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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.
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Ophthalmic optics — Contact lenses and contact lens
care products — Cytotoxicity testing of contact lenses

in combination with lens care solution to evaluate lens/
solution interactions
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International Standard describes an in vitro test method to assess the potentialcyto
may arise due to interaction of contact lenses with contact lens care solutions:

The potential of a contact lens or a contact lens care solution to cause cytotoxicity by
ated in accordance with general guidance in ISO 10993-5.

Normative references

following documents, in whole or in part, are normatively\referenced in this docunj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

18369-1, Ophthalmic optics — Contact lenses —<Part 1: Vocabulary, classification
nmendations for labelling specifications

Terms and definitions

he purposes of this document, the texms and definitions given in ISO 18369-1 and the foll

N temperature
erature defined as 18 °C.to 25 °C

Principle

hemicals ina lenhs care solution can cause cytotoxic effects by direct contact with og
y indirect \contact through contact lenses. Uptake of the care product preservati
ion ingrédients by the lens and subsequent release of these chemicals in the ocular €
ompromise ocular biocompatibility. The potential interactions between a lens care
us‘contact lens materials should be taken into account in designing the tests to fully
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ve or other
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oxicity potential of a new contact lens or a lens care product.

5 Direct contact cytotoxicity test for lens/lens care solution combination

5.1

General

The following protocol describes the test method for evaluating potential cytotoxic effects of contact
lenses exposed to contact lens care solution. The cytotoxicity can result from contact lens/lens care
solution interactions.

With the exception of daily disposable contact lenses, the potential interaction of a new contact lens
with marketed representative multipurpose solutions to produce cytotoxicity shall be evaluated.
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For evaluating a new contact lens care solution, the potential interaction of new contact lens care

solution wit

h representative contact lenses to produce cytotoxicity shall be evaluated.

5.2 Experimental procedure

5.2.1 Basic procedure

The test contactlens is incubated in ~10 ml of contact lens care solution in a sterile compatible container
for 24 h + 2 h at room temperature. Similarly, a Dulbecco’s Phosphate Buffered Saline with Ca2+ and
Mg2+ (DBPS)-treated control lens (“Lens Control”) is prepared by incubating the contact lens in ~10 ml

of DPBS in t}

For the pur
there is litt]
the contact

Following t
approximat
not cut, it sh
surface in a
1,6 ml Minirx

Similarly, ng

plates contadiining subconfluent monolayer of L-929 cells in 1,6 ml MEM supplemented with 5 % FB

The tissue ¢

he-same-trpe-ofcontainerfor24-h+ 2 hatroomtemperatire—————————————————

pose of this International Standard, a compatible container refers to a container.in W
e to no uptake of the disinfecting agent and/or preservative. Rinsing of the container
ens care product may be used to reduce uptake by the container.

he 24 h + 2 h soak period, the lenses may be cut in a pinwheel fashion (3 to 4
ely 1/3 to 1/2 into the lens) and immediately used for cytotoxicity-testing. If the lg
all be placed on the cells in a concave manner. Each lens is placed’ithe centre on th
60 mm diameter tissue culture plate containing subconfluent monolayer of L-929 ce|
hal Essential Medium (MEM) supplemented with 5 % fetal bevine serum (FBS).

ulture plates are incubated at 37 °C £ 1°Cin 5 % *¢t, % CO2 for 24 h + 2 h.

Following irj
with Trypa

evaluating the cells macroscopically and microscopically (100x) for any abnormal cell morphology
lysis around the test article and controls to determine the zone of lysis (if any).

5.2.2 Ma

5.2.2.1 Ce

L-929 cells
ECACC No. §

UK]. Cell cultures shall be fréeyof mycoplasma.

The passags

5.2.2.2 Te

cubation, the lenses and the controls are remeyed from each plate and the cells are stj
Blue to facilitate observation of dead or.damaged cells. The cytotoxicity is assesse

rial

11 line

[NCTC clone 929: CEhL, 1, American Type Culture Collection (ATCC), Manassas, VA,
8102702 or equivalent, European Collection of Cell Cultures, Salisbury, Wiltshire SP4

number of the cells for testing should be 10 - 30.

chnicalequipment

rhich

with

cuts
ns is
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Ils in

gative and positive controls are placed in the designated*60 mm diameter tissue culture
S.

lined

d by

y and

USA;
0JG,

5.2.2.2.1 Incubator, 37 °C + 1 °C, humidified, 5 % * 1 % CO>/aijr.

5.2.2.2.2 Laminar flow cabinet, standard: “biological hazard".

5.2.2.2.3 Water bath, 37 °C.

5.2.2.2.4 Inverse phase contrast microscope.

5.2.2.2.5 Laboratory burner.

5.2.2.2.6 Centrifuge.
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5.2.2.2.7 Laboratory balance.

5.2.2.2.8 Cell counter or hemocytometer.

5.2.2.2.9 Tissue culture flasks and 60 mm diameter tissue culture plates.
5.2.2.2.10 Pipetting aid.

5.2.2.2.11 Pipettes.

5.2.2.3 Chemicals, media and sera

5.2.2.3.1 Eagle minimal essential medium (MEM).

5.2.2.3.2 Fetal bovine serum (FBS).

5.2.2.3.3 Trypsin/EDTA solution.

5.2.2.3.4 Dulbecco’s Phosphate Buffered Saline with Ca2+ and Mg2+ (DPBS).
5.2.2.3.5 Penicillin/streptomycin solution.

5.2.2.3.6 Trypan Blue.

5.2.3 Preparation of test sample

The fontact lenses should be handled aseptically with forceps. Each lens is individually soaked in
~10 ml of appropriate contact lens solution in a sterile compatible container for 24 h + 2 h with gentle
stirring (continual agitation on a shaker'at ~50 r/min) at room temperature. Aseptic procgdure should
be followed.

Each| lens may be cut in a pinwheel fashion (3 to 4 cuts approximately 1/3 to 1/2 infto the lens)
immediately following the 24.H soak period. The lens is held in a vertical fashion and the edge of the lens
is gently tapped on sterile gauze to remove excess fluid and used for cytotoxicity testing immediately.
If th¢ lens is not cut, it'shall be placed on the cells in a concave manner. The cytotoxicity tept method is
described in 5.2.4.3:

5.2.4 Methods

5.2.4.1 A _General

The cellsshould be maintained and cultured using the routine cell culture methods.
5.2.4.2 Quality check of the assay: Positive, negative, and lens controls

5.2.4.2.1 General

Positive control, negative control, and lens control shall be included in each test.

5.2.4.2.2 Positive control

Latex glove is recommended as a positive control. A1 cm x 1 cm portion shall be placed on the cells in
each designated positive control tissue culture plate for testing. Other validated positive control may
be used.

© IS0 2016 - All rights reserved 3
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5.2.4.2.3 Negative control

High density polyethylene (HDPE) (0,5 mm thickness) is recommended as a negative control. A
1 cm x 1 cm portion shall be placed on the cells in each designated negative control tissue culture plate
for testing. Other validated negative control may be used.

5.2.4.2.4 Lens control

The test contact lens soaked in DPBS shall be used as a lens control. The contact lenses should be
handled aseptically with forceps. Each lens is individually soaked in ~10 ml of DPBS solution in a sterile
compatible container for 24 h + 2 h with gentle stirring (continual agitation on a shaker at ~50 r/min) at

room tempe

Each lens may be cut in a pinwheel fashion (3 to 4 cuts approximately 1/3 to 1/2 into. the

immediately
of the lens i
immediately
test method

5.2.4.2.5

For a testto

a) The negative control shall have grades of <1 in all four wells.
b) The len$ control shall have grades of <1 in all four wells.
c) The poditive control shall have grades of 23 in all four wells.

For descripf]

5.2.4.3 Te
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5.2.4.3.1
culture platg
for approxin
the MEM me

5.2.4.3.2 |
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rature. Aseptic procedure should be followed.

r following the 24 h * 2 h soak period. The lens is held in a vertical fashion-and the
s gently tapped on sterile gauze to remove excess fluid and used for cytdtoxicity te
. If the lens is not cut, it shall be placed on the cells in a concave mannep-The cytotoy
is described in 5.2.4.3.

[est acceptance criteria

be considered valid, the following test acceptance criteria shall be met:

ion of the reactivity grades, see Table 1.
st procedure

eed the L-929 cells at a density of ~6 x 105 cells per plate in the 60 mm diameter t
s in 6 ml of MEM supplemented with 5 % FBS and incubate at 37°C+1°Cin5% + 1 ¢
hately 24 h to obtain subcanfluent monolayers of cells prior to use. If antibiotics are us
dium, it should be documented in the worksheet.

ferify the subconfliency (~80 %) and morphology of the cultures microscopically (1

lens)
edge
sting
ficity

issue
COy
ed in

00x)

ng the test. Eoup cultures (i.e. four 60 mm plates with the cells) shall be used for each test

brticle. Only.d\single test/control article section shall be placed in each plate.

Discard the medium in each plate and replace with 1,6 ml of MEM.

5.2.4.3.4

Place the lens which has been soaked in ~10 ml of contact lens solution for 24 h + 2 h and may have been
cut in a pinwheel fashion as described in 5.2.3 in the centre on the cell surface in each of four 60 mm
“Test article” tissue culture plates.

Place a1 cm x 1 cm portion of latex (positive control) in the centre on the cell surface in each of four
60 mm “positive control” tissue culture plates.

Place a 1 cm x 1 cm HDPE (negative control) in the centre on the cell surface in each of four 60 mm
“negative control” tissue culture plates.

Place the lens which has been soaked in ~10 ml of DPBS solution for 24 h =+ 2 h and may have been cutin
a pinwheel fashion as described in 5.2.4.2.4 in the centre on the cell surface in each of four 60 mm “Lens
control” tissue culture plates.
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To aid in assessing the movement of the test/control article, the location of the test/control article
should be marked on the bottom of each plate with a dot in the approximate centre of the test/control
article location.

5.2.4.3.5 Incubate the platesat37°C+1°Cin5% =1 % CO for 24 h + 2 h.

Extreme care should be taken to minimize the movement of the lens during handling because it
can cause physical trauma to the cells. Also, if the lens does not stay in place, it would be difficult to
accurately measure the reactivity zone around the lens.

5.2.?memwmmmm&mmm replace the
medjum in each plate with 1,6 ml of 0,4 % Trypan Blue in DPBS to stain dead cells.

To failitate the measurement of the zone of lysis beyond the specimen, the locationf ofthe ledges of the
test and control articles should be marked on the bottom of the plates prior to rémoval of|the test and
control articles from the plates.

5.2.4.3.7 Expose the cells to Trypan Blue solution for approximately 2 niin at room temperature.
5.2.4.3.8 Remove the Trypan Blue solution and rinse the cells with(1,6 ml DPBS.

5.2.4.3.9 Examine the cells macroscopically and microsCopically (100x) for any abnormal cell
morphology and lysis around the test article and controls to.determine the zone of lysis (if gany). Trypan
Bluelfacilitates observation of dead or damaged cells; membrane damage and dead cells allgw uptake of
Tryppn Blue since it is an exclusion dye. Cells which aredead or have damaged membraneq will appear
blue compared to the cells on the negative control andJens control plates.

5.2.4.3.10 Assess the cytotoxicity using the criteria described in Table 1. It is considered a cytotoxic
effect if a grade greater than 2 is observed. Forguidance on how to measure zone of cell lysis, pee Annex A.

Table 1 — Reactivity grades

Grade Reactivity Conditions of all cultures
0 None No detectable zone around or under specimen
1 Slight Some malformed or degenerated cells under specimen
2 Mild Zone limited to area under specimen
3 Modetrate Zone extending beyond the specimen, which may extend up to 1 mm beyond
the specimen
4 Severe Zone extending greater than 10 mm beyond specimen

6 Assessment of results

The overall assessment of the results shall be carried out by a person capable of making informed
decisions based on the test data. Any cytotoxic effect can be of concern. However, it is primarily an
indication of potential for in vivo toxicity and the device cannot necessarily be determined to be
unsuitable for a given clinical application based solely on cytotoxicity data. Cytotoxicity data shall be
assessed in relation to other biocompatibility data and the intended use of the product.

7 Testreport
The test report shall include at least the following information:
a) the name and address of the testing facility;

b) the name of the person(s) who conducted the test;

© IS0 2016 - All rights reserved 5
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c) the dates of start and end of the test;

d) the statement of compliance to appropriate good laboratory practices;

e) the name and complete description of test article and all control(s);

f) the cell line, passage number and cell source;

g) the name of company and batch of medium, serum and antibiotics, when added;

h) the assay method;

3 | 1 1 H
l) cell respomnseancotirer-opser vatiors;

j) any other relevant data necessary for the assessment of results.

6 © IS0 2016 - All rights reserved
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Annex A
(normative)

Measurement of zone of cell lysis for the direct contact cytotoxicity
test method for testing contact lens in combination with lens care

solution
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In ca

duripg incubation or the plate is incubated on a very slight'slant), measurements should be t
e four directions and an average of these measur€ments should be used for assigning the grade.

of th

Key

A horizontal line of 60-mm diameter well

[os}

\

Plate layout

‘e A.1 illustrates the plate layout. The greater circle depicts the 60 mni(diameter
iple, assume articles applied to wells have a ~10 mm diameter (small €ircle in Figul

e of lysis is defined as cell lysis that extends beyond the article\(small circle) as rep
iagonal line C in Figure A.1. As a result, a zone of lysis should netbe longer than ~25 n
urements from the edge of the article to the edge of the lysis may be conducted to en
rate zone of lysis is being used for evaluation purposes.

ses where lysis appears to extend beyond the lens in*only one direction (e.g. if the le

ertical line of'd@n"example of article of ~10 mm diameter applied to the well

liagonal line showing the distance of ~25 mm from the edge of the 10 mm article to the edge
liameterwell

s ~25 mm in length from the edge of the article to the edge of the well in*any direction.

well. As an
'e A.1). This

resented by
hm. Multiple
sure that an

ns is shifted
hken in each

bf the 60 mm

Ficure A.1 — Plate lavout
(=] 4

A2

Grades 0 to 2

— Grade 0: No reactivity. There is no evidence of cell lysis or toxicity in the well.

— Grade 1: Slight reactivity. There is evidence of some (partial) cell lysis or toxicity beneath the area
where the article had been placed (small circle in Figure A.1).

— Grade 2: Mild reactivity. There is evidence of complete (full) cell lysis or toxicity beneath the area
where the article had been placed (small circle in Figure A.1).
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