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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 14730 was prepared by Technical Committée I1SO/TC 172, Optics aphd optical
instruments, |[Subcommittee SC 7, Ophthalmic optics and instruments.

Annexes A tg F of this International Standard are for information onlys

iv © ISO 2000 — All rights reserved
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Introduction

Contact lens care products (CLCP) are used with contact lenses. These products rinse, clean, disinfect, store, wet,
aid the comfort of, and condition contact lenses. Some products have one function, whilst others are
multifunctional.

Usually prndlleQ manufactured for use with hydrngpl lenses may he used with rigid gaq-lnprmpahle (RGP) or

poly(meth
usually su

Most CLC|
products 4

If the cont
may be &
dispensing
For maxim
preservati

There are
difference
packaged
products 3
healthy ey
irritation a

Thus whe

solution ifteraction has to be weighed againsSt*the benefits of safety derived from the maintern

antimicrob

This Inter
adapted f

annexes g@ive four examples of _preservative efficacy test procedures developed by contact lens

manufactu

I methacrylate) (PMMA) lenses, but products specifically used for RGP or PMMA contact e
table for hydrogel lenses.

Ps are manufactured as solutions and are commonly packaged and sold in multidose co
re sold as tablets or granules and must be dissolved in a suitable solvent immediately prior t

hct lens care product solution does not have any antimicrobial activity itself, an antimicrobia
dded to the product to inhibit the growth of microorganisms that may~be introduced fr
during use and subsequent storage. All antimicrobial agents haveithe potential for toxicity
um protection to the user, the concentration of the preservative should be such that it provig
e activity with minimum toxicity.

differences between ophthalmic preparations and contact lens care products and so
5 are significant in relation to preservative efficacy ‘testing. Typically, ophthalmic prep
in small-volume containers and are for use for shortiperiods on compromised eyes. Cont
ire distributed in larger volume containers and aréused with contact lenses on a long té
es. The potential risks for contact lens care products are the solution/lens interaction ca
nd the risks of the solution contamination by the“repeated (daily) use of the product.

N contact lens care products are formulated, the risk of adverse patient reaction due to thg
ial activity of the solution.

ational Standard gives the testiprocedure and performance criteria for preservative efficacy
om Pharmacopoeias which_give a time limitation in their test procedure of 28 days. Th

rers to show preservative efficacy for products whose discard dates are over 28 days.

nses are not

ntainers. Dry
D use.

preservative
bm repeated
to the user.
es adequate

me of these
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Act lens care
brm basis on
using ocular

b lens and/or
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INTERNATIONAL STANDARD ISO 14730:2000(E)

Ophthalmic optics — Contact lens care products — Antimic

robial

preservative efficacy testing and guidance on determining discard

date

1 Scope

This Internjational Standard specifies a procedure to be used in evaluating the antimicrobial preservat

ve activity of

all preserped multidose contact lens care products, and provides guidance on methods to pe used for

determinafion of discard date as informative annexes.

This test i$ applicable to products for up to a 28-day discard date.

The test id not applicable to sterile products packaged in unit doses for single tse or multidose containers designed

with physig¢al barriers to microbial contamination (e.g. aerosol containers).
NOTE 1 |Principles of the test may be used to extend discard dating beyond 28 days. See annexes B, C, D and
NOTE 2 |Use of multiple or mixed microbial challenges and/or inclusion of contact lenses or other organic load
the apparent antimicrobial activity of a particular product. The evaluation of these variables together with testing &

panel of microorganisms and testing of samples from partially used containers may be of value in developing
care produgt, but are excluded from the scope of this International Standard.

2 Normative references

The followjng normative documents contain provisions which, through reference in this text, constitute

E.
can influence

gainst a larger
A contact lens

provisions of

this Interrjational 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 e
investigate the possibility of applying’ the most recent editions of the normative documents indicate
undated rgferences, the latest_édition of the normative document referred to applies. Members of
maintain re¢gisters of currently.valid International Standards.

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

ISO 14534:1997,<.Ophthalmic optics — Contact lenses and contact lens care products —
requiremepts,

hcouraged to
d below. For
SO and IEC

ct lens care

Fundamental

3 Terms and definitions

For the purposes of this International Standard, the terms and definitions given in ISO 8320-2 apply.

4 Principle

4.1 The test consists of challenging the preparation with a specified inoculum of suitable microorganisms at the
commencement of the test and then rechallenging at day 14. The inoculated preparations are stored at a specified

D' To be published.

© 1SO 2000 — All rights reserved
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temperature. Samples are withdrawn from the inoculated preparations at specified time intervals and are cultured
for determination of viable organisms. The capability of the product to prevent re-growth is confirmed by counting of
viable organisms over longer time periods.

4.2 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.

4.3 The antimicrobial preservative properties of the product are adequate if, in the conditions of the test, there is
significant reduction of bacteria and no increase in yeasts and moulds in the inoculated preparation after the times
and at the temperatures specified. The performance criteria are given in 5.6.

4.4 Approptliate measures shall be taken to inactivate or remove residual antimicrobial agents duringculturing and
counting of survivors. The effectiveness of these measures shall be validated.
5 Test methods
5.1 Materjals and reagents
5.1.1 Test|organisms.
The strains listed in Table 1 shall be used.
NOTE Test organisms from other culture collections that may be used are Tisted in Annex F.
Table 1 — Test'organisms
Pseudomonas aeruginosa ATCC 9027
Staphylococcus aureus ATCC 6538
Escherichia coli ATCC 8739
Candida-albicans ATCC 10231
Aspergillus niger ATCC 16404
5.1.2 Cultureanedia and reagents.
5.1.2.1 Tryptone Soya Agar (TSA).
5.1.2.2 Sabouraud Dextrose Agar (SDA).
5.1.2.3 Dulbecco's Phosphate-Buffered Saline without calcium chloride and magnesium chloride (DPBS).

Combine 200 mg/l KCI, 200 mg/l KH,POy4, 8 000 mg/l NaCl, and 2 160 mg/l Na,HPO,4 - 7H,0 or suitable diluent.

5.1.2.4 Dulbecco's Phosphate Buffered Saline plus 0,05 % volumic mass polysorbate 80 (DPBST) or
suitable diluent.

© 1SO 2000 — All rights reserved
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5.1.2.5 Validated neutralizing agents/media as required, for example, Dey-Engley Neutralizing Broth (DEB)
and Letheen Broth.

5.1.3 Laboratory equipment.
The following common laboratory equipment is required: Sterile pipettes, swabs, tubes, Petri dishes (90 mm to

100 mm x 20 mm), etc. and suitable instruments for spectrophotometric determination of cell density, for colony
counting, and for centrifugation.

5.2 Test sampling and culture maintenance

The product to be tested shall be representative of the product to be marketed. Aliquots shouldcbe llaken directly
from the fipal product container immediately prior to testing.

Three lots| of product shall be tested. Each lot of product shall be tested with a separate,ingculum preparation for
each challenge organism.

Maintain the test cultures as recommended by the curator of the appropriate culture.collection.
Cultures should be no greater than five passes removed from the depository steck (ATCC, NCIB, NC[TC, NCPF or
other recopnized culture depository; see annex F). Each pass is a subcultute of the previous pass.
5.3 Preparation of microbial challenge (Inoculum)

Culture egch test organism on agar slopes under the conditions given in Table 2.

Table 2 — Media and incubation eanditions for growth of challenge organisms

Organism Medium | Temperature Incubation
°C time

P. aeruginosa TSA 30to 35 18hto24h
S. aureus TSA 30to 35 18hto24h
E. coli TSA 30to 35 18 hto24h
either20to 25 | 42hto48h

C. albicans SDA
or 30 to 35 18hto24h
A. niger SDA 20to 25 7dto10d

Use sterile DPBST or suitable diluent to harvest each culture; wash the surface growth, transfer it to a suitable
vessel and vortex. Filter the spore suspensions through sterile glass wool, cheesecloth or gauze to remove hyphal
fragments.

After harvesting, the cultured organisms may be washed using centrifugation. The bacterial suspensions may be
filtered (e.g. 3 um to 5 um pore size) to produce a single cell dispersion. Then adjust all challenge cell suspensions
with DPBST or other suitable diluent to a concentration of between 1 x 107 cfu/ml and 1 x 108 cfu/ml. Estimate the
approximate cell concentration of each suspension by measuring the turbidity of the suspension or a dilution of the
suspension using a spectrophotometer. The actual concentration of colony-forming units per millilitre shall be
determined for each suspension, e.g. by the plate-count method, at the time of the test.

© I1SO 2000 — All rights reserved 3
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If centrifugation is used, each centrifugation should be conducted at 20 °C to 25 °C for no longer than the

equivalent of

10 min at 4 000 g or less.

Use bacterial and yeast cell suspensions on the day of preparation.

NOTE 1

NOTE 2
8 °C).

Longer centrifugation times may be required at lower speeds.

Spore suspensions may be used up to seven days following preparation by storage under refrigeration (2 °C to

5.4 Inocu

541 Prep

NOTE Sa
incompatibilitie
with the ingred

Inoculate thdg
final count of
1 % of the s3

5.4.2 Storg

device and the temperature documented.

If the produc

5.4.3 Takdg

5.4.4 Aftel
1,0 x 104 cfu

5.45 Takdg

5.4.6 Subj
dilutions in \
neutralizatior
5.5.2).

If an antimic
validated me

um challenge test procedure

mple tubes are used rather than lens cases to allow effective technical execution of the
S can exist between solution ingredients and tube materials, tubes of an appropriate material which is
ients should be considered.

sample tube of the product to be tested with a suspension of testiorganisms sufficient to

between 1,0 x 105 cfu/ml and 1,0 x 106 cfu/ml. Ensure that the{volume of inoculum does 1
mple volume. Ensure complete dispersion of the inoculum by.adequate mixing.

b the inoculated product at 20 °C to 25 °C. The temperature must be monitored using a

is sensitive to light, it should be protected during:the period of the test.

1,0 ml aliquots of the inoculated product for, determination of viable count at 7 d and 14 d.

taking the 14 d sample, each sample is rechallenged as in 5.4.1 by using an inoculu
ml to 1,0 x 105 cfu/ml.

1,0 ml aliquots of the inoculated product for determination of the viable count at 21 d and 28
bct each of the 1,0 ml'aliquots, removed at the specified time intervals, to a suitable series

alidated neutralizing-media. Mix the suspension well by vortexing vigorously and let stan
to be completed.-Neutralization conditions shall be based on recovery-medium control tg

Fobial agent in the formulation cannot be adequately inactivated or neutralized, eliminate
Imbrang filtration procedure (see annex A).

are one or more tubes (for each lot tested) containing a minimum of 10 ml ofctest so¢lution per
challenge organism.

test. Since
compatible

provide a
ot exceed

calibrated

M level of

d.
of decimal

d to allow
sting (see

it using a

547 Det

H 41 | P 4 H H o (HR L " AW 4 !
e ure viaie LUUTIU UT UTydrisITis T apgpropiiate uniutiuris Dy prepyarauault Ul uiprcatc piat

otherwise justified) of a suitable recovery medium (e.g. TSA for bacteria and SDA for mould and yeast).

s (unless

If membrane filtration has been employed to remove or neutralize antimicrobial agents, culture the membranes on

these media

as appropriate.

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

NOTE
required.

54.8

The agar media used for determination of viable counts may also contain antimicrobial inactivators or neutralizers, if

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. Incubation times for optimal recovery of bacteria,

© 1SO 2000 — All rights reserved
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yeast and moulds shall be determined. Minimum incubation times shall be based on recovery medium control
testing (see 5.5.2). Record the number of cfu observed on countable plates.

Plates should be observed periodically during incubation to prevent the occurrence of uncountable plates due to
overgrowth.

54.9

reduction at the specified time points.

NOTE
except whe

5410 T
plates for

5411 T
following

concentration.

5.5 Cor

55.1 In
The initia
inoculum i
1,0 x 10°

volume of
mixing. EV
the mediu
Plate the 4

55.2 Re

Vortex a 1
allow neu
Inoculate

for an apy
recovery g

Incubate K
35°C. Inc
of bacterig

Check thgt the recovery from the neutralizer broth is at least 50 % of the recovery in the second
is conrol for each challenge organism.

Perform th

Determine the average number of colony-forming units on countable plates. Calculate the microbial

Countable plates refer to 30 cfu to 300 cfu per plate for bacteria and yeast, and 8 cfu to 80 cfu per plate for moulds,

n colonies are observed only for the 100 or 10-1 dilution plates.

e absence of microorganisms shall be documented, €.g., by recording a "0 or "NR" (no red
hll dilutions of a sample at a single time point have zero colonies.

e concentration of survivors is calculated at each point of time. The concentration of viab)
he 14 d rechallenge is the sum of the rechallenge inoculum concentration ‘and the

trols

pculum controls

and rechallenge inoculum concentrations are calculated/by dispersing an identical al
hto the same volume as used in 5.4.1 of a suitable diluentto achieve a final concentration
fu/ml to 1,0 x 10° cfu/ml for the initial inoculum or 1,0 X10* to 1,0 x 10° cfu/ml for the recH
inoculum does not exceed 1 % of the sample volume. Ensure dispersion of the inoculum
aluate this control sample for cfu/ml at the beginning of the test in order to demonstrate the
m used for growth of the test organism and provide an estimate of the initial inoculum ¢
| ppropriate aliquot from each tube onto the recovery agar plates in triplicate (unless otherwis|

covery medium control

/10 dilution of the preserved product in the validated neutralizing broth (1 ml into 9 ml). L
alization to be completed. Prepare a second control tube with 10 ml of a suitable diluent (
he tubes with sufficient inoCujum to result in 10 cfu to 100 cfu of challenge organism per pl
ropriate period of time at ambient temperature. Plate the appropriate aliquot from each t
gar plates in triplicate (Uunless otherwise justified).

acterial recovery(plates at 30 °C to 35 °C. Incubate yeast recovery plates at 20 °C to 25 °
bate mould recovery plates at 20 °C to 25 °C. Determine minimum incubation times for opti
, yeast andgmoulds.

If a dilutio

povery), when

e organisms

14 d survivor

iquot of the
hot less than
allenge. The
by adequate
suitability of
pncentration.
e justified).

et it stand to
b.g. DPBST).
Ate. Incubate
ilbe onto the

C or 30 °C to
mal recovery

control tube.

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

5.6 Performance criteria

5.6.1 General

Products shall be capable of meeting these criteria throughout their labelled shelf life and at the discard date.

Meeting th

NOTE

© 1SO 2000 -

e criteria of 5.6.2 and 5.6.3 shall justify a 28 d period of use after opening (discard date).

Refer to annexes B, C, D and E for suggested methods, if a discard date longer than 28 d is desired.
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5.6.2 Bacteria

The number of each challenge organism recovered per millilitre shall be reduced by a mean value of not less than
3,0 logs at 14 d. After the rechallenge at 14 d, the concentration of each challenge organism shall be reduced
again by at least a mean value of 3,0 logs by 28 d.

5.6.3 Moulds and yeasts

The number of each challenge organism recovered per millilitre shall remain at, or below, the initial concentrations
(within an experimental error of + 0,5 logs) within 14 d. At 28 d, the concentration of each challenge organism shall

remain at, or_below, the concentrations (within an experimental error of + 0,5 logs) of each challenge organism
after the rechallenge.

5.7 Test report
The test repqrt shall include:
a) the title ¢f this International Standard;

b) the identification of the product, including name of the product, batch number, expiry date, mapufacturer,
storage fonditions and active substances(s) and its/their concentration(sy (as’available);

c) the namp(s) of the operator(s);

d) deviatiops from the protocol;

e) date and time of incubation;

f)  storage {ime for inoculated product;

g) results dbtained, including numbers of organisms.-recovered at each time point.

6 © 1SO 2000 — Al rights reserved
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Annex A
(informative)

Example of a membrane filtration procedure

A.1 Materials and reagents

All CLJIture media and reagents

Al1l1l

A.1.1.2

A.1.13

Diluting fluid, with or without neutralizers.
Tryptone Soya Agar (TSA).

Dulbecco's Phosphate-Buffered Saline without calcium chloride and magnesium chlg

200 mg/l HCI, 200 mg/l KH,PO4, 8 000 mg/l NaCl, and 2 160 mg/l Na;HPO4-7H>0-0r suitable diluent.

ride (DPBS):

Al14 Dulbecco's Phosphate-Buffered Saline plus 0,05 % polysorhate 80 (DPBST) or suitablg diluent.
A.1.15 Validated neutralizing agents/media as required, for example, Dey-Engley Neutralizing| Broth (DEB)
and Lethegen Broth.

A.1.2 Tept equipment

Usual labqratory equipment (such as sterile pipettes,Retri dishes, containers) together with the following.

Al21 Sterile membrane filter.

A.l1.2.2 Suitable sterile apparatus for holding the sterile membrane filter and filtrate.

A.1.2.3 Suitable equipment for'creating a vacuum or pressure to cause the liquid phase of tie inoculated

test solutign to pass through the membrane filter aseptically.

The mem

prane filter should-have a nominal pore size of not greater than 0,45 um, a diameter of at

and should be free of chemicals which could be toxic to microbial cells.

A.2 Tes

A21 M

t method and results

least 47 mm

4

ot 4o 4+ +l o £l LA 4.2 4\ . + +l £14 Il LA 1 D DN\ sl
UISITIT UTT SITTIT THTTiurarnc 1Mt (A.L.L. L) TIT a SITINT THCT  asSoSTITNUly  (A.L.2.2) Wit St

(A.1.1.4), or suitable diluent.

rile DPBST

A.2.2 Aseptically transfer a measured volume of the inoculated test solution into sterile DPBST (A.1.1.4) or

diluting flu

id.

A.2.3 Transfer the diluted solution to the membrane and filter immediately with the aid of vacuum or pressure.
Dilute the sample applied to the filter with 50 ml to 100 ml of dilution fluid and thoroughly mix to ensure uniform
distribution of the sample over the entire area of the filter.

NOTE

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

© 1SO 2000 — All rights reserved
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A.2.4 Wash the membrane filter with several volumes of diluting fluid which may contain additional neutralizing
agents as needed. The actual volume should be determined empirically for each formulation for each challenge

organism.

NOTE Three volumes of diluting fluid (100 ml each) are usually sufficient to remove and/or dilute the antimicrobial agent.
A.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 0bvr0us liquid on the surface or the membrane may

be enclosed in_an aga 3
qealed filter and mcubatlon of the membrane in srtu Medla should be used WhICh are appropnate for

media to the
challenge orga

A.2.6 Deter

100 cfu/47 m
number of cd

A.3 Contr

nism and the specific formulation under test. Time of the incubation should be established.
mine the average number of colony-forming units on the countable membrane"filters

m filter for bacteria and yeast and 3 cfu to 10 cfu/47 mm filter for moulds). Calculate and dog
lony-forming units per millilitre of inoculated solution.

ols

n of sterile
the type of

(3cfu to
ument the

Confirm neutralizer efficacy by transferring an aliquot of the uninoculated test solution into 50 ml to 100 ml of sterile

diluting fluid
membrane a
same volumg
into 100 ml
described in

Repeat the (
the same me
suitable med
50 % of the i

Ising the same ratio of volume of test solution to volume of diluting fluid. Apply the entire vol
nd filter using vacuum or pressure. Wash the filter with several volumes of the diluting fluig
b as used for the test procedure. Transfer 5 cfu to 100 cfu-challenge organisms (one specie
pf diluting fluid and apply to the membrane. Incubate’the membrane filter in contact with
the test procedure (see A.2.5).

rocedure using diluting fluid not exposed to_the' test solution. Compare counts with those
thod but using a suitable diluent (e.g. DPBST), instead of the test solution. Confirm the inog
um in triplicate (unless otherwise justified): Ensure that the recovery in the neutralizer broth
hoculum.

ime to the
using the
5 per filter)
media as

derived by
ulum on a
is at least

© 1SO 2000 — All rights reserved
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Annex B
(informative)

Discard date procedure |

B.1 Principle

B.1.1 Th
0d. The t
formulatio

bst samples are rechallenged with a low organism inoculum level (approximately 10%-¢fu/

=

B.1.2 Ingculation times are at initial, 2 weeks, 25 %, 50 %, 75 % and 100 % of the proposed discard

B.1.3 Sa
date, and

B.1.4 Te
Lens Carg

B.1.5 Stg

B.2 Tes

B.2.1 Mg
B.2.1.1
Test orga
B.2.1.2
Test medi
B.2.1.3
Laboratory

B.2.1.4

mpling times should include 1, 2, 3, 4 weeks, and 25 %, 50 %, 75 % and 200 % of the prop
1 4 d after the proposed discard date.

5t samples should meet the test criteria for ISO Preservative Efficacy of Multidose Prese
Products at 28 d.

sis should be shown after rechallenges.

t methods

terials and reagents
Test organisms
isms should be as specified in,5:1.1.
Test media
h should be as specified/in 5.1.2.
Laboratory equipment
equipment\should be as specified in 5.1.3.

Tespsamples

Challenge

b test consists of inoculating the test samples with a high level of organism (approximately :LO6 cfu/ml) on

) in the test

fate.

osed discard

r'ved Contact

tests are canducted to cllppnrf discard after npnhing rl::fn, ||eing three lots of contact lens d

re solutions

representative of the product to be marketed.

Culture maintenance should be as specified in 5.2.

B.2.2 Preparation of microbial challenge (Inoculum)

Test organisms should be cultured and harvested as specified in 5.3.

B.2.3 Inoculum challenge test procedure

B.2.3.1

Prepare a composite sample of greater than 250 ml from individual test samples.
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B.2.3.2

250 ml flask or specimen container.

B.2.3.3

B.2.3.4

Prepare 50 ml containers of a suitable diluent for bacteria, yeast and mould controls.

Prepare a separate 50 ml quantity of test formulation for each test organism. Place the sample into a

Inoculate formulation samples and controls with 0,5 ml aliquot of the 108 cfu/ml organism suspension

to achieve a final concentration of approximately 106 cfu/ml. Ensure complete dispersion of the inoculum by
adequate mixing.

B.2.3.5

device and the temperature documented.

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

If the contact

B.2.3.6
date, and 14

viable county.

B.2.3.7
discard date
approximate

B.2.3.8

decimal dilut
allow neutral

If an antimic
validated me

B.2.3.9

lens care product is sensitive to light, it should be protected during the period of the test:
A\t 1 week, 2 weeks, 3 weeks, 4 weeks, and at 25 %, 50 %, 75 % and 100 % of the propos

d after the proposed discard date, take 1,0 ml aliquots of the inoculated product-fer deter

Rechallenge the formulation samples at 2 weeks, 25 %, 50 %, 75 % (and 100 % of the
using a 0,05 ml/50 ml ratio of a 106 cfu/ml organism suspension to\provide a final conce

Subject each of the 1,0 ml aliquots, removed at the specified time intervals, to a suitable
ons in validated neutralizing media. Mix the suspension well by vortexing vigorously and I¢
zation to be completed.

Fobial agent in the formulation cannot be adequately inactivated or neutralized, eliminate
mbrane filtration procedure (see annex A).

Determine the viable count of organisms in-appropriate dilutions by preparation of plates i

(unless othetwise justified) of a suitable recovery medium (e.g. TSA for bacteria and SDA for mould and \

If membrane
these media

If the pour-pl

NOTE
required.

Th

B.2.3.10

or 30 °C to
bacteria, yea
control testin

B.2.3.11

filtration has been employed to rem@ve or neutralize antimicrobial agents, culture the memj
as appropriate.

hte method is utilized, keep(the agar for pour plates below 50 °C prior to pouring.

b agar media used for determination of viable counts may also contain antimicrobial inactivators or ne

ncubate bactefial recovery plates at 30 °C to 35 °C. Incubate yeast recovery plates at 20 °
B5 °C. Incubate mould recovery plates at 20 °C to 25 °C. Incubation times for optimal r
st and maulds should be determined. Minimum incubation times should be based on recove
[ (see B:24.2).

Determine the average number of colony-forming units on countable plates. Calculate the

y 103 cfu/ml. Repeat the viable count determinations at each time peint prior to rechallenging.

ed discard
hination of

proposed
ntration of

series of
pt stand to

it using a
h triplicate

east).

branes on

utralizers, if

C to 25 °C
bcovery of
y medium

microbial

reduction at

NOTE
when colonies

B.2.3.12

hrespecifiedtimepoints:

are observed only for the 100 or 10-1 dilution plates.

it should be documented.

B.2.3.13

10

The concentration of survivors is calculated at each time point.

Countable plates refer to 30 cfu to 300 cfu/plate for bacteria and yeast, and 8 cfu to 80 cfu/plate for moulds, except

When plates for all dilutions of a sample at a single time point indicate no recovery of microorganisms,
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B.2.4 Controls

B.2.4.1 Inoculum controls
Fresh control samples are run at each inoculation date by inoculating the saline (for bacteria and yeast) or

saline/Tween®2) 80 for mould in the same manner as for the sample inoculation. The theoretical numbers can be
found by calculating the cumulative sum of the last inoculum, plus the last survivor count in the formulation sample.

B.2.4.2 Recovery medium control

Vortex a et it stand to
allow neutralization to be completed. Prepare a second control tube with 10 ml of a suitable diluent(¢.g. DPBST).
Inoculate the tubes with sufficient inoculum to result in 10 cfu to 100 cfu of challenge organism pepplate. Incubate
for an apgropriate period of time at ambient temperature. Plate the appropriate aliquot from’ each thbe onto the
recovery gdgar plates in triplicate (unless otherwise justified).
Incubate RQacterial recovery plates at 30 °C to 35 °C. Incubate yeast recovery plates at'20 °C to 25 °C or 30 °C to
35 °C. Inctibate mould recovery plates at 20 °C to 25 °C. Determine minimum incubation times for optijmal recovery
of bacterig, yeast and moulds.

Check tha} the recovery in the neutralizer broth is at least 50 % of the recoyvety in the second control tube. Perform
this contrg| for each challenge organism.

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

Qualify the neutralization of the product initially and periodically.

B.2.5 Pefformance criteria

The discald date is supported if the number of surviving bacteria are reduced by 3 logs by day 14 and@l the number
of bacterig and fungi do not increase in numbers thereafter.3)

B.2.6 Tept report

The test r¢port should be as specified\in 5.7.

2) Tween is an example of a suitable product available commercially. This information is given for the convenience of users of
this International Standard and does not constitute an endorsement by 1SO of this product.

3) The number of organisms recovered from a test sample does not exceed the sum of the microbial counts from the
inoculation plus the last count of survivors within a £ 0,5 log variance (i.e. multiplication of the organisms did not occur).
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C.1 Princi

Annex C
(informative)

Discard date procedure Il

ple

C.1.1 The
storing the i
time intervals
growth is cor

C.1.2 The
challenge in
can be deter

C.1.3 The
and following

C.1.4 App
culturing and

process during the test should be demonstrated by the construction‘of suitable controls.

C.2 Testn

C.2.1 Mate

c211

Test organisins should be as specified in 5.1.1.

C.21.2

Test media s

C.213

Test organisms

Test media

oculated preparation at a specified temperature, withdrawing samples from the container
and counting the organisms in the samples so removed. The capability of the produet to
firmed by counting of viable organisms over longer time periods.

size of the microbial challenge chosen in this test is not intended to be representative o
bractice, but to provide countable numbers from which estimation of the rate and extent of vi
mined.

a simulated use for the intended discard date interval (perforamance criteria are included in

ppriate measures should be taken to inactivate or remove residual antimicrobial age
counting of survivors, and the effectiveness of these measures should be validated. The ag

hethods

rials and reagents

hould be as specified in 5.1.2.

| aboratory equipment

Laboratory e

test consists of challenging the preparation with a specified inoculum of suitable microgrganisms,

specified
revent re-

the likely
ability loss

breparation shall meet the requirements for an adequately presepved’contact lens care prodyct initially,

£.2.7).

Nts during
tion of this

uipment should be as specified in 5.1.3.

c214

Test samples

The contact lens care product to be tested should be representative of the product to be marketed. Three lots of
product should be tested. Aliquots should be taken directly from the final product container immediately prior to
testing. A suitable number of containers should be utilized to ensure that enough product will be available for
challenge testing after simulated use (i.e. containers may be pooled in order to provide sufficient product for

testing).

Culture maintenance should be as specified in 5.2.

12
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C.2.2 Preparation of microbial challenge (Inoculum)

Test organisms should be cultured and harvested as specified in 5.3.

C.2.3 Inoculum challenge test procedure

C.2.3.1 Prepare one tube containing a minimum of 10 ml of test solution per challenge organism. 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 10° cfu/ml and 1,0 x 10° 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.

C.2.32 itore the inoculated product at 20 °C to 25 °C. The temperature shall be monitored using a calibrated
device and the temperature documented.

If the contfct lens care product is sensitive to light, it should be protected during the period @f\the test.
C.2.3.3 Tlake 1,0 ml aliquots of the inoculated product for determination of viable count at 7 d and 14 .

C.2.3.4 After taking the 14 d sample, each sample is rechallenged as in C.2,8:1 by using an inoctilum level of
1,0 x 10 ¢fu/ml to 1,0 x 10° cfu/ml.

C.2.3.5 Tlake 1,0 ml aliquots of the inoculated product for determination{of, the viable count at 21 d ang¢l 28 d.
C.2.3.6 Hubject each of the 1,0 ml aliquots, removed at the specifiedtime intervals, to a suitable seri¢s of decimal
dilutions in validated neutralizing media. Mix the suspension welkby vortexing vigorously and let stand to allow

neutralization to be completed.

If an antimicrobial agent in the formulation cannot be .adequately inactivated or neutralized, elimingte it using a
validated membrane filtration procedure (see annex A):

C.2.3.7 Determine the viable count of organisms in appropriate dilutions by preparation of plates in triplicate
(unless otherwise justified) of a suitable recovery-medium (e.g. TSA for bacteria and SDA for mould and yeast).

If membrahne filtration has been employed to remove or neutralize antimicrobial agents, culture the mgmbranes on
these media as appropriate.

If the pourtplate method is utilized; keep the agar for pour plates below 50 °C prior to pouring.

NOTE The agar media usédyfor determination of viable counts may also contain antimicrobial inactivators or|neutralizers, if
required.

C.2.3.8 Ipcubate bacterial recovery plates at 30 °C to 35 °C. Incubate yeast recovery plates at 20 °C to 25 °C or
30 °C to 3p °C. Incubate mould recovery plates at 20 °C to 25 °C. Incubation times for optimal recovery of bacteria,
yeast and|moulds-should be determined. Minimum incubation times should be based on recovery mgdium control
testing (sgeC.2.6.2).

C.2.3.9 Determine the average number of colony-forming units on countable plates. Calculate the microbial
reduction at the specified time points.

NOTE Countable plates refer to 30 cfu to 300 cfu/plate for bacteria and yeast, and 8 cfu to 80 cfu/plate for moulds, except
when colonies are observed only for the 100 or 10-1 dilution plates.

C.2.3.10 When plates for all dilutions of a sample at a single time point indicate no recovery of microorganisms, it
should be documented.

C.2.3.11 The concentration of survivors is calculated at each time point. The concentration of viable organisms

following the 14 d rechallenge is the sum of the rechallenge inoculum concentration and the 14 d survivor
concentration.
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C.2.4 Simulated use

Using unchallenged product in original containers, subject the product to a simulated use by dispensing an
appropriate aliquot from the containers for a period of not less than the target discard date (i.e. dispense 1 ml every
3 d for three months).

A suitable number of containers shall be utilised to ensure that enough product will be available for challenge
testing after simulated use (i.e. containers may be pooled in order to provide sufficient product for testing).

C.2.5 Inoculum challenge following simulated use

At the end of]
C.2.6 Cont

C.26.1 Ind
The initial

inoculum int
1,0 x 105 cfu
The volume
adequate mi
order to dem
the initial ing
triplicate (unl

C.26.2 Re

Vortex a 1/1
allow neutral
Inoculate the
for an appro
recovery agg

Incubate bad
35 °C. Incub
of bacteria, ¥

Check that th
this control fq

If a dilution o

Qualify the n

the simulated use period, repeat the inoculum challenge test procedure as described in C:2
rols

culum controls

d rechallenge inoculum concentrations are calculated by dispersing an identical aliq
the same volume of a suitable diluent used in C.2.3.1 to achieve @inal concentration
ml to 5,0 x 106 cfu/ml for the initial inoculum or 1,0 x 104 cfu/ml to 1,0.x 105 cfu/ml for the re
of inoculum shall not exceed 1% of the sample volume. Ensure dispersion of the in
King. Evaluate this control sample for colony-forming units pet. millilitre at the beginning of
onstrate the suitability of the medium used for growth of the\test organism and provide an 4
culum concentration. Plate the appropriate aliquot from each tube onto the recovery agal

PSs otherwise justified).

covery medium control

D dilution of the preserved product in the vahidated neutralizing broth (1 ml into 9 ml). Let
zation to be completed. Prepare a secornid-control tube with 10 ml of a suitable diluent (e.g
tubes with sufficient inoculum to resultjin 10 cfu to 100 cfu of challenge organism per plate
priate period of time at ambient temperature. Plate the appropriate aliquot from each tub
r plates in triplicate (unless otherwise justified).

terial recovery plates at 30.°C'to 35 °C. Incubate yeast recovery plates at 20 °C to 25 °C ¢
east and moulds.

e recovery in the fieutralizer broth is at least 50 % of the recovery in the second control tub
r each challenge’/organism.

f greaterthan 1/10 is required for neutralization, then membrane filtration shall be used.

butralization of the product initially and periodically.

ot of the
bf not less
challenge.
pculum by
he test, in
stimate of
I plates in

it stand to
. DPBST).
. Incubate
P onto the

r30°Cto

hte mould recovery plates.at 20 °C to 25 °C. Determine minimum incubation times for optimal recovery

b, Perform

C.2.7 Performance criteria

C.271 Ge

neral

Products shall meet the performance criteria for both the initial challenge and the final challenge following
simulated use.

C.2.7.2 Ba

cteria

The number of organisms recovered per millilitre should be reduced by a value of not less than 3,0 logs at 14 d.
After the rechallenge at 14 d, the concentration of bacteria should be reduced again by at least a mean value of 3,0

logs by 28 d.

14
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C.2.7.3 Moulds and yeasts

The number of organisms recovered per millilitre should remain at, or below, the initial concentrations (within an
experimental error of £ 0,5 logs) within 14 d. At 28 d, the concentration of moulds and yeast should remain at, or
below, the concentrations (within an experimental error of + 0,5 logs) of moulds and yeasts after the rechallenge.

C.2.8 Test report

The test report shall be as specified in 5.7.
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D.1 Princi

Annex D
(informative)

Discard date procedure Il

ple

D.1.1 The tlest consists of challenging the preparation with a specified inoculum of suitable microgrganisms,

storing the i
time intervals
growth is cor

D.1.2 The 9
challenge in
can be deter

D.1.3 The
throughout it

D.1.4 Apprd

and counting
during the te

D.2 Testr

D.2.1 Mate

D.2.1.1

Test organisins should be as specifiedin.5.1.1.

D.2.1.2
Test media s
D.2.1.3

Laboratory e

Test organisms

Test media

oculated preparation at a specified temperature, withdrawing samples from the container
and counting the organisms in the samples so removed. The capability of the produet to
firmed by counting of viable organisms over longer time periods.

ize of the microbial challenge chosen in this test is not intended to be representative o
bractice, but to provide countable numbers from which estimation of the rate and extent of vi
mined.

preparation shall meet the requirements for an adequately preserved contact lens ca
5 intended discard date period (for performance criteria see D.2:5).

priate measures should be taken to inactivate or remove residual antimicrobial agents durin

of survivors, and the effectiveness of these measures should be validated. The action of th
5t should be demonstrated by the construction of suitable controls.

hethods

rials and reagents

hould be as specified in 5.1.2.
L aboratory 'equipment

uipment should be as specified in 5.1.3.

D.2.1.4

specified
revent re-

the likely
ability loss

e product

g culturing
is process

Test QRmrﬂpQ

The contact lens care product to be tested should be representative of the product to be marketed. Three lots of
product should be tested. Testing should be conducted in the actual product container. The largest container size

proposed for

the product should be utilized.

Culture maintenance should be as specified in 5.2.

D.2.2 Prep

aration of microbial challenge (Inoculum)

Test organisms should be cultured and harvested as specified in 5.3.
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D.2.3 Inoculum challenge test procedure

D.2.3.1 Inoculate the sample product to be tested with a suspension of test organisms sufficient to provide a
final count of between 1,0 x 10° cfu/ml and 1,0 x 10° 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.

D.2.3.2 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 contact lens care product is sensitive to light, it should be protected during the period of the test.

D.2.3.3 ake 1,0 ml aliquots of the inoculated product for determination of viable count a d, 21d and
28 d, and fontinue sampling at 7-d intervals until the product contents are depleted.

D.2.3.4 Subject each of the 1,0 ml aliquots, removed at the specified time intervals, t@ & suitgble series of
decimal dijutions in validated neutralizing media. Mix the suspension well by vortexing vigerously and let stand to

allow neutfalization to be completed.

If an antimicrobial agent in the formulation cannot be adequately inactivated or. neutralized, elimingte it using a
validated membrane filtration procedure (see annex A).

D.2.3.5 Determine the viable count of organisms in appropriate dilutions by preparation of platefs in triplicate
(unless otherwise justified) of a suitable recovery medium (e.g. TSA for.bacteria and SDA for mould and yeast).

If membrahne filtration has been employed to remove or neutralize antimicrobial agents, culture the mgmbranes on
these media as appropriate.

If the pourtplate method is utilized, keep the agar for pour plates below 50 °C prior to pouring.

NOTE The agar media used for determination of viable counts may also contain antimicrobial inactivators or|neutralizers, if
required.
D.2.3.6 Incubate bacterial recovery plates.at’30 °C to 35 °C. Incubate yeast recovery plates at 20 °C to 25 °C

or 30 °C fo 35 °C. Incubate mould recovery-plates at 20 °C to 25 °C. Incubation times for optimal recovery of
bacteria, yeast and moulds should be determined. Minimum incubation times should be based on recoyvery medium
control testing (see D.2.4.2).

D.2.3.7 Determine the average number of colony-forming units on countable plates. Calculate fhe microbial
reduction at the specified time(paints.

NOTE Countable platesirefer to 30 cfu to 300 cfu/plate for bacteria and yeast, and 8 cfu to 80 cfu/plate for roulds, except
when colonjes are observedonly for the 10° or 10 dilution plates.

D.2.3.8 When-plates for all dilutions of a sample at a single time point indicate no recovery of micyoorganisms,
it should be documented.

D 2 3 9 The-ecaonecanteation-af-auavarada—ealerdatad ot Ih ot o +
L., TICCUNMCCT IO atoOTT OT SUT VIVOTS 1S caricuratct—at L7}

D.2.4 Controls

D.2.4.1 Inoculum controls

The initial inoculum concentration is calculated by dispersing an identical aliquot of the inoculum into the same
volume of a suitable diluent used in D.2.3.1 to achieve a final concentration not less than 1,0 x 10* to 5,0 x 10°
cfu/ml. 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).
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D.2.4.2 Recovery medium control

Vortex a 1/10 dilution of the preserved 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 to 100 cfu of challenge organism per plate. Incubate
for an appropriate period of time at ambient temperature. 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 in the neutralizer broth is at least 50 % of the recovery in the second control tube. Perform
this control fgr each challenge organism.

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

Qualify the nputralization of the product initially and periodically.

D.2.5 Perfoarmance criteria

D.2.5.1 Balfteria, moulds and yeasts

The number pf organisms recovered per millilitre should remain at, or below,"the initial concentrations.

D.2.5.2 Determination of discard date

The product|discard date should correspond to the interval prior to a time point which reveals an ipcrease in
number for ahy organism.

EXAMPLE
] Count at Day
Organism

0 7 14 21 28 35

E.goli 10° 10t 102 10? 10° 10°
P.|aeruginosa 10° 10° 10° 10? 10° 10*

S.|aureus 105 <10 <10 <10 <10 <10
C.|albicans 105 105 104 102 <10 <10

A.niger 10° 10* 103 10* 10* 10°

Interval prior to time point which reveals an increase in growth:
E.coli=7d

P. aeruginosa =21d

A. niger =14 d

The discard date in the above hypothetical product is 7 d after opening.

D.2.6 Test report

The test report should be as specified in 5.7.

18 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=1a3177f7aac6bc232e3725028e6dc5f5

