used for the test procedure. Transfer 5 cfu to 100 cfu challenge organisms (one spegies per filter)
into 100 ml of diluting fluid and apply to the membrane. Incubate th€ membrane filter in contact with media as
described[in the test procedure (see B.2.5).

Repeat the procedure using diluting fluid not exposed to the test solution. Compare counts with thoge derived by
the same method but using a suitable diluent (e.g. DPBST), instead of the test solution. Confirm the inoculum on a
suitable medium in triplicate (unless otherwise justified). Easure that the recovery on the filter from the neutralizer
broth is at|least 50 % of the inoculum.
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Annex C
(informative)

Technical report: Virus testing

Due to fundamental differences in life forms, viruses do not replicate and proliferate on contact lenses, in lens
cases, or in lens care solutions the way gram-negative bacteria such as Pseudomonas and Serratia or
Acanthamoeba can. This is because viruses are obligate intracellular parasites and require living cells in which to
multiply (seq reference [1] in the bibliography). The mode of transmission of viral keratitis caused
simplex usudlly occurs in childhood and 80 % of the population have already been infected with Herpes

the age of 15

by Herpes
simplex by

. Recurrent infection in adults is triggered by stress, fever or UV light because of the aqeactivation of the

latent virus already present in nerves and other tissues (see references [2] and [3]). Transferrifg, the infgction from
one body sit¢ to another is possible.

There is a rig

practitioner's

lens. A literature search showed that no reports were found which implicated transmission of viruses
lenses for individual use or a direct association between contact lens wear and viral infections of the oute

This Internat
for individual
viruses cann
virucidal test

In the event
lenses and t

ng.

of a viral ocular infection during a period of contact lens wear, it is recommended that t
e contact lens case be discarded to avoid the.possibility of reinfection.

k of measurable transmission of viruses, such as HIV, hepatitis or adenovirus from trial lenses in the
office (see references [4], [5] and [6]), because the virus can be assaciated with the surface of the

by contact
I eye.

onal Standard is intended to provide a means for the evaluation of contact lens disinfecting systems
use only. Since incidents of viral transmission via contact.lens wear have not been documented and
ot proliferate on contact lenses or in lens cases, this.international Standard does not recommend

he contact
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