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Ophthalmic optics — Contact lens care products —

Part 2

Method for evaluating disinfecting efficacy by contact lens
care products using trophozoites of Acanthamoeba species as

the c

1 Scop

This docy
contact le
challenge

This doculment is not applicable to the evaluation of oxidative systems thatrequire a special lens ca

2 Normative references

There ard

3 Tern
For the pt
ISO and II

— ISO Online browsing platform: available at https://www.iso.org/obp

— IECE

3.1
contact I¢
chemical

Note 1 to 4

3.2

trophozdite

motile, fe

allenge organisms
e

ns disinfection by chemical methods using the trophozoite form of Acarithamoeba spec
organism.

no normative references in this document.

ns and definitions
irposes of this document, the following terins and definitions apply.

.C maintain terminology databases fgr.use in standardization at the following addresses

ectropedia: available at https://www.electropedia.org/

ens disinfection
br physical process to reduce the number of viable microorganisms

ntry: This is specified in the performance requirement clauses of ISO 14729 or ISO 18369-1.

bdinig'‘amoeboid form of Acanthamoeba

ment specifies a test method to be used in evaluating the antimicrobialCactivity of pr¢ducts for

ies as the

se for use.

[SOURCE:
3.3

HS-1904572015 211

encystment
phase in the life cycle of Acanthamoeba where the trophozoite stage transforms into the cyst stage

3.4

mature cyst
dormant form of Acanthamoeba, composed of an inner and outer cell wall, typically more resistant to a range

of challen

ges than trophozoites (3.2)

Note 1 to entry: Challenges include heat, dehydration, chemical, etc.

© IS0 2024 - All rights reserved
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3.5
immature cyst
cyst comprised only of the inner cell wall

3.6
room temperature
temperature between 18 °C to 25 °C

3.7
refrigerator temperature
temperature between 2 °C to 8 °C

3.8
passage
transfer dr transplantation of cells, with or without dilution, from one culture vessel to anothér

Note 1 to gntry: It is understood that any time cells are transferred from one vessel to another, a ¢eértain pogtion of the
cells may e lost and, therefore, dilution of cells, whether deliberate or not, may occur.

Note 2 to gntry: This term is synonymous with the term “subculture”.

3.9
passage number
number of times cells in the culture have been subcultured or passaged!?

4 Principle

This assaly challenges a contact lens disinfecting product with*a standard inoculum of trophozoftes of the
specified Ucanthamoeba species and establishes the extenteftheir viability at pre-determined timq intervals
comparaljle with those during which the product may be used.

5 Acanthamoeba trophozoite disinfecting test method

5.1 Organisms

5.1.1 A]castellanii (ATCC 50370), Aspolyphaga (ATCC 30461).

5.1.2 D¢ not use Acanthamoeba-trophozoites beyond passage number 5.

5.1.3 E{cherichia coli (ATCC 8739).

NOTE E. coli is uséd-for preparation of agar overlays for recovery of challenge organisms for recovery method one
(5.9.1) and|for inoculation of microtitre wells for recovery of challenge organisms for recovery method two|(5.9.2).

5.2 CulIture media and reagents

5.2.1 Ac#6 axenic semi-defined Acanthamoeba growth medium (in accordance with Annex A).
5.2.2 Y4 strength Ringer’s solution (see Annex B).

5.2.3 Page’s saline non-nutrient agar (see Annex D) - recovery method one (see 5.9.1).

5.2.4 Trypticase soy broth (TSB) - (for use in Annex E).

5.2.5 Neutralising Broth for both recovery methods (see Annex G).

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=26679333ca9208d2e77d063b7253d02d

ISO 19045-2:2024(en)

5.3 Test materials

5.3.1

Sterile 50 ml polypropylene centrifuge tubes.

5.3.2 Sterile 15 ml round-bottomed tubes (polystyrene, polypropylene or glass, depending on the
formulations to be tested).

5.3.3 Sterile 12-well flat bottom opto-mechanical- or plasma-treated microtitre plates.

5.3.4 Sterile 96-well flat bottom opto-mechanical- or plasma-treated microtitre plates.

5.3.5 leibrated pipettes (fixed and adjustable volume and multichannel) to deliver: 20 pl, 501, 100 pl,
180 pl, 200 pl and 1 000 pl.

5.3.6 Sterile, disposable transfer pipets, capable of pipetting 3 ml and 10 ml.

5.3.7 Inverted microscope, with x10, x20 and x40 phase contrast objectives.

5.3.8 (28 + 2) °C incubator.

5.3.9 Centrifuge.

5.3.10 Vertex mixer.

5.3.11 Ce¢ll counting chamber (haemocytometer), with@depth of 0,2 mm; e.g. an appropriate r¢usable or

disposable Fuchs or modified Fuchs Rosenthal haemocytometer.

5.3.12 Sterile 75 cm?2 and 175 cm? flat polystyrene tissue culture flasks.

5.3.13 Orbital shaker.

5.3.14 Refrigerator, with a temperature of 2 °C to 8 °C.

5.4 Tedt samples

Aliquots ¢f the product te-be’tested shall be representative of the product to be marketed. Th
should be{taken directlyfsom the final product container immediately prior to testing. Three lots
shall be t¢sted. Each lat-ef product shall be tested with a separate inoculum preparation.

5.5 Culture maintenance

5.5.1

e product
f product

The-strain should not be subcultured more than five passages as per American Typ

e Culture

Collection (ATCC) protocols.

5.5.2

Maintenance of stock cultures and scaling up cultures for testing (see Annex C).

5.6 Growth and harvest of microbial challenge (trophozoite)

5.6.1 Grow trophozoites as described in Annex C using Acanthamoeba growth medium (Ac#6, Annex A).

Prepare a sufficient number of flasks based on the size of the experiment and the number of trophozoites
required.

© IS0 2024 - All rights reserved
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5.6.2 After the 24 h scale up, dislodge the adherent trophozoites. Trophozoites may be dislodged by
vigorously shaking, by scraping the bottom of the flask with a cell scraper or by striking the flask with
moderate force.

5.6.3 Decant trophozoites into 50 ml polypropylene centrifuge tubes and centrifuge at 500 x g for 5 min at
room temperature.

5.6.4 Resuspend one tube pellet in 10 ml of % strength Ringer’s solution as specified in Annex B. If more
inoculum is required, resuspend additional pellets using this same method.

5.6.5 Wash 3 times with 10 ml of % strength Ringer’s solution by centrifugation at 500 x g for 2 min at
room temjperature.

5.6.6 Resuspend pellet by vortexing in 1 ml to 2 ml of % strength Ringer’s solution.
5.7 Pré¢paration of Acanthamoeba stock solution

5.7.1 Enumerate trophozoite numbers in the stock solution using a cell counting chamber (make¢ a 1:10 to
1:100 dilytion in % strength Ringer’s solution or appropriate diluent to assist)\and record number(cells/ml.

5.7.2 Agljust the Acanthamoeba stock concentration in % strength Ringer’s Solution to 5 x 10p cells/ml
to 5 x 107 cells/ml based on the value obtained using the haemocytometer; this solution shall be falled the
standardized Acanthamoeba stock solution.

Inoculate[ 10 ml of 1/4 strength Ringer’s solution with 0,1 of the standardized Acanthamogba stock
solution tp resultin 5 x 10% cells/ml and 5 x 10> cells/ml forthe inoculum control solution.

5.8 Stapd-alone procedure - inoculation
5.8.1 If|the product is sensitive to light, protect-it from light during the period of the test.

5.8.2 Prepare a set of three round-bottomed tubes (for each lot tested) with each tube containinfg 10 ml of
test prodiict solution per challenge organism. Tubes that are compatible with the test solution shall be used.

5.8.3 Inoculate the sample tube.of the product to be tested with 0,1 ml of a suspension of the stapdardized
Acanthamoeba stock solution. providing the cell concentration range (4 x 10* cells/ml to 6 x 109 cells/ml)
specified in 5.7.2 Ensure thatthe volume of inoculum does not exceed 1 % of the sample volume.

5.8.4 Miix contents 0f tubes using a vortex mixer (until a vortex forms). Ensure complete dispergion of the
inoculum|by adequaté mixing.

5.8.5 Store‘the inoculated product at room temperature. The temperature shall be monitoregd using a
calibrated dévice and the temperature documented.

5.9 Recovery procedures

Use at least four replicates in any recovery procedure. All recovery wells shall be observed at 14 days. Please
see Annex ] for representative photographic images of positive and negative wells.

5.9.1 Stand-alone procedure - recovery method one (12 well plate method)

5.9.1.1 Take 1,0 ml aliquots of the inoculated product for determination of viable count at the disinfecting
time of interest following mixing using vortex mixer until a vortex forms. Recommended time points include:

© IS0 2024 - All rights reserved
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25 % and 100 % of the minimum recommended disinfecting time for all organisms. If overnight contact lens
disinfection is recommended, use a soaking time of 8 h.

5.9.1.2 At the specified time intervals remove 1,0 ml aliquot from the test article and add to 9,0 ml of
validated neutralising broth (see Annex G) (101 dilution). Mix the suspension well using the vortex mixer
until vortex forms. Allow to sit for appropriate time to allow neutralisation to be completed.

5.9.1.3 Perform a further five (5) 10-fold serial dilutions in % strength Ringer’s solution (see Annex B)
(dilutions 102, 10-3, 10-4, 10-5, 10-6).

5.9.1.4 Determine the viable count of organisms in appropriate dilutions by removing 1 ml of each dilution
and placifigtinto the corTesponding wetl of @ 12-welt tiSSue cutture ptate contaimng NNAas Sflecified in
Annex D with alawn of E. coli (see Annex F). Plate each dilution in quadruplicate.

5.9.1.5 [ncubate plates at 28 + 2 °C and inspect microscopically for growth. All recovery wells shall be
observed pt 14 days. Please see Annex | for representative photographic images of positive and negagive wells.

5.9.1.6 [The absence of growth per well shall be documented, e.g. by recording’a “-”

“w,n

observange of growth per well shall be documented, e.g. by recording a “+” (relcovery).

(no recoery), the

5.9.1.7 Petermine log reduction values by using the most-probable number method using the [Reed and
Muench cpmputation as specified in Annex H or the Spearman-Karbef\¢omputation specified in Ajnex I. For
recovery method one, the Reed and Muench spreadsheet will indicate/’l ml per well.

5.9.2 Stand-alone procedure - recovery method two (96'well plate method)

5.9.2.1 [Take 20 pl aliquots of the inoculated product for determination of viable count at the diginfecting
time of inferest following mixing using vortex mixer-uftil a vortex forms. Recommended time poing{s include:
25 % and|100 % of the minimum recommended disinfecting time for all organisms. If overnight contact lens
disinfectipn is recommended, use a soaking timé-wof 8 h.

5.9.2.2 At the specified time intervals temove 20 pl from the test article and add to at least four outer
wells of a|96-well microtitre plate (A1lto A4) containing 180 ul of validated neutraliser broth (see/Annex G)
(10-1 dilution). Allow to sit for appropriate time to allow neutralization to be completed. Refer to Figure 1 for
an examplle of a 96 well microtiterplate layout.

5.9.2.3 Mix the contents efthe outer wells by pipetting gently up and down six times and make five serial
10-fold dilutions across the&microtitre plate by transferring 20 pl to the next well, mixing and trgdnsferring
another 40 pl, etc. (wells' B1-B4, C1-C4, D1-D4, E1-E4 and F1-F4). Discard the final 20 pl. The |following
dilutions will therefape be prepared in this step: 102, 10-3, 10-4, 10-5, 10-°.

For recovery method two, the Reed and Muench spreadsheet will indicate 0,2 ml per well.

5.9.2.4 dd 50 ul of E. coli (see Annex E) to each well

5.9.2.5 Cover and incubate the plates at 28 * 2 °C and inspect microscopically for growth. All recovery wells
must be observed at 14 days. Please see Annex ] for representative photographic images of positive and negative
wells. Trophozoites may undergo encystment and so the wells may contain immature and mature cysts

5.9.2.6 The absence of growth per well shall be documented, e.g. by recording a “-”

“,n

observance of growth per well shall be documented, e.g. by recording a “+” (recovery).

(no recovery), the

© IS0 2024 - All rights reserved
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5.9.2.7 Determine log reduction values by using the most-probable number method using the Reed and
Muench computation (see Annex H) or the Spearman-Karber computation (see Annex I).

A B CDETF GH

Q0000
Q0000
Q0000
QOO

Divide 96|

Add 180
Ringer’s s

6 Cont

6.1 Indculum control

6.1.1 TI
employed
dispersin
used in 5
used for t

O
Q0000
QO000
QOO
OOOOO
OOOOO
OOOOO
OOOO@

Figure 1 — Layout of the 96:well Plate for Method 2

\ -

e
N2 © © N O Ul|bh w N R

—_
\S}

twell flat bottomed microtitre plates as;shown in Figure 1:

L] of validated neutralising broth\(Ahnex G) to outer wells (column A) and 180 pl of %
olution to the rest of the wells (celumns B-F).

rols

e inoculunicontrol shall be conducted at each trial using the same materials and

in the assay substituting % Ringer’s for the test solution. Prepare an inoculum ¢
b 0,1 mloof the standardized Acanthamoeba stock solution (5.7.2) into 10 ml of the % R
8.3¢ EXecute 5.8.4 and 5.8.5 and either 5.9.1 or 5.9.2 depending upon the recovery met]
hé-product evaluation. The inoculum concentration shall be confirmed by haemocytom:¢

strength

methods
ontrol by
inger’s as
hod to be
bter count

of the cell

FmH the fmocutated 4 Ringer S sotution ard tire vatue Tecorded: For the purpose of ae

termining

log reductions, the inoculum concentration and cell concentrations challenged in the test solution shall be
measured using the Reed and Muench spreadsheet or the Spearman-Karber spreadsheet.

6.2 Recovery medium control

6.2.1 Mixa 1/10 dilution (1 ml into 9 ml) of the disinfecting product in validated neutraliser broth using a
vortex mixer and let it stand for the appropriate time to allow neutralisation to be completed. Inoculate the
tube using 0,1 ml of the standardised Acanthamoeba stock solution (5.7.2) into the neutralised disinfection
product. Execute 5.8.4 and 5.8.5 and either 5.9.1 or 5.9.2 depending upon the recovery method to be used for
the product evaluation.

© IS0 2024 - All rights reserved
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6.2.2 Ensure that the recovery from the neutraliser broth is at least 50 % of the inoculum control.

7 Performance criteria

If the average concentration of the cells on the inoculum control plates is below 1,0 x 104 cells/ml or above
5,0 x 105 cells/ml, the experiment is considered invalid and the test must be repeated.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Preparation of Acanthamoeba growth medium (Ac#6)

A.1 Intended use

Acanthan

] 1 1 LA 1o - 1L : 1 £ A4 1 1 1 .
vcou gl OV LI HICUTUIT (ACHO J IS USCU TOT dXCIIIC CUTLUT C O ACUTILITAITIocUd LI OPITUZUILES.

A.2 Composition

The complosition of Ac#6 growth medium is given in Table A.1.

Table A.1 — Composition of Ac#6 growth medium

Material Amoynt
Biosate (e]g. BBL: BD-211862) 20,0[g
Glucose (d.g. Sigma, G7021) 50
KH,PO, (dnhydrous: e.g. Fluka, 60219 or EMD, PX1565-1) 0,3
aVitamin B12 stock solution (100 pg/ml: e.g. Sigma, B4051 or EMD,1.11988.0100) 100 ul
b[,-Methionine stock solution (5 mg/ml: e.g. Fluka, 64319 or Calbiochem, 4500) 3mfl
Deionised|or Nanopure™ water to 1 00P ml

Dissolve 1

1 month.

Dissolve 5

15 min. As
1 month.

15 min. As;

a  Prepaijation of vitamin B12 stock solution (100 pg/ml):

b Prepaifation of L-Methionine stock solution (5mg/ml):

0 mg L-Methionine in 100 ml of deionized or Nanopure H,O0, aliquot into 20 ml volumes and autoclave a

mg vitamin B12 in 100 ml of deionised or Nanopure H,0, aliquot into 10 ml volumes and autoclave atf 121 °C for
ign batch number and store at (-20 °C) for use within 12 months. Thaw an aliquot and store at 2 °C - 8 °C forfuse within

121 °C for

ign batch number and store at (-20-€C) for use within 12 months. Thaw an aliquot and store at 2 °C - 8 °C forfuse within

A.3 Method of preparation

A31 D

A32 A

A33 A

ssolve ingredients in a suitably sized clean glass container with gentle warming.

Hjust tospH 6,5 to pH 6,6 with 1 M hydrochloric acid or 1 M sodium hydroxide.

ljust the final volume to 1 000 ml with Deionised or Nanopure™b water using a m

pasuring/

graduated cylinder.

A.3.4 Aliquotin suitable volumes (e.g. 250 ml) into borosilicate glass bottles and autoclave at 121 °C for 15 min.

A.3.5 Store autoclaved medium at room temperature for use within 2 months.

1) NanopureT)\] is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does

not constitute

an endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same results.

© IS0 2024 - All rights reserved
8


https://standardsiso.com/api/?name=26679333ca9208d2e77d063b7253d02d

ISO 19045-2:2024(en)

Annex B
(normative)

Preparation of % strength Ringer’s solution

B.1 Intended use

1 A )] 1 : : 1.C h 1 1.1 . LA L L 1 .
One quarfer strengtr RIITZET S5 SUIUTIOIT IS USTU [0T WJSIIIITE dITd UTIUtIg Ol ACTAntTanioeru (TopIitozZyg 1tes.

B.2 Composition

The complosition of % strength Ringer’s solution is given in Table B.1.

Table B.1 — Composition of ¥4 strength Ringer’s solution

Material Amoynt
% Strength Ringer’s tablet (e.g. Oxoid BR 0052G) 1 tablet
Deionised or Nanopure™ water 500 ml

B.3 Method of preparation

B.3.1 Agld one % strength Ringer’s tablet to 500 ml of deionised or Nanopure™?2) water in a suitpbly sized
borosilicqte glass bottle.

B.3.2 Measure the pH of an aliquot of the solution. The pH should be 7,0 £ 0,2.
B.3.3 Iffrequired adjust to pH 6,8 to pH 7,2'with 1 M hydrochloric acid or 1 M sodium hydroxide.
B.3.4 Fiflter sterilise or autoclave @121 °C for 15 min.

B.3.5 Stjore sterilised medium at room temperature for use within 6 months.

2) NanopureT)\] is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does
not constitute an endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same results.

© IS0 2024 - All rights reserved
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Annex C
(normative)

Maintenance of Acanthamoeba trophozoites and preparation for testing

C.1 Maintenance of stock cultures

cC11 A
separatel

Cl1z2 O
C13 T

C14 A
culture fl

C.2 Scs
C21 T
C.2.2 (4

C.2.3 R
preparati

fanthamoeba castellanii (ATCC 50370) and Acanthamoeba polyphaga (ATCC 30461) are to
y on Acanthamoeba growth medium (Ac#6, see Annex A for preparation).

naw the culture by placing the cryogenic vial in a 37 °C + 2 °C water bath§

id the thawed culture to 30 ml of Acanthamoeba growth medium iita75 cm? (medium siz
hsk and incubate the culture for 3 days to 4 days at 28 °C + 2 °C.

ling up cultures for testing
he stock culture flask (C.1.4) will be used to scale up cultures to provide the inoculum for

irefully decant the culture medium so as not te\dislodge the trophozoites.

b1).

ake the flask to dislodge the trophozoites;

be grown

ptain a 1 ml culture cryogenically stored at approximately (1 x 10) cells/ml (<3 passages fr¢m ATCC);

ed) tissue

testing.

efill with approximately 30 ml of fresliAcanthamoeba growth medium (Ac#6, see Annex A for

5 x 105 to

bcord cell

e flask to

C.2.9 Gently mix the contents of the flask and then incubate the cultures for approximately 24 h at
28°C+2°C.

C.2.10 Under these growth conditions, one flask should yield approximately 1 x 107 to 2 x 107 trophozoites.

© IS0 2024 - All rights reserved
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Annex D
(normative)

Preparation of non-nutrient agar (NNA)

The medl LTI ill 12'W€H pldu:a fUl rccoverly Uf Lhdﬂcugcd LI U[JhULUiLUb ill rccoverly lllGLhUd UIIC.
D.2 Composition
The complosition of stock solution 1, stock solution 2 and Page’s saline non-nutrient agar.s given in|Table D.1,
D.2 and D}3.
Table D.1 — Composition of stock solution 1
Material Amoynt
NacCl 12,0|g
MgS0,.7H,0 0,40[g
CaCl,.6H,0 0,60|g
Deionized or Nanopure™ water to 50 ml
Table D.2 — Composition of stock solution 2
Material Amoynt
Na,HPQy 14,2 g
KH,P0y 13,6Q g
Deionized or.Nahopure™ water to 50 ml
Table.D.3 — Page's saline non-nutrient agar
Material Amoynt
Stock solution 1 5 nil
Stock solution 2 5ml
Deionized or Nanopure™ water to 1 00P ml
Bacteriological agar 15,0|g

D.3 Methad of preparation of stock solutions = |

D.3.1 Dissolve ingredients for each stock solution separately in suitably sized clean glass containers with

gentle warming.

D.3.2 Autoclave at 121 °C for 15 min.

D.3.3 Store sterilised stock solutions in the refrigerator for up to 6 months.

© IS0 2024 - All rights reserved
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D.4 Method of preparation of Page’s saline non-nutrient agar (NNA)

D.4.1 Aseptically remove 5 ml aliquots of each stock solution, 1 and 2, and adjust to 1 000 ml using
deionized or Nanopure™3) water. Disperse and mix the 15 g agar in the resulting solution and dispense into
an appropriately sized clean glass container and then slowly bring to a boil. Transfer the agar solution to
suitable vessels and autoclave at 121 °C for 15 min.

D.4.2 Store the agar in the refrigerator at a temperature of 2 °C to 8 °C for up to 6 months.

3) NanopureT)\] is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does
not constitute an endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same results.

© IS0 2024 - All rights reserved
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Annex E
(informative)

Preparation of E. coli suspension

Grow E. coli ATCC 8739 in a 250 ml sterile disposable flask containing 25 ml of TSB and incubate on an
orbital shaker at 100 rpm at 30 °C - 35 °C overnight.

n into 2 x

Rem
50 ml

Deca
each
1010

Dilut
susp4

41 £1 1 oo 4] 1 i s £ 4] o looi | 41 h) i g | H
VO LT TIdSK CUTILAIIIIT S LIIT UAdLiTHId TTULIT T IICUUAQtUL dITh puUUdl T UdtiThidl SUSPTIISIU]

centrifuge tubes. Centrifuge for no longer than the equivalent of 10 min at4 000g or lessat.2

1t the supernatant and add 25 ml of % strength Ringer’s solution to each centrifuge tul
fube until pellet is resuspended. This should provide a bacterial suspension of,approxin
ells/ml. This E. coli stock suspension may be stored in the refrigerator for upto 30 days.

b the stock suspension above 1:8 in % strength Ringer’s solution to“make a work
nsion for inoculating 50 pl to each microtitre well for recovery method two.

D °C-25 °C.

be. Vortex
hately 1 x

ing stock

© IS0 2024 - All rights reserved
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Annex F
(informative)

Preparation of non-nutrient agar (NNA) plates with E. coli

a) Melt non-nutrient agar (NNA) at >85 °C;

b) Add 2 ml of non-nutrient agar (NNA) to each well of a 12-well tissue culture plate for recovery method

A

one q

Place

11 ik d 1L 1 1o ) 11 L e W | 1 £l h) " sl i 1 o
U dITUW ITU LU SUITUITY. TITUTUIALT TAUIT WTUID WILIT U, L TIHT UT T U4dtITIIAD STULR SUSPTIISIUILL.

the plates on the lab bench at ambient temperature overnight. For longer storage; NNA 12-well

plate$ may be prepared and stored without E. coli for up to a month at 2 °C-8 °C. NNA-12-well plates
contdining E. coli can be stored for up to a week at 2 °C-8 °C. Plates stored for longer than a wdek should

be re

NNA thould be discarded.

noculated with fresh E. coli. Plates should not be allowed to dry out. Plates-with drie¢l/cracked

© IS0 2024 - All rights reserved
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Annex G
(informative)

Preparation of neutraliser broth for recovery methods

G.1 Intended use

To neutr

myristam

NOTE 1
solution.

NOTE 2

G.2 Co

This neutraliser broth is not appropriate for oxidative care systems.

mposition

The Composition of neutraliser broth is given in Table G.1.

Table G.1 — Composition of neutraliser broth

idopropyl dimethylamine (MAPD) and polyquaternium-1 in multipurpose contact lens\s

alexidine,

Alternative neutraliser broths can be needed depending on the active ingredient of the contadt lens care

Material Amoynt
Lecithin 35
Polysorbate 80 1,5
¥4 Strength Ringer’s tablet (e.g. Oxo0id/BR 0052G) 2 tablets
Deionised or Nanopure™ water to100Pp ml

G.3 Method of preparation

G31 D

G.3.2 A

G.3.3 A

ssolve ingredients in a suitably sized clean glass container with gentle warming.

ljust to pH 7,4 £ 0,2With 1 M hydrochloric acid or 1 M sodium hydroxide.

graduated cylinder.

G34 A

G.3.5 Stlare’antoclaved medinm at room temperature for nse within 3 maonths

ljust the final&olume to 1 000 ml with Deionised on Nanopure™4 water using glass mpasuring/

iquotinsuitable volumes (e.g. 250 ml) in borosilicate glass bottles and autoclave at 121 °C fpr 15 min.

4_) NanopureT)\] is an example of a suitable product available commercially. This information is given for the convenience of users of this document and does

not constitute an endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same results.
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Annex H
(normative)

Reed and Muench computation method for calculation of the 50 %

endpoint titre

H.1 Intended use

This metlluod determines the concentration of the trophozoite inoculum and the trophozoite-.cong

following

test solution challenge.

H.2 Principle and example of using Reed and Muench computation-immethod

H.2.1 P

Reed and
Their obj
would reg
best met]
for the 50
biology fa
is easier f]

Their met
to 100 %
condition
If results
irregular]

H22 T

Example
animals i
determin

The arroy
survived.
(column

rinciple of method

Muench published this method in 1938 to determine 50 % endpoints in experiments
bctive was to determine the dilution of sera or viruses, whichkwhen dispensed into teg
ult in a certain proportion of test animals reacting or dying{LDs). In biological quantif
od of determining the endpoint is the use of large numbers of animals at dilutions near]
percent reaction. The reason for using 50 % endpoints:is that many dose-response relati

p measure the concentration of the test substance.that produces a 50 % response.

hod is applicable primarily to a complete titration series: i.e., the whole reaction range,
mortality (or infectivity, cytopathic effect,»or survivors). The method can be utilized e}
is not met as long as the reactions occunin a uniform manner over the range of dilutions ¢
are erratic (e.g. deaths scattered irregularly over a number of dilutions or survivors
y over a number of dilutions), the.endpoint will be inaccurate.

ypical example of method

1 demonstrates use ofthe’method using data representative of a study of virus inoc

b the 50 % concenttation resulting in death.

vs in columns{cyand d contain accumulated values for the total number of animals th

2) over thelaccumulated total number: for example, at the 10-3 dilution, there occ

equivalenft of 5 deaths out of a total of 7 animals.

In Examp

entration

1 biology.
t animals
ation, the
the value
nshipsin

llow a function that flattens out as it approaches the'thrinimal and maximal responses; thierefore, it

from 0 %
Jen if this
employed.
scattered

ulation of

h which mortality of-the animals is recorded based on ten-fold dilutions of the virus i order to

ht died or

The accumulated mortality ratio (column g) represents the accumulated number of dead animals

irred the

h, 104, is

considera

le-1)the mortallty in the 10-3 dilution 15 above 50 %, that in the next lower d11ut10

d 1lut10r1 of

the inoculated virus. The necessary proportlonate dlstance ofthe 50 % mortallty endpomt Wthh obviously
lies between these two dilutions, is obtained from column h as follows:

EXAMPLE

1

© IS0 2024 - All rights reserved
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% mortality at dilution next above 50 % - 50 %

% mortality at dilution next above 50 % - % mortality at dilution next below 50 %

= proportionate distance

or

71-50
71-13

21636 or0,4)
58

Since the distance between any two dilutions is a function of the incremental steps used in preparing the
series, e.g. 10-fold, it is necessary to correct (multiply) the proportionate distance by the dilution factor,
which is the logarithm of the dilution steps employed. In the case of serial 10-fold dilutions, the factor is 1

(log of 10[= 1) and so is disregarded. In the procedure that follows, the factor is understood to be
Thereford, the negative log of LD50 endpoint titer equals the negative log of the dilution above 50 %
plus the proportionate distance factor (calculated above). In the example given, the followihg ¥
obtained:
Negative log of lower dilution (next above 50 % mortality) =-3,0
Proportignate distance (0,4) x dilution factor (log 10) =-04

Log LD50 titre =-3,4

LD50 titre = 1034

Table H.1 — Example 2 - Example of endpoint titration

negative.
mortality
alues are

Accumulated values
Mortality
Virus |[Mortali- Died Survived Total dead Total sur- Ratio %

dilution ||ty ratio - vived

@ (b) (9 (d) (e) () (g) (h)

101 6/6 N6 v0 17 0 17/17 100

102 6/6 N6 vO0 11 11/11 100

10-3 4/6 A4 v2 5 5/7 71

104 1/6 A1 v5 1/8 13

10-5 0/6 A0 v 6 0 13 0/13 0
H.2.3 Agaptation of Reed and Muench method to determining concentrations of organisms
Based o1 +/- Survivors in Multiple Dilutions The following example shows the method as applied to
calculatirlg the approximate concentration of Acanthamoeba cells in the inoculum control (7.1J1), in the
recovery medium control (7.2.1) and in each challenged test product (6.9.1 and 6.9.2).
Calculatign“Formulae are given in Table H.2.

© IS0 2024 - All rights reserved
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Table H.2 — Calculation formula

Accumulated values
-Logyo + - Total wells with growth Total wells no % wells with
dilution | wells with Wells + growth growth
|4 growth no growth -
ml/well
€)) (b) (©) (d) (e ()
D1 R-D1 D1+D2+D3+D4+D5+D6 (R-D1) 100x[d/(d+e)]
D2 R-D2 D2+D3+D4+D5+D6 (R-D1) + (R-D2) 100x[d/(d+e)]
D3 R-D3 D3+D4+D5+D6 (R-D1) + (R-D2) +( 100x[d/(d+e)]
R-D3)
4 D4 R-D4 D4+D5+D6 (R-D1) + R-D2) + 100x{dy(d+e)]
(R-D3) + (R-D4)
5 D5 R-D5 D5+D6 (R-D1) + (R-D2) + 100x[dy/(d+e)]
(R-D3) + (R-D4)
(R-D5)
6 D6 R-D6 D6 (R-D1) + (R*D2) + 100x[dy/(d+e)]
(R-D3) £ (R-D4) +
(R-D5)+ (R-D6)
D1 to D6 = humber of wells with growth at each dilution
R = numbef of replicates per dilution
V =ml/wel
d - % Next above 50 % -50
b=

Logyo (50

o Next above 50 % - % Next below 50 %

% cell concentration) = Log;, dilution Next above 50 % (a) + PD =X

50 % endpoint titer per volume per well = 10X cellsy(volume/well) = 10 cells/V

50 % endpoint titer per cells per ml in 100 testtube= [(10* cells/V) x (1/V)] = 10* x (1/V)

NOTE
well, the 5

multiplied
1/0,2 or 5.

50 % end
Log reduc
If the 50

calculatign is notxequired. Therefore, the 50 % endpoint is the dilution at which the 50 % recover

H.2.4 E]

The 50 % endpoint is cells per velume per well in the 100 test tube: if 0,2 ml of each dilution is
D % endpoint calculates the number of cells per 0,2 ml in the 100 test tube. Therefore, 50 % endpo

boint 10% cells/ml . £approximate 10% cells/ml
tion = LOglO(CeHS/ml)inoculum - LOglO(CellS/ml)test

% recovery is observed in a particular dilution, that is an endpoint dilution and prq

kample of calculation using sample data

added per
nt shall be

by (1/V) or 1 divided by thé volume of each dilution placed per well. If 0,2 ml is added per well, ultiply by

portional
y occurs.

Example of calculation using representative data are given in Table H.3.

© IS0 2024 - All rights reserved
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Accumulated values

-Logyo + - Total wells with growth | Total wells no % wells with
dilution | wells with Wells + growth growth
4 growth no growth -
ml/well
@ (b) (©) (d) (® ()
1 4 0 16 0 100
2 4 0 12 0 100
3 4 0 8 0 100
4 3 1 4 1 8p
5 1 3 1 4 2P
6 0 4 0 8 (
# replicatges =4
ml/well =1 (method 1)
ml/well =0,2 (method 2)
% Next alpove 50 % growth = 80
% Next b¢low 50 % growth = 20
Proportidnate distance [PD] = 80-50 =05
80-20
-Log;, dilpition Next above 50 % [D] = 4
Sum PD +|D (Log;,) = 4,5

[10(Sum PD+ D)] = 1045

[10(Sum PD+ D)] x (1/(ml/well))

N 3,16E+04 cells

= 3,16E+04 cells/ml in 100 tube of test solution

© IS0 2024 - All rights reserved
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Annex I
(normative)

Spearman-Karber computation method for calculation of the 50 %
endpoint titre

I.L1 Spearman-Karber formula

Formula L1 shows the Spearman-Karber formula.

Log value = X-d/2+dY;r;/n; (LY

where

X, | log, of the reciprocal of the highest dilution at which wells are positive
d log, of the dilution factor
n; number of wells used in each individual dilution
r; number of positive wells (out of n;)
Summatign is started at dilution X

Table 1.1 ghows an example of spreadsheet and calculation Formula are given in Table [.2.

Table 1.1 — Example spreadsheet

A B C D E )i
SPEAR-
1 MAN-KAR- Xy - (d/2) + d(Sum
BER CALCU- ri/n;)
LATION
Number of wells Positive
2 Dilution Wells P=(ry/n) Calculation Value
(m)
(r)
Low dilution (X))
3 -1 4 4 1 = 1,00 1
log10 dilution fac-
4 -2 4 4 1 tor (d) 1
5 3 4 4 1 d/2 05
Sum(P) from low-
6 4 4 0 0 est dilution 3
7 -5 4 0 0
8 6 4 0 0 Recovery Cells/ml
9 3 3,5 3162,278
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Table 1.2 — Calculation formula

A B C D E F
1 SPEAR-
MAN-KAR- Xy - (d/2) + d(Sum
BER CALCU- r;/n;)
LATION
2 Positive P=(r;/n;) Calculation
Dilution | Number wells (n,) wells Value
(ry)
3 Low dilution (X)) _
1 4 4 =C3/B3 =1,00 =abs(A3)
4 log10 dilution fac- _
2 4 4 =C4/B4 tor (d) =log]0A3¥10)
5 -3 4 4 =C5/B5 d/2 =F4/2
6 Sum (P) from lows b9
-4 4 0 =C6/B6 est dilution -
7 -5 4 0 =C7/B7
8 -6 4 0 =C8/B8 Recovery Cellg/ml
9 =SUM(D3:D8)| =F3:F5+F4*F6 =POWER(10,E9)
Example[based on data above:
Xy=1
d=1
d/2=0,5
n =4
ri=4
Logvaluel=1- % + 1 Y (4/4)+(4/4)+(4/4)+(0/4)+(0/4)+(0/4)
Logvalu¢ = 3,5
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