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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Recently, along with the global improvement in the level of living, consumers are showing the trend to
seek healthcare or health protective products. Also, an increase in the people’s interest for protection
against epidemic diseases has been noted, as the overcrowded commuting train car where the commuters

experience

every day, the hospitals, nursing homes, etc.

Being supported by the processing technology of textile products to provide a high performance which has
been highly developed recently, the health protective and hygiene relating products have been advancing
into the market.

Because those products are relatively new and included the technical aspects out of textile technology, the

testing m
That has re
explanatio

The antivi
technology

The demarn
etc. as the

Antiviral t
contact thd
performan

The data gbtained in an objective manner by this document give the common knowledge to a

holders su
textile pro

There are
which are

and the convenience of each testing house. Any appropriate cellular system can be used and that

conditions

See Annex(

fral textile product is one of those products and includes the technicalfields of
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sulted in inexistence of a unified test method, hindering for both consumers and prodt
h or understanding of those high functional products.

and the biotechnology.

d to establish an international standard has been growing in the conSumers, retailers,
ttakeholders in the market.

extile products are textiles capable of reducing the numberof infective virus paj
surface of the textile. This document provides a quantitative test method to assess t}
ce of such products.

h as consumers, producers, retailers, etc. to understand the correct performance of t
Hucts.

wo methods to quantify the number of infe¢tive virus, as infective virus titre in this
the plaque method and the TCIDg; method. The method used can be selected by the

when used should be reported.

s [, ] and K for interlaboratory-test results.
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International Standard

ISO 18184:

2025(en)

Textiles — Determination of antiviral activity of textile
products

WARNING — This document calls for use of the infectious viruses or substances/procedures that
may be injurious to the health/environment if appropriate conditions are not observed. It refers only
to technical suitability and does not absolve the user from legal obligations relating to health and
safety/environment at any stage.

1 Scope

This docul
products.

The textile
feathers, et

2 Norm

The follow
requireme
the latest ¢

[SO 105-F0,
[SO 3696, 1
ISO 20743:

3 Term

For the puj
ISO and IE
ISO On

IEC El¢

3.1
virus

ment specifies testing methods for the determination of the antiviral agtivity of

products include woven and knitted fabrics and non-woven fabrics/Cetton, fibres, ya
C.

ative references

ng documents are referred to in the text in such a waythat some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any.amendments) applies.

2, Textiles — Tests for colour fastness — Part FO2: Specification for cotton and viscose adja
Vater for analytical laboratory use — Specification and test methods

021, Textiles — Determination of antibacterial activity of textile products

s and definitions
poses of this document]the following terms and definitions apply.
[ maintain terminological databases for use in standardization at the following addreg

line browsinggplatform: available at https://www.iso.org/obp

ctropedia:\available at https://www.electropedia.org/

the textile

'ns, braids,

ronstitutes
references,

cent fabrics

Ses:

original bi

logical entity which has a single type of nucleic acid (DNA or RNA), specific structure tH

at opposes

the virus to living organisms with a cellular structure (prokaryotes and eukaryotes), and reproduces from
its genetic material by replication within the host cell, and leads to absolute intracellular parasitism

Note 1 to entry: The virion is the infectious viral particle.

3.2

virus activity
ability to replicate in the susceptible and permissive host cells

© IS0 2025 - All rights reserved
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antiviral activity
property of any substance (chemical or otherwise) producing a modification of one of the elements of the

virion stru

cture which induces the latter's inability to replicate

Note 1 to entry: Property that reduces the viral activity, generally through morphological change or structural damage
to the surface protein of the virus.

Note 2 to entry: It is not necessarily to imply that the change of antigenic response or the change of constituent element
is the reduction of virus infectivity.

3.4

antiviral chemicals

inorganic g

Note 1 to ¢
adsorption.
extraction d

3.5
control fal
fabric used

Note 1 to en
described i

Note 2 to en
cloth descri

3.6
control te
test to con

Note 1 to en

3.7

cytopathig
cytopathic
effect appe

3.8
infectivity
number of

3.9
plaque
area of lysg

3.10
plaque for

]

hesmicalsabl , . it 32

ntry: The organic antiviral chemicals give the change to the surface protein of virus-by t
The inorganic metallic antiviral substances destroy or change the morphology of] the v|
fhydrogen atom in the virus protein by OH radicals which are generated by the radical reactig

J

Dric
to verify the stability of the test virus on a textile fabric
3.5.

try: When the fabrics before the antivirus treatment is not apglicable, in Note to entry 1, the 1
bed in [SO 105-F02 should be used without any chemical treatments such as the fluorescent bl

5t
irm that a test specimen does not affect the host cell

try: This test is performed as same as actuahtest, but without virus.

- effect
effect (CPE) caused by virus

titre of virus
infectious viral particles present per unit volume in a cell lysate or in viral suspension

bd cells in.@ monolayer cell culture

he chemical
irus by the
n.

try: The fabrics before the antivirus treatment should be used as a conitrol fabric with the sane condition

D0 % cotton
bach, etc.

ars as morphological changeor destruction of the host cells as a result of the virus mulltiplication

ming units

PFU

unit expressed as the concentration of the infectious virus per unit volume

3.11

plaque assay

assay to de

3.12
TCIDs,

termine the infectivity titre of virus (3.8) from PFU by using the series of dilution

50 % infectious dose of a wash-out virus suspension or the dilution of the virus suspension that induces a
CPE in 50 % of cell culture units

Note 1 to entry: See 3.7.

© IS0 2025 - All rights reserved
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TCID;, method

assay to de

3.14

termine the infectivity titre of virus (3.8) from TCIDz by using the series of dilution

cytotoxicity
morphological alteration of cells and/or their destruction or the reduction of their sensitivity to the

multiplicat

3.15
antiviral t

ion of viruses induced by a product

extile product

fabric treated with antiviral chemicals

4 Princliple

The viruse
time, the 1

methods t
method. T

between t}?

Due to the

5 Exam
Examples

Other spec
differ depe
reason for

NOTE )

6 Warn

Handling 3|
of technics
safety pre
personnel

sterilizatign and personaliygiene shall be strictly observed.

7 Appa

7.1 High

Ind manipulation of viruses'and host cells which are potentially hazardous requires a I

s are deposited onto an antiviral test specimen and control test specimen. After/spec
emaining infectious virus is counted, and the reduction rate is calculated\by the d
e antiviral test specimen and the control test specimen by common legarithm. The
quantify the infectious virus titre. One method is the plaque assay and the other is
e selection of the method depends on the convenience and experience of the testing or

ple of virus and host cell

f species of viruses and host cells are shown in Annéx-A, Annex B and Annex F.

ies of viruses and host cells can be used after appropriate validations, as the importan
nding on target application. If the other speciés are used, the name of the species and {
their use shall be included in the test repornt.

Reference viruses are listed in EN 14476 and EN 14675.
ing

1 competence and can'be subject to current national legislation and regulations. A

rained in biologicaltfechniques should carry out such tests. Appropriate practices for d

ratus

pressure steam sterilizer, such as autoclave, capable of operating at a temp

fic contact
omparison
re are two
the TCIDs,
panization.

individual sensitivities, the results of one test virus cannot be transposed to other viruises.

L virus may
he specific

igh degree
ppropriate

autions should be observed with due consideration given to country-specific regulations. Only

sinfection,

erature of

(121+2)°

[ in accordance with 1SQ 20743:2021 5 28

7.2 Dry heat sterilizer, such as ovens, capable of operating at a temperature of (180 + 2) °C and
(160 = 2) °C.

7.3 Measuring flask, with capacity of 1 L.

7.4 Balance, with the available range of 0,01 g to 100 g with accuracy of 1,0 % in accordance with

[SO 20743:

7.5 Pipe

2021, 5.13.

tte, of various capacities with accuracy of 10 % of the nominal volume.

© IS0 2025 - All rights reserved
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7.6 Washing machine.

7.7 Pipetter, capable of mounting the glass or plastic pipettes.

7.8 Micropipette, having the most suitable volume for each use, with a tip made of glass or plastic, and
with a tolerance of 0,5 % or less.

7.9 Water bath, capable of maintaining at a temperature of (37 + 1) °C, (50 = 1) °Cand (56 * 1) °C.

7.10

7.11

7.12

7.13

7.14

7.15

7.16

717

7.18

7.19 Biolggical safety cabinet, class II.

7.20 Vial
perfluoroe

7.21 96 wells microplate with'the gamma radiation sterilization, for TCID;, method.

96 wells mjicroplates with other sterilization finish may be used after appropriate validation for
of cells. Se¢ Figure 1.

Freefzer, capable of operating at a temperature of (-80 £ 2) “C or (-20 £ ZJ °C.
Liqujid nitrogen bath, for the preservation at approximately =196 °C.
Mentbrane filtration device, with a pore size of 0,22 pm.

Refr

pH meter, having an inaccuracy of calibration 0,1 pH units at (20,# 1)°C in accordance with

Tweezers, capable of being sterilized.

Centrifuge, capable of being operated at a temperature of (4 + 2) °C, and relative centrifu
approximalely 1 000 g.

Mixer, producing a vortex shaking action in accordance with ISO 20743:2021, 5.4.

jgerator, capable of operating at a temperature between [2 °C, 8 °C{.

rted microscope, capable of being used for cultured cellsobservation.

container, with a capacity,of.30 ml and closed with the screw cap. The gasket
thylene or silicone and the-ap'is made of polypropylene.

ISO 20743.

bal force of

s made of

the growth

© IS0 2025 - All rights reserved
4


https://standardsiso.com/api/?name=2d4035609add3b3c2dbb3579a9849747

ISO 18184:2025(en)

7.22 6 we

Six wells pllates with other sterilization finish may be used after appropriate validation for the

cells. See F

7.23 Flask, far ¢ell culture use with the gamma radiation sterilization finish, with an adherent
aCef 75 cm? and with the vent cap. The vent cap can exchange bacterial air through 0,

culture arg

lls plastic plate with the gamma radiation sterilization, for plaque assay.

jgure 2.

Figure 1 — 96 wells microplate for TCID;, method

Figure 2 — 6 wells plastic plate for plaque assay

growth of

type, a cell
P um filter.

See Figure 3.

Flask with other sterilization finish may be used after appropriate validation for the growth of cells.

© IS0 2025 - All rights reserved
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(34 + 1) °C

rerilization

Figure 3 — Flask for cell culture use
7.24 CO, jncubator, capable of maintaining an atmosphere with 5 % CO,, ata temperature of
and (37 £ 1) °C.
7.25 Incupator, capable of maintaining at a temperature of (25 = 1).2C} (35 £ 1) °C and (37 £ 1) °C.
7.26 Centrifuge tube.
7.27 Culture container.
7.28 Test|tube.
7.29 Beaker.
7.30 Glas} rod, with approximately 18:unm in diameter.
7.31 Mixqr, producing spinning aetion by a stir bar with a rotating magnetic field.
8 Sterilization of apparatus
Sterilize al| apparatusiwhich come in contact with the cells, the chemicals, or test specimen. The s
method shall be usédby high pressure steam or dry heat method.
— High presSufe steam sterilization: by an autoclave (7.1) at a temperature of 121 °C and a
103 kHa“for 15 min.

Tressure of

Dry-heat sterilization: by a dry heat sterilizer (7.2) at a temperature of 180 °C for 30 min or 160 °C for 2 h.

In case of plastics products, heat-resistant plastics products or sterilization finish plastics products may be used.

9 Reagents and materials

All reagents shall have the quality suitable for virological needs, i.e. free of toxic substances for testing
microorganisms. Some of the media are available in the market.

© IS0 2025 - All rights reserved
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9.1 Water, which shall be analytical-grade water for microbiological media preparation, which is ion-
exchanged and/or freshly distilled and/or ultra-filtered and/or filtered with RO (reverse osmosis) or grade
3 water in accordance with ISO 3696.

9.2 Eagle's minimum essential medium (EMEM) or Roswell Park Memorial Institute medium
(RPMI), available in the market. The composition is described in Annex E. If there are any components
missing from the composition, add them according to the composition table.

9.3

sodium bicarbonate solution

Prepare the solution at the concentration of 7,5 % according to the method 1 or method 2, and mix well just
before using.

9.3.1 Me
9.3.11 S
tightly.

9.3.1.2 V
9.3.1.3 D
9.3.2 Me
9.3.2.1 P
water (9.1)f
9.3.2.2 S

thod 1

Lerilize sodium bicarbonate, 75 g in autoclave in a culture container (7Z.27Z)*with a

Vater (9.1) is also sterilized by autoclave.
issolve sodium bicarbonate in the sterilized water (9.3.1.2) of 1.000 ml well.

thod 2

repare 7,5 % sodium bicarbonate solution by dissolying 75 g of sodium bicarbonate in

Lerilize the solution by using 0,22 um membrane filter (7.13).

9.4 Forr]\aldehyde solution

Prepare a
9.4.1 Pre¢

9.4.2 Ad

The other {

ormaldehyde solution at the coneentration of 3,7 % in water as follows.
pare 100 ml of a 37 % formaldehyde solution.

1 900 ml of water (9.1)into the solution of 9.4.1.

olution for cell fixation may be used after appropriate validation for the cell fixation.

9.5 Methylene blue'solution

9.5.1 Prd

pafe a measuring flask (7.3) of 11, then, put the following materials in the flask (7.3):

cap closed

1 000 ml of

Water

(9.1), T000 m[;

— Methylene blue, 0,375 g;

1 mol/
9.5.2 Dis

9.6

1 sodium hydroxide solutions 62,5 pl.

solve and mix well.

Inactivated fetal bovine serum (FBS)

9.6.1 Putthe frozen cryopreserved fetal bovine serum in a package in the water bath (7.9) at a temperature
of 37 °C and keep it until defrosting.

© IS0 2025 - All rights reserved
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9.6.2 Then, raise the temperature of the water bath to 56 °C and keep it for 30 min to inactivate.

9.6.3 Divide it into several tubes. Put them in the freezer (7.11) at a temperature lower than -20 °C until
use for testing.

9.6.4

9.7 Growth medium.

9.7.1

Influenza virus and feline calicivirus

Just before use, put it in the water bath at a temperature of 37 °C and keep it until defrosting.

9.71.1
— water
kanan

Eagle’d
9.71.2 D

9.71.3 §

9.7.1.4 A
serum (9.6

9.7.2 0t

In case of §
viruses def

9.8 Maiy
9.8.1

9.8.1.1 P

water

kanam

Eagle'd

repare a measuring tlask (/.5) ot 11, and put the tollowing materials into the rlask ( Z.5}
9.1), 800 ml;

ycin sulfate, 60 mg;

issolve and mix well and make up whole solution to 1 000 ml by water (9.1).
Lerilize the mixed solution from 9.7.2 by using filter (7.13).

dd 15 ml of 7,5 % sodium bicarbonate solution (9.3) and 100 ml of the inactivated fi
in the solution from 9.7.1.3.

ner viruses

bARS-CoV-2, prepare the growth medium-according to Annex B. In case of additional
cribed in Annex F, select the appropriate’growth medium for host cells of each virus.

jtenance medium.

Inflluenza virus and feline ealicivirus

repare a measuring flask (7.3) of 1], then, put the following materials in the flask:
(9.1), 800 ml;
ycin sulfate, 60 mg;

minimuin essential medium, 9,53 g.

minimum essential medium (EMEM) (E.2), 9,53 g, or RPMI 1640 medium/(E.3), 10,4 g.

btal bovine

example of

9.8.1.2 D

i$solve them well, then, make up the whole amount to 1 000 ml by adding water (9.1).

9.8.1.3 Sterilize the mix solution from 9.8.1.2 by using the filter (7.13) with a pore size of 0,22 pm.

9.8.1.4 Add 15 ml of 7,5 % sodium bicarbonate solution (9.3) in the mix solution of 9.8.1.3.

9.8.2 Other viruses

In case of SARS-CoV-2, prepare the maintenance medium according to Annex B. In case of additional example
of viruses described in Annex F, select the appropriate maintenance medium for host cells of each virus.

© IS0 2025 - All rights reserved
8


https://standardsiso.com/api/?name=2d4035609add3b3c2dbb3579a9849747

ISO 18184:2025(en)

9.9 Double concentration of the maintenance medium.

9.9.1 Prepare a measuring flask (7.3) of 11, then, put the following materials in the flask (7.3):

— water (9.1), 800 ml;

— kanamycin sulfate, 120 mg;

Eagle’s minimum essential medium, 19,06 g.

9.9.2 Dissolve them well, then, make up the whole amount to 1 000 ml by adding water (9.1).

amount to

9-9-3 St 19 l}lbc thc lll;ACd ou}ut;uu fl UlIll 9-9.2 b_)’ uo;us thC fl]ltCl (7.13) vV lth [} lJUl C D;LC Uf C 22 I,Ll .
9.10 0,01|mol/l1 phosphate buffered saline (PBS (-)).

9.10.1 Pré¢pare a measuring flask (7.3) of 11, then, put the following materials in the/flask (7.3):
— water [9.1), 800 ml;

— sodium chloride, 8 g;

— potassjium chloride, 0,2 g;

— disodiyym hydrogen phosphate 12 H,0, 2,9 g;

— potassium dihydrogen phosphate, 0,2 g.

9.10.2 Digsolve the materials of 9.10.1 and mix well and.add water (9.1) by making up the whole
1 000 ml ahd dissolve well.

9.10.3 Then, transfer the mix solution of 9.10.2-into a culture container (7.27), then sterili

solution by
9.11 Tryy

9.11.1 Prq

0,01 m

Trypsi
9.11.2 Dis

9.11.3 Th

using an autoclave (7.1) at a tempefature of 121 °C for 15 min.
sin derived from beef pancreas and (PBS (-)) mix solution.

pare a beaker (7.29), ther, put the following materials in the beaker:
ol/1 phosphate bufféred saline (PBS (-)) (9.10), 100 ml;

n derived frombeef pancreas, 1,0 g.

solve theumaterials of 9.11.1 and mix well by using a mixer (7.31) for 2 h.

ve the mix

|

b1, sterilize the mix solution 9.11.2 by using the filter (7.13) with a pore size of 0,22 un.

The divided mix solution in tubes that are not used immediately are preserved in the freezer (7.11) at a
temperature of lower than —80 °C until usage for testing.

9.11.4 Prepare a test tube (7.28) and put the following solutions in the test tube (7.28):

— Trypsi

0,01 mol/1 phosphate buffered saline PBS (-) (9.10), 9 m];

n derived from beef pancreas and PBS (-) mix solution of 9.11.3, 1 ml.

9.11.5 Dissolve the solutions of 9.11.4 and mix them well.
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9.11.6 Divide the mix solution of 9.11.5 in test tubes (7.28) and preserve in the freezer (7.11) at a
temperature of lower than -20 °C until usage for testing.

9.11.7 Just before using, put the mix solution in test tube of 9.11.6 in the water bath (7.9) at a temperature
of 37 °C and keep the mix solution in the tube until defrosting.

9.12 Trypsin and ethylenediaminetetraacetic acid (EDTA) solution.

9.12.1 Prepare a measuring flask (7.3) of 1], then, put the following materials in the measuring flask (7.3):

0,01 m

ol/1 phosphate buffered saline PBS () (9.10), 800 ml;

trypsi

kanam
strept
amphg

ethyle

9.12.2 Dis
(9.10) into

9.12.3 Th

9.12.4 Diy
temperatu

9.12.5 Bef

Trypsin EII
may be use

9.13 Diet

9.13.1 Prq

water

— diethy|

9.13.2 Dig
1000 ml.

N, 2,0 &;

ycin sulfate, 0,1 g;
bmycin sulfate, 0,1 g;
tericin B, 2 mg;

hediaminetetraacetic acid (EDTA), 0,014 mol.

solve the materials of 9.12.1 and mix well. Add 0,01 mol/lphesphate buffered salin
the mix solution of 9.12.1 and make up the total amount ta1y000 ml.

bn, sterilize the mix solution of 9.12.2 by using the filtéx*(7.13) with a pore size of 0,22

ide the mix solution of 9.12.3 in test tubes*(7.28) and preserve in the freezer
e lower than -20 °C until use for testing.

ore use, place the test tube of 9.12.4 insd.water bath (7.9) at 37 °C until fully defrosted.

TA solution is available in the markét. The products with the different components f
d after proper validation.

hylaminoethyl (DEAE)-dextran solution.

pare a measuring flask (7.3) of 11, then, put the following materials in the measuring f
(9.1), 1 000 mk
aminoethyl(DEAE)-dextran, 20 g.

solye the materials of 9.13.1 and mix well. Add water (9.1) and make up the total

e (PBS ()

LLm.

(7.11) at a

rom 9.12.1,

lask (7.3):

amount to

9.13.3 Ste

rilize the mix solution of 9.13.2 by using the filter (7.13) with a pore size of 0,22 um.
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9.14 Agar medium preparation.

9.14.1 Influenza virus and feline calicivirus

9.14.1.1 L

iquid A.

9.14.1.1.1 Prepare a sterilized culture container (7.27) of 11, then, put the following materials in the culture

container:

— double concentration of maintenance medium (9.9) 1 000 ml;

DEAE-

7,5 % 3

Dissolve th

9.14.1.1.2
pancreas a

9.14.1.1.3
keep it unt

9.14.1.2 L

9.14.1.2.1
container (

water

cell cu

Dissolve th

9.14.1.2.2
pressure o

9.14.1.2.3
until using

9.14.1.3 M

9.14.2 0tl]

In case of

dextran solution (9.13) 10 ml;

odium bicarbonate solution (9.3) 40 ml.

e materials of 9.14.1 and mix well.

Only for the plaque assay of the influenza virus test, add 3,0 ml of the trypsin derivec
Ind (PBS (-)) mix solution (9.11).

1 using.
iquid B.

Prepare a culture container (7.27) of 2 1, thenpput the following materials in t
7.27):

(9.1), 1 000 ml;
ture agar, 15 g.

e materials and mix well.

Sterilize the mix solution @f\9.14.1.2.1 by using autoclave (7.1) at a temperature of 1’
f 103 kPa for 15 min.

Put the mix solution-ef 9.14.1.2.2 in the water bath (7.9) at a temperature of 50 °C :

[ix liquid Asand liquid B at 50 : 50 (% volume fraction).

her viruses

| from beef

Put the mix solution of 9.14.1.1 and 9.14.1.2 in the water bath (Z9)at a temperature of 37 °C and

he culture

b1 °C and a

ind keep it

bARS-CoV-2, prepared the agar medium according to Annex B. In case of additional €

xamples of

viruses described in Annex F, select the appropriate agar medium for each virus.

9.15 Wash-out solution

9.15.1 General

The wash-out solution is used for the wash-out of the virus from the antiviral test specimens and control
test specimens and for suppression of anti-virus activity of the chemicals treated on the anti-virus textile

product an

d prepared as the following.

Other wash-out solution may be used after appropriate validation.

© IS0 2025 - All rights reserved
11


https://standardsiso.com/api/?name=2d4035609add3b3c2dbb3579a9849747

9.15.2 Inf

ISO 18184:2025(en)

luenza virus and feline calicivirus

9.15.2.1 Prepare a culture container (7.27) of 1 1, then, put the following materials in the culture
container (7.27):

water (9.1), 1 000 ml;
peptone made of casein, 17,0 g;
peptone made of soybean, 3,0 g;

sodium chloride, 5,0 g;

dipota
d-gluc
— lecithi
Mix above

Dissolve th

9.15.2.2 A
hydrochlor

9.15.2.3 S
pressure o

9.15.3 0Otl

In case of §
of viruses

9.16 Maiy

9.16.1 Prq
container (

mainte

trypsil

9.16.2 Dis

Nonionic surfactant (Tween 80), 7,0 g.

3 ) PR | L. Lot Lo I
S1IUIIT ll)’ ulr uscu lJllUDlJllaL\:, L4,;J 5,
bse, 2,5 g;

h, 1,0 g.

materials together and dissolve well, then, add:

e materials all together and mix well.

djust pH of the mix solution from 9.15.2.1 to pH 7,0 £ 0,2hy.the sodium hydroxide soll
ic acid solution in the water bath (7.9) at a temperature.of 25 °C.

terilize the mix solution from 9.15.2.2 by using.autoclave (7.1) at a temperature of 13
[ 103 kPa for 15 min.

ner viruses

ARS-CoV-2, prepared the wash-out solution according to Annex B. In case of additiond
lescribed in Annex F, select the appropriate wash-out solution for each virus and the h

jtenance medium with trypsin.

pare a sterilized culture container (7.27) of 1 1, then, put the following materials in
7.27):

nance mediung, (9.8), 1 000 ml;

1 from beefipancreas and (PBS (-)) mix solution (9.11), 1,5 ml.

solye\the materials of 9.16.1 and mix well.

tion or the

b1 °C and a

1 examples
pst cell.

the culture

9.17

Control fabric, or 100 % cotton woven fabric as specified in ISO 105-F02.

10 Preparation

10.1 Restoration of host cell from cryopreservation

10.1.1 Putthe cryopreserved host cell in the water bath (7.9) at a temperature of 37 °C and keep it for rapid

defrosting.

10.1.2 Prepare a new flask (7.23) for cell culture with a vent cap lid and put 20 ml of growth medium (9.7)
in the flask.
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10.1.3 Put whole ampule of the defrosted host cell of 10.1.1 in the flask.

10.1.4 Put the flask of 10.1.3 in the CO, incubator (7.24) at a temperature of 37 °C and keep it for (24 £ 2) h
to culture the host cell.

10.1.5 Then, observe the flask of 10.1.4 by a microscope (7.16) if the cells are attached on the bottom of

the flask.

If the growth is confirmed, then, go to next step of 10.1.6. If not, continue to culture the host cell in the

incubator.

10.1.6 Drain the remaining growth medium from the flask of 10.1.5.

10.1.7 Ad
10.1.8 Puf

10.19 Ob
confluent g
until the st

10.1.10Th
10.2 Subg¢

10.2.1 Ob
bottom of {

10.2.2 Ad
cells on thd

Repeat 3 tj

10.2.3 Ad
surface. Aff

10.2.4 Puf

keep warn.

10.2.5 Ob
side of the

] 20 ml of the new growth medium (9.7) to the flask of 10.1.6.
the flask of 10.1.7 in the CO, incubator (7.24) at a temperature of 37 °C for (48 * 2) h.

serve the flask of 10.1.8 using a microscope (7.16) and confirm if-the cells are cul
rowth on the bottom of the flask. If the growth of cells is not enough; continue the st¢
[fficient growth is confirmed.

bn, proceed to the serial subcultivation by taking the following steps of 10.2
culture of host cell

berve the flask of 10.1.8 by using a microscope (7.16). If the confluent growth of host
he flask is confirmed, then, drain an extra growth medium of the flask.

1 5 ml of 0,01 mol/l phosphate buffered:saline (PBS (-)) (9.10) and wash the surface of]
bottom of the flask by the solution,then drain the extra (PBS (-)).

mes of this washing procedure,

1 1 ml of trypsin EDTA solution (9.12) in the flask of 10.2.2 and spread the solution ove
ter this, remove the excess trypsin EDTA solution from the flask.

the flask of 102-3'in the CO, incubator (7.24) at a temperature of 37 °C for 10 min

serve visually the flask of 10.2.4 if the grown cells are starting to come off, if confirm
flaskand disperse the cells.

tured as a
bp of 10.1.8

cell on the

the grown

- the whole

+ 1 min to

ed, tap the

10.2.6 Ad

H 5“m] of the n'rnuri'h medium rQ 7) inthe flask of 10 2 5 and r]lcnnrcn the cells ]’\v n

pipetting by

using pipette (7.5) the medlum to make it mlld Mix well so as to avoid the damage to the cells

10.2.7 Prepare a new flask (7.23) for cell culture and add 20 ml of the growth medium (9.7).

10.2.8 Add 1 ml of the cell suspension of 10.2.6 by using the pipette (7.5) to the flask of 10.2.7.

The amount of the cell suspension of 10.2.6 added in 10.2.8 may be changed as needed.

© IS0 2025 - All rights reserved
13


https://standardsiso.com/api/?name=2d4035609add3b3c2dbb3579a9849747

ISO 18184:2025(en)

10.2.9 Close the cap of the flask of 10.2.8 and put the flask in the CO, incubator (7.24) at a temperature of

37°Cfor5

days to culture.

The culture period may be changed as needed.

10.2.10

10.3 Cell

When the subculture of host cell is repeated, repeat the steps from 10.2.1 to 10.2.9.

culture for the infectious virus titre assay

The cell culture in 6 wells plate (7.22) or 96 wells microplate (7.21) is required for the test of the plaque
assay and TCIDs, method.

10.3.1 Pu

20 ml of growth medium (9.7) in the culture medium container (/.27) and add

1ml of the

subcultured cell suspension of 10.2.6. The amount of subcultured cell suspension of 10.2.6 nmiay’be changed
as needed.

10.3.2 Put 3 ml of the cell suspension of 10.3.1 in each hole of the 6 wells plastic plate(7.22) for|the plaque
assay test.|And put 0,1 ml of the cell suspension of 10.3.1 in each well of the 96 wells microplate (7.21) for
TCID5, method.

10.3.3 Place the 6 wells plate (7.22) or the 96 wells microplate (7.21)-in the CO, incubator |(7.24) at a
temperatufe of 37 °C and keep it for several days to culture.

The culturg period of 3 days to 5 days is usual and may be changed as needed.

10.3.4 Obgerve the condition of the cells by the inversed microscopy if the multiplied cells are ¢listributed
uniformly and confluent.

10.4 Preparation for test virus

10.4.1 Ge|

The viruse

10.4.2 Inf

neral

5 are cryopreserved in the freezer, so the process to defrost and to grow them for test i

luenza virus

10.4.2.1 Place the cryopreserved base virus in the water bath (7.9) at a temperature of 37 °C and

rapid defrd
10.4.2.2 D)

10.4.2.3 A
cellsand d

sting.

rain the growth medium from the flask of 10.2.9 with the cultured cells in the monola

Fain the maintenance medium. Repeat the washing procedure 2 times.

s required.

keep it for

yer.

dd 5 inl'of the maintenance medium (9.8) in the flask of 10.4.2.2. Wash the surface of the cultured

10.4.2.4 P

repare a new test tube (7.28).

10.4.2.5 Put the defrosted base influenza virus of 10.4.2.1 in the test tube of 10.4.2.4, dilute with the
maintenance medium (9.8) and adjust the concentration of virus to 103 PFU/ml to 104 PFU/ml or TCIDg,/ml.

10.4.2.6 Inoculate 1 ml of the adjusted base influenza virus suspension of 10.4.2.5 on the surface of cell in
the flask of 10.4.2.3 and spread to the whole surface.

10.4.2.7 Place the flask of 10.4.2.6 in the CO, incubator (7.24) at a temperature of 34 °C and keep it for 1 h to
adsorb the virus to the cells.
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ut 20 ml of the maintenance medium with trypsin (9.16) in the flask of 10.4.2.7.

10.4.2.9 Place the flask of 10.4.2.8 in the CO, incubator (7.24) at a temperature of 34 °C for 1 day to 3 days to
multiply the influenza virus.

10.4.2.10 Observe the cytopathic effect by an inverted microscope (7.16) and judge the multiplication
of influenza virus. If the multiplication of influenza virus is confirmed, proceed to 10.4.2.11.

104.2.11 Put the multiplied virus suspension in the centrifugal tube (7.26).

10.4.2.12 Centrifuge the multiplied virus suspension of 10.4.2.11 by using a centrifuge (7.18) at a
temperatupe-ef42Cand+006—>gfort5min-

10.4.2.13 Take the supernatant suspension from the centrifugal tube after the centrifugption. This
is to be the influenza virus suspension. Divide the suspension into test tubes (7.28) appropriately and
cryopreserve at —80 °C in the freezer (7.11) or =196 °C in the liquid nitrogen bath (7.12).

10.4.2.14 Check the concentration of the virus if it is more than 107 PFU or, TCIDs,/ml by glaque titre
assay or TCIDg, method. If the concentration of virus suspension is less tharfhx 107 PFU/ml or [TCID5,/ml,
prepare it from 10.4.2.1.

10.4.2.15 Just before use, put the cryopreserved virus suspensigon)of 10.4.2.13 in the water Hath (7.9) at
a temperature of 37 °C and keep it for rapid defrosting.

10.4.2.16 This is to be the virus suspension used for thé€’test. If not used immediately, preserve in the
refrigeratdr (7.14) at a temperature of 4 °C.

If needed, jlust before use, the virus suspension for the'test of 10.4.2.16 can be preceded with 10-fpld dilution
using watdr (9.1) as diluent. The concentration of-the virus suspension for the test after 10-fqld dilution
should be 4djusted to a titre of 1 x 107 PFU or TGIDs,/ml to 5 x 107 PFU or TCIDg,/ml.

10.4.3 Feline calicivirus

10.4.3.1 Place the cryopreserved bdse virus in the water bath (7.9) at a temperature of 37 °C and keep it for
rapid defrqgsting.

10.4.3.2 [rain the growthmedium from the flask of 10.2.9 with the cultured cells in the monolayer.
10.4.3.3 Add 5 ml of thé maintenance medium (9.8) in the flask of 10.4.3.2. Wash the surface of the cultured
cells and dfain the fmaintenance medium. Repeat the washing procedure 2 times.

10.4.3.4 Prepare a new test tube (7.28).

10.4.3.5 Put the defrosted base viruses in the test tube of 10.4.3.4, dilute by the maintenance medium (9.8)

and adjust

the concentration of virus to 105 PFU/ml to 106 PFU/ml or TCIDg,/ml.

The concentration of virus suspension may be changed as needed.

10.4.3.6 Inoculate 1 ml of the adjusted base viruses of 10.4.3.5 on the surface of the cultured cells in the
flask of 10.4.3.3 and spread to the whole surface.

10.4.3.7 Place the flask of 10.4.3.6 in the CO, incubator (7.24) at a temperature of 37 °C and keep it for 1 h to

absorb the

virus into the cells.
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10.4.3.8 Add 20 ml of the maintenance medium (9.8) in the flask of 10.4.3.7.

The amount of the maintenance medium (9.8) may be changed as needed.

10.4.3.9 Place the flask of 10.4.3.8 in the CO, incubator (7.24) at a temperature of 37 °C and keep it for 1 day
to 3 days to multiply the viruses.

10.4.3.10 Observe the cytopathic effect by an inverted microscope (7.16) and judge the multiplication
of the feline calicivirus. If the multiplication of the virus is confirmed, proceed to 10.4.3.11.

10.4.3.11 Put the multiplied virus suspension in the centrifugal tube.

10.4.3.12 Centrifuge the multiplied virus suspension of 10.4.3.11 by using the centrifuge((7.18) at a
temperatufe of 4 °C and 1 000 xg for 15 min.

10.4.3.13 Take the supernatant fluid from the centrifugal tube after the centrifugation. This is to be
the virus spispension. Divide the suspension into test tubes (7.28) appropriately and-cryopreserve at -80 °C
in the freezer (7.11) or =196 °C in the liquid nitrogen bath (7.12).

10.4.3.14 Check the concentration of the virus if it is more than 10%PFU or TCIDs,/m| for feline
calicivirus|by the plaque assay or TCIDs, method. If the concentration of virus suspension is less than 1 x107
PFU /ml or) TCIDg,/ml, prepare it from 10.4.3.1.

10.4.3.15 Just before use, put the cryopreserved virus suspension of 10.4.3.13 in the water hath (7.9) at
a temperatjure of 37 °C and keep it for rapid defrosting.

10.4.3.16 This is to be the virus suspension used for the test. If not used immediately, preserve in the
refrigeratdr at a temperature of 4 °C.

If needed, jlust before use, the virus suspension forrthe test of 10.4.3.16 can be preceded with 10-fpld dilution
using watdr (9.1) as diluent. The concentratien of the virus suspension for the test after 10-fqld dilution
should be gdjusted to a titre of 1 x 107 PFU©1TCIDs,/ml to 5 x 107 PFU or TCIDg,/ml.

10.4.4 Other viruses

In case of SARS-CoV-2, prepare the test virus suspension according to Annex B. In case of additiongl examples
of viruses flescribed in AnnexF-prepare the test virus suspension in accordance with the apprgpriate way
that produfes high titres ofinfectious viruses.

10.4.5 Infectivity titr& of the test viruses

10.4.5.1 Rrepagation for series of the dilution for the virus suspension

10.4.5.1.1 'Pet18-ml-efthe maintenance-medivm{9-8-which-is keptin-the refrigerater{Z143at 4 °Cin a

new test tube (7.28).

10.4.5.1.2 Add 0,2 ml of the virus suspension for the test of 10.4.2.16 and 10.4.3.16 in the test tubes of

104.5.1.1a

NOTE

nd agitate the test tubes well by a mixer (7.10).

The dilution of 1/10 (10-1) is prepared.

10.4.5.1.3 Put 1,8 ml of the maintenance medium (9.8) which is kept in the refrigerator (7.14) at 4 °C in a

new test tu

be (7.28).

10.4.5.1.4 Add 0,2 ml of the suspension of 10.4.5.1.2 to the test tubes of 10.4.5.1.3 and agitate them well.
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The dilution of 1/100 (10~2) is prepared.

Repeat this procedure to prepare the series of the dilution for the virus suspension.

In case of TCIDs, method, the series of the dilution for the virus suspension is required to prepare for the
observation from the infectious wells for all of 8 wells to 0 wells.

In case of the infective virus titre of 107 TCIDsy/ml for the test, the series of the dilution for the virus
suspension can be required to prepare by 107,

10.4.5.2 Determination of the infectious titre

10.4.5.2.1

Determine

10.4.5.2.2

Determine

10.5 Preparation of test specimens

10.5.1 Co

The untred
Before test
(the washi
any other ¢

10.5.2 Pr

10.5.2.1 Q
20 mm ap
and then c
easily, or it

10.5.2.2 QO
antiviral ty

NOTE ]
effect of tes
immediatelj
used for the

Plaqueassay

the infectivity titre according to Annex C.

TCID;, method

TCIDg( according to Annex D.

ntrol fabric

ted test sample fabric or the 100% cotton woven fabric specified in ISO 105-F02 sh3

g cycle consist of washing for 10 min at 60 °C witheut detergent, fluorescent bleachin
hemicals and 2 time-rinsing for 5 min).

pparation of test specimens

btain test specimens with mass 0f(0,40 g + 0,05 g and cut them with approximately|
ece and make up the mass with(the several pieces. In case of yarns, prepare the yarn
ut approximately 20 mm with the same mass of 0,40 g + 0,05 g. If test specimens t

btain 9 control testSpecimens from the control fabric and 6 antiviral test specimen
eated sample.

'hree (3) control test specimens and three (3) antiviral test specimens are used for the contr
E specimen without virus. Three (3) control test specimens are used for the infectivity titre m|
i after ingculation of virus. The remaining 3 control test specimens and 3 antiviral test sp
main test 6f this document.

10.5.3 St¢rilization of control test specimens and antiviral test specimens

contains wadding or down;place a glass rod (7.30) onto the test specimens in the virall.

111 be used.

ing, wash in the washing machine the 100 % cotton.woven fabric using tap water for 10 cycles

y agent and

20 mm by
5 in bundle
bnd to curl

s from the

] test of the
easurement
Ecimens are

10.5.3.1 Put control test specimens and antiviral test specimens in the vial containers one by one and place
all vial containers in a metal wire basket and cover them by aluminium foil. Put caps of vial containers in the
basket with wrapping of aluminium foil separately from containers.

10.5.3.2 Place the basket of 10.5.3.1 in the autoclave (7.1) at 121 °C and 103 kPa to sterilize for 15 min.
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10.5.3.3 After sterilization, remove the foil and take out all vial containers with the control test specimens
and antiviral test specimens and place them in a safety cabinet (7.16) and keep for 60 min for cooling down,
then after checking of no dew condensation in the vial containers, close all vial containers by the caps.

If the high-pressure steam sterilization is not recommended because of the property of the antiviral agents

or the characteristic of textile products, the other appropriate sterilization method may be chosen.

10.6 Control test

10.6.1 General

The purpose of the control test is to confirm the efficiency for suppression of agent activity of test specimen.

The efficiemcy forsuppressiomrof agemntactivity of testspecimrenr mrearmns oty totoxicity amd o reduction of
cell sensitiyity to virus and inactivation of antiviral activity.

10.6.2 Verification of cytotoxicity by cell sensitivity to virus and the inactivation offantivirall activity
10.6.2.1 Put 3 control test specimens and 3 antiviral test specimens sterilized in 10.5.3 |n the vial
containers| and add 20 ml of the wash-out solution (9.15), in all containers. Them;close the contaipers by the
caps and agitate them by a mixer (7.10) for 5 s and 5 times.

10.6.2.2 Tpke 5 ml of washing out solution from a vial container to a néw tube for all vial containers.
10.6.2.3 Add 50 pl of virus suspension prepared to be a concentration of (4 to 6) x 104 PFU/ml or{TCIDg,/ml
into the tubes.

10.6.2.4 Keep them at 25 °C in the incubator (7.25) for 30 min.

10.6.2.5 Determine infective titre according to Annéex C or Annex D.

In case of [TCIDs, method, the washout solutjon-of 10.6.2.1 shall be used for preparation of sgries of the
dilution.

10.6.2.6 A condition for verification forithis test:

lg (PFU/mllor TCIDs,/ml of controltest specimen) - lg (PFU/ml or TCIDs,/ml of antiviral test specimen) < 0,5
If the abovie value is over 0,5, Wash-out solution should be carefully modified or changed or thelamount of
wash-out splution should be¢arefully increased.

[f wash-ouf solution ismiedified, changed or the amount of wash-out solution is increased, the samg condition
on wash-ouit solution shall be applied at 11.4 and 11.5.

11 Test procedure

11.1 Preparation of control test specimens and antiviral test specimens
All control test specimens and antiviral test specimens are prepared in the vial containers with caps in 10.5.

The preparation of control test specimens and antiviral test specimens in sterile Petri dishes is permitted
provided that the moisture is ensured (by placing a cover on each Petri dish) when the Petri dishes are
placed in the incubator (7.25) under the testing conditions as described in 11.2 and 11.3. Then, aseptically
transfer the control test specimens and antiviral test specimens in sterile vials before proceeding to 11.4
and 11.5.
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11.2 Deposit of virus to the control test specimens and antiviral test specimens

Deposit exactly 0,2 ml of the virus suspension prepared in 10.4 onto the control test specimens and antiviral
test specimens at several points of the control test specimens and antiviral test specimens in the vial

containers

by micropipette (7.8) for all. Then put the caps on all vial containers and close them.

11.3 Contacting time

Place the vials of 11.2 in the incubator (7.25) and keep for 2 h as a standard time at a temperature of 25 °C.

The contacting time can be varied and may be determined by the concerned party, but not longer than 24 h.

antofx

11.4 Wash

Immediate
in the vial
5 times for

NOTE ]

11.5 Was|

After cont
containers
control tes

NOTE ]
control test
concentrati
virus suspe

12 Preparation of the series of the dilution for the virus suspension

12.1 Put]
tubes (7.28

12.2 Add
test tubes Y

NOTE 'l
1x 105 x 10

12.3 Put ]
tubes (7.29

aruncimmodiataly afioar donaocit
TOTOT VIT OO T OO TCTy artCT GTPpPUSTtT

ly after deposit of virus on 3 control test specimens in 11.2, add 20 ml of wash-out.sely
containers. Then, close the containers by the caps, and agitate them by mixer (710)
washing out the virus from the control test specimens.

'his virus suspension will be the base wash-out virus suspension of the control test specimen.

h-out of virus after contacting time

icting for 2 h in 11.3, add 20 ml of wash-out solution (9.15).n the vial containers, the
by caps, and agitate them by mixer (7.10) for 5 s and 5<&imes to wash out the viru
L specimens and antiviral test specimens.

'hese virus suspensions are base wash-out virus suspénsions of the antiviral test specim
specimens after contacting. If the virus concentratipfiof inoculation is 107 (PFU/ml or TCI
bn of the virus becomes 1 x 10> (PFU/ml or TCID;,/mB)(because wash-out virus suspension coy
hsion and 20 ml of wash-out solution (9.15), then.§32/20,2 ~ 0,01 =1 x 10-2and 107 x 1 x 1072 5

,8 ml of the maintenance medium/(9.8) which is kept in the refrigerator (7.14) at 4 °C

).

D,2 ml of the wash-out wirus suspension of 11.4 and 11.5 in the test tubes of 12.1 and
vell by a mixer (7.10).

'he dilution of 1/40 (10-1) is prepared. The concentration of the virus suspension for this
1 =1 x 10* PEYfml or TCIDg,/ml.

,8 ml of\the maintenance medium (9.8) which is kept in the refrigerator (7.14) at 4 °C
). Thentput and keep it in the ice bath or refrigerator at temperature of 4 °C.

tion (9.15)
for 5 s and

n close the
s from the

bns and the
Dso/ml), the
tains 0,2 ml
1 x 105).

n new test

agitate the

dilution is

n new test

12.4 Add

NOTE
1x10%x10

£42 23 £ 21 4 dedea ] £1
I' 14.4 LU LIIT LCSLU LUDTS Ul

alls} 1 o £4] 3 : 2.7 | ot a- 4] 1]
U, < HIT UL LT VITUS SUSPTIISIUITU 14.0 dIIU dgItdiT LTI VWTIL.

-1=1 x 103 PFU/ml or TCIDg,/ml.

12.5 Repeat this procedure to prepare the series of the dilution for the virus suspension.

The dilution of 1/100 (10-2) is prepared. The concentration of the virus suspension for this dilution is

In case of TCIDs, method, the series of the dilution for the virus suspension is required to prepare for
observation from the dilution point in which all of 8 wells are infected to the dilution point in which all of
8 wells are not infected. In case that all of 8 wells are not infected at base wash-out virus suspension, the
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infectivity titre should be calculated assuming that all of 8 wells are infected in the previous dilution series,
and give the result an inequality sign.

NOTE In case of the infective virus titre of 107 TCIDs,/ml, the virus suspension of 0,2 ml is diluted by the wash-
out virus suspension of 20 ml. Then the base wash-out virus suspension becomes 1 x 10> TCIDg,/ml.

13 Determination of the infectious titre

13.1 Plaque assay

Determine the infectivity titre by plaque assay according to Annex C.

13.2 TCIp;, method

Determine|TCIDs, according to Annex D.

13.3 Testing method using specific pathogen free (SPF) embryonated hen's eggs

The examplle of testing method using specific pathogen free embryonated hen’seggs is described [n Annex G.

14 Calcullation of infectivity titre

14.1 Plaque assay
Calculate the infective titre using Formula (1):
P=ZxR 1

where

P is|the infective titre (PFU/0,1 ml);
Z  is|the arithmetic average of plagues of 2 wells (number of plaques per 0,1 ml);
R isjthe dilution factor.
Calculate the infectivity titre (PEU/ml), W, using Formula (2):
W=Px%10 (2)

Then, the ipfectivitytitre of the virus is calculated using Formula (3):
V,=WpC 3)

where

V, isthe infectivity titre (PFU/vial);

C isthe wash-out virus suspension amount (ml).
14.2 TCID;, method

14.2.1 General

Other determination methods of TCIDg, are permitted. The use of another determination method shall be
reported.
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14.2.2 Behrens and Karber method

In case of a logarithm dilution series as shown in Formula (4).

Y=Xx104
a=Yp-0,5
where

Y is the infective titre (TCID;,/0,1 ml);

X islthe dilution rate of the base virus suspension;
P isfthe ratio of the cytopathic effect at the respective dilution of the virus suspension;

Yp islthe sum of values of p.
Then, infeqtivity titre: A (TCIDs,/ml) is as shown in Formula (5):
A=Y x|10

The infectiyity titre (TCIDg,/vial) is calculated using Formula (6):
V=Ax|C

where
V  islthe infective titre (TCID;,/vial);

C is[the amount of wash-out virus suspension (ml).

14.2.3 Expample of calculation

See Figurel4.
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Figure.4'— Example of TCID;, method
=1,
8+7/8+4/8+1/8+0/8=2,5

,5-0,5=20
0=10x 102

A:YX

V:AX

10=1,0 x 103

C=Ax20=1,0x103x20=2,0x 104
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result

14.3.1 Verification of this test

Verify the test according to following validation criteria of this test.

a) The virus infective titre of inoculated concentration shall have the following conditions for the test:

— influenza virus suspension > 107 PFU/ml or TCID;,/ml

— fel

ine calicivirus suspension > 107 PFU/ml or TCIDg,/ml

b) Confirmed the efficiency for suppression of agent activity of test specimen in 10.6.

hite the logarithm reduction value of infective titre of control test specimen usingprmula (7)
is rounded to one decimal place. It shall be 2 or less

Va/Vb) = 1g(Va) - 1g(Vb) 7)

is the reduction value;

is the common logarithm average of 3 infectivity titre value immediate after inoculation of the
control test specimen;

is the common logarithm average of 3 infectivity.titre value after 2 h contacting with the con-
trol test specimen.

|culation of antiviral activity value

logarithm reduction value of infective titre of control test specimen, M of the Formul4 (7) is less
[ <1,0), calculate the antiviral activity, value by Formula (8), and round to one decimal place.

(Va/ Vo) =1g(Vl) - 1g(Vo) (8

logarithm reduction valueof infective titre of control test specimen, M of Formula (7) fis between
including 1, 0 and 2,0 (1,0 < M < 2,0), calculate the antiviral activity value by Formuyla (9), and
e decimal place.

(Vi,/Ve) = 1g(Vy,) dgVo) 9

is’the antiviral activity value;

¢) Calcul
which
M=lg
where
M
lg(Va)
lg(Vb)
14.3.2 Ca
In case the
than 1,0 (M
M, =1g
In case the
1,0 and 2,(
round to o}
M,=Ilg
where
MV
g (V)
1g (V)
lg (V)

is the common logarithm average of 3 infectivity titre value immediate after indculation of

the control test specimen;

is the common logarithm average of 3 infectivity titre value after 2 h contacting with the
control test specimen;

Is the common logarithm average of 3 infectivity titre value after 2 h contacting with the
antiviral test specimen.

15 Example of test results

The interlaboratory test has been executed and the test results are shown in Annex [, Annex ] and Annex K.
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16 Judgement of antiviral efficacy

The obtained value may be judged as the level of antiviral efficacy as shown in Annex H.

17 Test report
The test report shall contain the following information:
a) areference to this document, i.e. ISO 18184:2025;

b) the identification of sample;

c) the details of virus strain and host cell;

d) the mdthod to determine the infectious titre;
e) testrepult;

f) any deyviation from the specified procedures;

g) date of the test.
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Annex A
(informative)

Virus strains and host cells

Examples of virus strains and the host cells used in this document is shown in Table A.1.

Table A.1 — Examples of viruses, host cells and media used for this document

Virus kind Influenza virus Feline calicivirus
Viryis strain Influenza A virus(H3N2): A/Hong  |Feline calicivirus; Strain: F-9 ATCC VR*78
Kong/8/68: TC adapted ATCC VR-
1679

Influenza A virus (HIN1): A/
PR/8/34: TC adapted ATCC VR-1469,

Hogt cell? MDCK cell CRFK cell
(Dog kidney cell origin) (Cat kidney cell origin)
ATCC CCL-34 ATCC CCL-94

Growth mediumb [EMEM (9.7) RPMI 16407(97)

a  |0ther host cells can be used after appropriate validation regarding its sensitivity against each viruses.

Other media can be used after appropriate validation for the gtowth of cells.
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Annex B
(normative)

Test method for SARS-CoV-2

eral

d specifies the testing method for antiviral activity assay of the textile products by

sing SARS-

CoV-2. The
strain to b
example of
Real-time ]

host cell and media for SARS-CoV-2 used in this document is shown in Table B.1. Thé-§
e used in this document can be identified by Real-time RT-PCR as SARS-CoV-2 if ned
primers and probes for Real time RT-PCR detection, see “2019-Novel Coronayirus (2
RT-PCR Panel Primers and Probes” (Effective: 24 Jan 2020) as shown in Table B:2.

Table B.1 — The host cell and media for SARS-CoV-2 used for this.document

[ARS-CoV-2
ded. As an
019-nCoV)

Virus kind Severe respiratory syndrome coronavirus-2 (SARS-CoV-2) 2

Virys strain

Virus strain identified by Real-time RT-PCR as SARS-CoV-2

Hog

t cell VeroE6/TMPRSS2 (African green monkey Kidney cell origin)

Gro

wth medium DMEM (B.2.5)

a

SARS-CoV-2 strains are routinely used for this method in Japan.

LoV-2

Table B.2 — Example of primers and probes for Real-time RT-PCR detection of SARS-(
Name Base sequence (5’ to 3’)
pri 2019-nCoV_N1-F GACCCCAAAATCAGCGAAAT
rimer
2019-nCoV_N1-R TCTGGTTACTGCCAGTTGAATCTG
Priobe 2019-nCoV-N1I-P ACCCCGCATTACGTTTGGTGGACC
pri 2019-nCeV_N2-F TTACAAACATTGGCCGCAAA
nmer
2019-n€oV_N2-R GCGCGACATTCCGAAGAA
Prjobe 2019-nCoV_N2-P ACAATTTGCCCCCAGCGCTTCAG
B.2 Preparation of reagent and medium

B.2.1 Gr

B.2.1.1 P
Dulbeq

pwth meditim

repare-a measuring flask (7.3) of 11, and put the following materials into the flask (7.3]):

co.s Modified Eagle Medium (DMEM) (low glucose) (B.2.5) 1 000 ml;

G418 Sulfate Solution (B.2.6) 10,5 ml.

B.2.1.2 Dissolve the materials of B.2.1.1 and mix well.

B.2.1.3 Add 52,5 ml of Inactivated fetal bovine serum (9.6) into the mix solution of B.2.1.2.

B.2.2 Maintenance medium

B.2.2.1 P

repare a measuring flask (7.3) of 11, then, put the following materials in the flask:

— water (9.1), 800 ml;
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Eagle’s minimum essential medium (EMEM), 9,53 g.

B.2.2.2 Dissolve the materials of B.2.2.1 well, then, make up the whole amount to 1 000 ml by adding

water (9.1)

B.2.2.3 Sterilize the mix solution from B.2.2.2 by using the filter (7.13) with a pore size of 0,22 um.

B.2.2.4 Add 15 ml of 7,5 % sodium bicarbonate solution (9.3) in the mix solution of B.2.2.3.

B.2.3 Agar medium preparation

B.2.3.1 Liquid#

B.2.3.1.1 |Prepare asterilized culture container (7.27) of 11, then, put the following materials in
container:

— Doublg concentration of maintenance medium (9.9) 1 000 ml;

— DEAE-dextran solution (9.13) 10 ml;

— 7,5 % sodium bicarbonate solution (9.3) 40 ml.

Dissolve th

B.2.3.1.2

(FBS) (9.6)

B.2.3.1.3
and keep it

B.2.3.2 L
See 9.14.2.

B.2.4 Wz

B.2.4.1 P
container (

Dulbeq

Inactiy

B.2.4.2 T

e materials and mix well.

Only for the plaque assay of the SARS-CoV-2 test, add 40 ml of the inactivated fetal bo

until using.

iquid B

ish-out solution

repare a sterilized cltilture container (7.27) of 11, and put the following materials into
7.27) and dissolye.the materials and mix well:

co’s Modified)Eagle Medium (DMEM) (low glucose) (B.2.5) 1 000 ml;
ated fetdl bovine serum (FBS) (9.6) 20,4 ml.

henjadd 50 ml of SCDLP medium 450 ml of the mix solution of B.2.4.1.

the culture

yine serum

Put the mix solution of B.2.3.1.1 and B.2.3.1.2%in the water bath (7.9) at a temperatufre of 37 °C

the culture

B.2.5 Dulbecco’s modified Eagle medium (DMEM) (low glucose)

The composition of DMEM is specified in Annex E and this is available in the market. When use of
commercial DMEM, check the composition and if there are lack of components comparing to Annex E, add
the components to use.

B.2.6 G4

18 Sulfate solution

Dissolve 5 g of G418 sulfate into 50 ml of water (9.1). Then, sterilize the mix solution by using the filter (7.13)
with a pore size of 0,22 pm.
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B.2.7 Maintenance medium with FBS

Prepare a sterilized culture container (7.27) of 11, and put the following materials into the culture container
(7.27) and dissolve the materials and mix well:

— Dulbecco’s modified Eagle medium (DMEM) (low glucose) (B.2.5) 1 000 ml;

— inactivated fetal bovine serum (FBS) (9.6) 20,4 ml.

B.3 Preparation

B.3.1 Restoration of host cell from cryopreservation

B.3.1.1 P
rapid defrg

B.3.1.2 P
(B.2.1)int

B.3.1.3 P

B.3.1.4 P
to culture {

B.3.1.5 T
the flask.

If the grow
B.3.1.6 D
B.3.1.7 A
B.3.1.8 P

B.3.19 O
confluent g
until the st

B.3.1.10 T|

B.3.2 Su

ut the cryopreserved host cell in the water bath (7.9) at a temperature of 37 °C/and
sting.

repare a new flask (7.23) for cell culture with a vent cap lid and put 20'ml of grow
he flask.

ut whole ampule of the defrosted host cell of B.3.1.1 in the flask,

ut the flask of B.3.1.3 in the CO, incubator (7.24) at a temperature of 37 °C and keep it fo
he host cell.

hen, observe the flask of B.3.1.4 by microscope (7.16] if the cells are attached on the

rain the remained growth medium in the flask of B.3.1.5.
dd 20 ml of the new growth medium (B.2.1) to the flask of B.3.1.6.
ut the flask of B.3.1.7 in the\€0, incubator (7.24) at a temperature of 37 °C for (48 * 2)

bserve the flask of-B.3.1.8 using a microscope (7.16) and confirm if the cells are cu
rowth on the bottom of the flask. If the growth of cells is not enough, continue the ste
[fficient growth-s-confirmed.

hen, proceed to the serial subcultivation by taking the following steps of B.3.2.

bculture of host cell

keep it for

th medium

r(24+2)h

bottom of

th is confirmed, then proceed to B.3.1.6. If not; continue to culture the host cell in the incubator.

tured as a
p of B.3.1.8

B.3.2.1 Observe the flask of B.3.1.8 by using a microscope (7.16). If the confluent growth of host cell on the
bottom of the flask is confirmed, then, drain an extra growth medium of the flask.

B.3.2.2 Add 5 ml of 0,01 mol/I phosphate buffered saline (PBS (-)) (9.10) and wash the surface of the grown
cells on the bottom of the flask by the solution, then drain the extra (PBS (-)).

Repeat 3 ti

mes of this washing procedure.

B.3.2.3 Add 1 ml of Trypsin EDTA solution (9.12) in the flask of B.3.2.2 and spread the solution over the
whole surface. After this, remove the excess Trypsin EDTA solution from the flask.
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B.3.2.4 Put the flask of B.3.2.3 in the CO, incubator (7.24) at a temperature of 37 °C for 10 min * 1 min to
keep warm.

B.3.2.5 Observe visually the flask of B.3.2.4 if the grown cells are starting to come off, if confirmed, tap the
side of the flask and disperse the cells.

B.3.2.6 Add 5 ml of the growth medium (B.2.1) in the flask of B.3.2.5 and disperse the cells by pipetting by

using pipette (7.5) the medium to make it mild. Mix well so as to avoid the damage to the cells.

B.3.2.7 P

B.3.2.8

repare a new flask (7.23) for cell culture and add 20 ml of the growth medium (B.2.1).

£D D 9D L £D D D
1T D.J. 4. |9) I'D.J.4.

The amour]

B.3.29 C
37 °Cfor 5

The cultur
B.3.2.10 V]

B.3.3 Ce

The cell cy
TCID5, me

B.3.3.1 P
subculturg
as needed.

B.3.3.2 P
plaque ass
(7.21) for i

B.3.3.3 P
keep it for

The cultur

B.3.3.4 O
uniformly

Jdd1 1l ofela 1] 3 3 £l 3 diao (7 O\ 4o ol o £ |
U 1L ITI1 UL LIIC LUIT DuDlJCllDlUll U y ualus CIIT lJllJCLLC k/.;}} LU LIICU TTIdOIN'U

t of the cell suspension of B.3.2.6 added in B.3.2.8 may be changed as needed.

lose the cap of the flask of B.3.2.8 and put the flask in the CO, incubator (7.24)at a tem
days to culture.

e period may be changed as needed.

Vhen the subculture of host cell is repeated, repeat the steps frent B.3.2.1 to B.3.2.9.

I culture for the infectious virus titre assay

[lture in 6 wells plate or 96 wells microplate is reéquired for the test of the plaque
thod.

ut 20 ml of growth medium (B.2.1) in the ¢tilture medium container (7.27) and add
d cell suspension of B.3.2.6. The amount of'subcultured cell suspension of B.3.2.6 may

ut 3 ml of the cell suspension ef'B:3.3.1 in each hole of the 6 wells plastic plate (7.
hy test. And put 0,1 ml of the cell suspension of B.3.3.1 in each well of the 96 wells
CID;5, method.

ceveral days to culture.

e period of 3 daysto 5 days is usual and may be changed as needed.

bserve the condition of the cells by the inversed microscopy if the multiplied cells are
hnd confluent.

berature of

assay and

1ml of the
be changed

P2) for the
microplate

lace the 6 wells plate-ar:the microplate in the CO, incubator (7.24) at a temperature of 37 °C and

Histributed

B.3.4 Pr

pparation of test virus

B.3.4.1 Place the cryopreserved base virus in the water bath (7.9) at a temperature of 37 °C and keep it for
rapid defrosting.

B.3.4.2 Drain the growth medium from the flask of B.3.2.9 with the cultured cells in the monolayer.

B.3.4.3 Add 5 ml of the maintenance medium (B.2.2) in the flask of B.3.4.2. Wash the surface of the cultured
cells and drain the maintenance medium. Repeat the washing procedure 2 times.

B.3.44 P

repare a new test tube (7.28).
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B.3.4.5 Putthe defrosted base SARS-CoV-2 of B.2.4.1 in the test tube of B.3.4.4 dilute with the maintenance
medium (B.2.2) and adjust the concentration of virus to 103 PFU/ml to 10* PFU/ml or TCID¢,/ml.

The concentration of virus suspension may be changed as needed.

B.3.4.6

flask of B.3.4.3 and spread to the whole surface.

Inoculate 1 ml of the adjusted base SARS-CoV-2 suspension of B.3.4.5 on the surface of cell in the

B.3.4.7 Place the flask of B.3.4.6 in the CO, incubator (7.24) at a temperature of 37 °C and keep it for 1,5 h
to adsorb the virus to the cells.

B.3.4.8 P

ut 20 ml of the maintenance medium (B.2.2) in the flask of B.3.4.7.

The amour]

B.3.49 P
multiply th

B.3.4.10 O
corona virt

B.3.4.11 P

B.3.4.12 C
of 4 °C and

B.3.4.13 T
the SARS-(
-80°Cint

B.3.4.14 C
the plaque
TCID5/ml

B.3.4.15 Juist before use, place thé gryopreserved virus suspension of B.3.4.14 in the water bat

temperatu

B.3.4.16 T
at a tempel

If needed,
diluent. Thi
titre of 1 x

t of the maintenance medium (B.2.2) may be changed as needed.

lace the flask of B.3.4.8 in the CO, incubator (7.24) at a temperature of 37 °Cfor 1 day 4
e SARS-CoV-2.

bserve the cytopathic effect by an inverted microscope (7.16) and judge the multiplica
is. If the multiplication of SARS-CoV-2 is confirmed, proceed to B.3:4211.

ut the multiplied virus suspension in the centrifugal tube (Z:26).

entrifuge the multiplied virus suspension of B.3.4.11 by:using a centrifuge (7.18) at a t¢
1 000 xg for 15 min.

hke the supernatant suspension from the centrifugal tube after the centrifugation. T
oV-2 suspension. Divide the suspension int@’test tubes (7.28) appropriately and cryoj
he freezer (7.11) or -196 °C in the liquid nitrogen bath (7.12).

heck the concentration of the viru§if it is more than 107 PFU or TCIDg,/ml for SAR
assay or TCIDg, method. If the Coricentration of virus suspension is less than 1 x 107
prepare it from B.3.4.1.

Fe of 37 °C and keep if for rapid defrosting.

his is the virus—suspension used for the test. If not used immediately, preserve in the r
rature of 4 °€,

ust befere' use, the virus suspension can be preceded with 10-fold dilution using wa
e congentration of the virus suspension for the test after 10-fold dilution should be ad
107°RFU or TCIDg,/ml to 5 x 107 PFU or TCID¢,/ml.

o 3 days to

tion of new

mperature

his is to be
hreserve at

S-CoV-2 by
PFU/ml or

h (79) at a

efrigerator

ter (9.1) as
justed to a

B.3.5 Infectivity titre of the test viruses

B.3.5.1 Preparation for series of the dilution for the virus suspension

B.3.5.1.1 Put 1,8 ml of the maintenance medium with FBS (B.2.7) which is kept in the refrigerator (7.14) at
4 °C in a new test tube (7.28).

B.3.5.1.2 Add 0,2 ml of the virus suspension for the test of B.3.4.16 in the test tubes of B.3.5.1.1 and agitate
the test tubes well by a mixer (7.10).

NOTE

The dilution of 1/10 (10-1) is prepared.
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B.3.5.1.3 Put 1,8 ml of the maintenance medium with FBS (B.2.7) which is kept in the refrigerator (7.14) at
4 °Cin a new test tube (7.28).

B.3.5.1.4 Add 0,2 ml of the suspension of B.3.5.1.2 to the test tubes of B.3.5.1.3 and agitate them well.

NOTE

B.3.5.1.5

The dilution of 1/100 (10-2) is prepared.

Repeat this procedure to prepare the series of the dilution for the virus suspension.

In case of TCIDs, method, the series of the dilution for the virus suspension is required to prepare for the
observation from the infectious wells for all of 8 wells to 0 wells.

In case of

the infective virus titre of 107 T(‘II')SUI/mI for the test the series of the dilution fo

- the virus

suspensior
B.3.5.2 O
B.3.5.2.1

B.3.5.2.1.1
prepared i

B.3.5.2.1.2
the mediuf

B.3.5.2.1.3
test in the
1/10 dilutd
medium w

B.3.5.2.1.4
and keep if
cells absor

B.3.5.2.1.5

can be required to prepare by 107,
etermination of the infectious titre
Plaque assay— Test procedure

Using a microscope (7.16), observe the confluency of the cell cultures prepared in 6
n B.2.3. If the cells are confluent, drain the growth medium fromithe plate.

Add 3 ml of the maintenance medium (B.2.2) and gently.swirl to wash the cell surfa
n and repeat the washing procedure 2 times.

Inoculate 0,1 ml of the washing out virus suspefision and the diluted virus suspeng
2 wells for one virus suspension, such as the base virus suspension into the first 2 weg
d virus suspension into the second 2 wells, as'such. In the last 2 wells, inoculate the m|
th FBS (B.2.7) for validation of the medium:

Place the plate of B.2.5.2.1.3 in thet€0, incubator (7.24) at the temperature listed i
for 1,5 h to let the cells absorb thé.wvirus. Tilt the plate every 15 min to let the whole
b the virus.

Put 3 ml of the maintenance medium (B.2.2) in the plate and wash the surface, the

extra maintenance medium.

B.3.5.2.1.6
temperatu

B.3.5.2.1.7
(7.24) ata

Add 3 ml of €he agar medium (9.14) for the plaque assay. Close a lid and kegq
Fe for 10 min,

Confitm/the agar solidifies, then invert the plate upside down and put it in the CO
emperature of the listed in Table B.3 and keep it for 2 days to 3 days to culture.

well plates

re. Remove

ion for the
Ils and the
pintenance

h Table B.2
area of the

h drain the

p at room

b incubator

After takin

giDout from the CO, incubator (7.24), put it upright and add 3 ml of the formaldehyde i

olution for

cell fixation (9.4), then keep it at room temperature for more than 1 h to fix the cells.

B.3.5.2.1.8 Drain the agar medium from

B.3.5.2.1.7, add 3 ml of the methylene blue solution

keep it at room temperature for 15 min to dye the cells.

(9.5), then

B.3.5.2.1.9 Wash the extra methylene blue solution with tap water. Confirm the dyeing of the cells.

B.3.5.2.1.10 Count the number of plaques (white blotches).
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B.3.5.2.1.11 Take average of two counts.

See Figure B.1.

®
Figure B.1 — Photo of an example of plaque ass;)@'\

\Z

Table B.3 — Carbon dioxide incubator cg(n@tion

Vifrus for examination @ﬁuis-c()v-z
Clause app]|ied ) ‘Q\SE.Z.I and B.6.1

. s L\
Adsorption[temperature setting °C < 37
Culture tenpperature setting °C \\'Q

oY
B.3.5.2.2 |Determination of PFU K\
O

B.3.5.2.2.1 General \b\
The plaqugs (white brotches) are countab around 60 points. Over 60 points, the separation| of plaques

the average of two becomes less th . So, the determination of PFU is defined as the following in this

(white brotches) becomes unclear. There‘is another case which no plaque is observed, then as a|possibility
document. C)é g

B.3.5.2.2.2 Determinatioa)@PFU
As describgd in this doc \c, the plaques are counted on the dyed cells for the dilution series| wells. The

number of the plaques tained an average of two data on each dilution as Table B.4.
§ Table B.4 — Interpretation of the data
oS
/\‘i(on Wash-out virus st 2nd 3rd Nth
B.B suspension dilution dilution dilution dilution
Dilution rate 1 1/10 1/100 1/1 000 1/10N
Average number of plaques C1 C2 C3 C4 CN

The number of the plaques is determined in this document as follows.
— Ifone of C1 to CN shows the number of plaques with 6 approximately 60, use data of 6 to 60 as PFU of the test.
— IfClis1tolessthan 6, use C1 as PFU of the test.

— IfClisless than 1, including zero, use 1 for calculation for the test.
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TCID;, method — Test procedure

B.3.5.2.3.1 Observe at the microscope (7.16) the confluency of the cell cultures prepared in 96 wells
microplates prepared in B.3.3. If the cells are confluent, drain the growth medium from the plate.

B.3.5.2.3.2 Add 0,1 ml of the maintenance medium (B.2.2) and gently swirl to wash the cell surface.
Remove the medium and repeat the washing procedure 2 times.

B.3.5.2.3.3 Inoculate 0,1 ml of the wash-out virus suspension and the diluted virus suspension of the test
in the 8 wells for one virus suspension, such as the base virus suspension to the first 8 wells and the 1/10
dilution for the virus suspension to the second 8 wells, as such. In the final 8 wells, inoculate the maintenance

medium (B.2.2) for validation of the cells

B.3.5.2.3.

Table B.4 and keep it for 1,5 h to let the cells absorb the virus.

Put the microplate of B.3.5.2.3.3 in the CO, incubator (7.24) at a temperature of tl

he listed in

B.3.5.2.3.% Drain the supernatant from the plate.
B.3.5.2.3.6 Add 0,1 ml of the maintenance medium (B.2.2), wash the surface-by the medium anfl drain the
extra maintenance medium.
B.3.5.2.3.7 Add 0,2 ml of the maintenance medium with FBS (B.2.7),)then place the microplatq in the CO,
incubator (7.24) at a temperature of the listed in Table B.5 and keep'it for 7 days to culture.
B.3.5.2.3.8 Observe each cell in the wells by inverted microscopy if the cytopathic effect off the cell is
occurred.
B.3.5.2.3.9 Confirm the cytopathic effect and calculate TCIDs, by Behrens and Karber method.
Table B.5 — Carbon dioxide incubator condition

Virus for test SARS-CoV-2
Clause applied B.3.5.2.3 and B.7.2
Adsorption[temperature setting °C 37
B.3.6 Preparation of test’specimens
B.3.6.1 Gontrol fabric
See 10.5.1.

B.3.6.2 ﬂreparation of test specimens

See 10.5.2.

B.3.6.3 S
See 10.5.3.

terilization of control test specimens and antiviral test specimens

B.3.7 Control test

See 10.6.
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B.4 Test procedure

B.4.1 Preparation of control test specimens and antiviral test specimens

See 11.1.

B.4.2 De
See 11.2.

posit of virus to the control test specimens and antiviral test specimens

B.4.3 Contacting time

See 11.3.

B.4.4 Wz

See 11.4.

B.4.5 W&
See 11.5.
B.5 Prej

B.5.1 Put
4 °Cinand

B.5.2 Ad

the test tulpes well by a mixer (7.10).

NOTE ]
1x10°x 10

B.5.3 Pul
4 °Cin and

B.5.4 Ad

NOTE ]
1 x 104 x 10,

B.5.5 Rej

In case of
observatio

1sh-out of virus immediately after deposit

1sh-out of virus after contacting time

paration of the series of the dilution for the virusisuspension

1,8 ml of the maintenance medium with FBS (B.2.7).which is kept in the refrigerat
w test tube (7.28).

1 0,2 ml of the wash-out virus suspension of B:4.4 and B.4.5 in the test tubes of B.5.1,

'he dilution of 1/10 (10-1) is prepared. The concentration of the virus suspension for thi
1=1x10%PFU/ml or TCIDs,/ml.

1,8 ml of the maintenance medium with FBS (B.2.7) which is kept in the refrigerat
w test tube (7.28). then puffand keep it in the ice bath or refrigerator at temperature o

1 0,2 ml of the virus suspension of B.5.2 to the test tubes of B.5.3 and agitate them well.

[he dilution of 1/400 (10-2) is prepared. The concentration of the virus suspension for thi
-1 =1 x 103 PFU/mlor TCIDg,/ml.

beat thispnocedure to prepare the series of the dilution for the virus suspension.

TCID, method, the series of the dilution for the virus suspension is required to

br (7.14) at

hnd agitate

dilution is

br (7.14) at
f4 °C.

5 dilution is

repare for
vhich all of

h{rom the dilution point in which all of 8 wells are infected to the dilution point in ¥

8 wells areTiot infected. In case that all of 8 wells are not infected at base wash-out virus suspension, the
infectivity titre should be calculated assuming that all of 8 wells are infected in the previous dilution series,
and give the result an inequality sign.

NOTE 1
out virus su

spension of 20 ml. Then the base wash-out virus suspension becomes 1 x 105 TCIDg,/ml.

B.6 Determination of the infectious titre

B.6.1 Plaque assay

Determine

the infectivity titre by plaque assay according to B.3.5.2.1.
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B.6.2 TCID;, method

Determine TCIDs, according to B.3.5.2.3.

B.7 Calculation of infectivity titre

B.7.1 Plaque assay

See 14.1.

B.7.2 TCID;, method

See 14.2.

B.7.3 Testresult

B.7.3.1 Verification of this test

a) The virus infective titre of inoculated concentration for the test,
— SARS-CoV-2 suspension > 107 PFU/ml or TCIDg,/ml

b) See 14{3.1b).

c) See14|3.1c).

B.7.3.2 (alculation of antiviral activity value

See 14.3.2.
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Annex C
(normative)

Infectivity titre test — Plaque assay

C.1 Test procedure

C.1.1 Usimg—a microscope t7:16);, observethetonftuency of thecetttuttures prepared—im 6-ell plates

prepared in

C1.2 Ad
medium arf

C.1.3 Ing
test in the
the 1/10 d
maintenan

C.1.4 Pl
1htoletth

C.1.5 Put
maintenan

C.1.6 Ad
for 10 min,|

C.1.7 Confirm the agar solidifies, then invert the plate upside down and put it in the CO, incul

at a tempel

After takin
cell fixatio

C.1.8 Drs
temperatu

C.19 W3

filuted virus suspension into the second 2 wells, as such. In thelast 2 wells, inoculat

10.3. If the cells are confluent, drain the growth medium from the plate.

1 3 ml of the maintenance medium (9.8) and gently swirl to wash the cell surface. R
d repeat the washing procedure 2 times.

culate 0,1 ml of the washing out virus suspension and the dilutéd virus suspens
2 wells for one virus suspension, such as the base virus suspension into the first 2

ce medium (9.8) for validation of the medium.

ce the plate of C.1.3 in the CO, incubator (7.24) at the temperature listed in Table C.1 and
e cells absorb the virus. Tilt the plate every 15 min to letthe whole area of the cells absor

3 ml of the maintenance medium (9.8) in the plate and wash the surface, then drai
ce medium.

1 3 ml of the agar medium (9.14) for the-plaque assay. Close a lid and keep at room t¢

rature of the listed in Table €:1"and keep it for 2 days to 3 days to culture.

g it out from the CO, incubator (7.24), put it upright and add 3 ml of the formaldehyde s
N (9.4), then keep itatroom temperature for more than 1 h to fix the cells.

iin the agar médjum from C.1.7, add 3 ml of the methylene blue solution (9.5), then keej
Fe for 15 mindo dye the cells.

sh the extra methylene blue solution with tap water. Confirm the dyeing of the cells.

emove the

on for the
wells and
e the pure

, keep it for
b the virus.
h the extra

mperature

ator (7.24)

olution for

b it at room

C.1.10 Countthe number of plaqnnc (‘Alhifp h]nfr‘hnc)

C.1.11 Take average of two counts.

See Figure C.1.
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Figure C.1 — Photo of an example of plaque assay

Table C.1 — Carbon dioxide incubator condit'{é)

£

-
O
N
NS

Virus for examination Influenza virus | . O\Feline calicivirus
Clagise applied 10.4.5:231 and 13.1
Adgorption temperature setting °C
p p setting 34 \\Q 37
Culture temperature setting °C R
"
— o)
C.2 Determination of PFU R\
N
C.2.1 Geperal
xO

The plaqugs (white brotches) are countable by-around 60 points. Over 60 points, the separation
(white brotches) becomes unclear. In anot “case where no plaques are observed, then as a pog

average of fwo becomes less than 1. Tk&iqtermmatlon of PFU is defined in C.2.2.

C.2.2 Determination of PFU O

of plaques
sibility the

The plaqués are counted on t ®ed cells for the dilution series wells. The number of the plaques |s obtained
an average|of two data on ilution as Table C.2.
Q‘ Table C.2 — Interpretation of the data
e
Dilu $\) Wash-out virus 1st 2nd 3rd Nth
P2 $~ suspension dilution dilution dilution dilution

Dilution rafeC * 1 1/10 1/100 1/1 000 1/10N
Average number of plaques C1 C2 C3 Cc4 CN

The number of the plaques is determined as follows.

If C1is 1 toless than 6, use C1 as PFU of the test.

— IfClisless than 1, including zero, use 1 for calculation for the test.
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Annex D
(normative)

Infectivity titre test: TCID;, method — Test procedure

D.1 Observe at the microscope (7.16) the confluency of the cell cultures prepared in 96 wells microplates

prepared in 10.3. If the cells are confluent, drain the growth medium from the plate.

D.2 Add
medium arj
D.3

8 wells for

medium (9
D.4 Put
keep it for

D.5 Drail
D.6 Add

maintenan,
D.7 In cq

0,1 ml of the maintenance medium (9.8) and gently swirl to wash the cell surface;-H§

d repeat the washing procedure 2 times.

Inocthilate 0,1 ml of the wash-out virus suspension and the diluted virus suspensien of the]

one virus suspension, such as the base virus suspension to the first 8 wells\and the 1
for the viryis suspension to the second 8 wells, as such. In the final 8 wells, inoculate the pure m

8) for validation of the cells.

he microplate of D.3 in the CO, incubator (7.24) at a temperature of the listed in Tal

1 h to let the cells absorb the virus.

1 the supernatant from the plate.

0,1 ml of the maintenance medium (9.8), wash:the surface by the medium and drai

ce medium.

se of the influenza virus, add 0,2 ml of the maintenance medium with trypsin (9.16)
of the feline calicivirus, add 0,2 ml of the maintenance medium (9.8). Then place the microplate
7.24) at a temperature of the listed in"Table D.1 and keep it for 7 days to culture.

rve each cell in the wells by inverted microscopy if the cytopathic effect of the cell is o

rm the cytopathic effectand calculate TCIDs, by Behrens and Karfber method.

Table D.1 — Carbon dioxide incubator condition

emove the

test in the
10 dilution
aintenance

ble D.1 and

n the extra

hind in case
in the CO,

ccurred.

Virusfor test

Influenza virus

Feline calicivirus

be applied

10.4.5.2.2 and 13.2

incubator (
D.8 Obse
D.9 Conf
Clau
Adsd

rption.temperature setting °C 34

Cultyretemperature setting °C

37
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Media culture are commercially available. If the cell cultures present an expected behaviour a
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Annex E
(informative)

Composition of media

nd growth,

other medi

E.2 Con

An exampl
if there ardg

a can be used

)position of EMEM

e of composition of EMEM is described in Table E.1. The EMEM is availableXin the markg
lack of components of the composition listed in

Table E.1 — Composition of EMEM

Table E.1, add them accordingly to the

t, however,
Table E.1.

Composition in 1 000 ml water mg
L-Arginine HCl 126,40
L-Cystine 2HCI 31,20
L-Glutamine 292,00
L-Histidine HCI H,0 41,90
L-Isoleucine 52,50
L-Leucine 52,50
Amino acids L-Lysine HCl 72,50
L-Methionine 15,00
L-Phenylalnine 32,50
L-Threonine 47,60
L-Tryptophan 10,00
L-Tyyosine 2Na 2H,0 51,90
[-Valine 46,80
Choline Chloride 1,00
Calcium D-Pantothenate 1,00
Folic acid 1,00
¥ Xmmins Myo Insitol 2,00
Nicotinamide 1,00
Pyridoxine HCI 1,00
Riboflavin 0,10
Thiamine HCI 1,00
Calcium Chloride 200,00
Magnesium Sulfate 97,70
Inorganic salts |Potassium Chloride 400,00
Sodium Chloride 6 800,00
Sodium Phosphate Monobasic Monohydrate 140,00
Others Dextrose 1 000,00
Phenol Red Sodium salt 10,00
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E.3 Composition of RPMI 1640 medium

RPMI 1640 is also available in market. The example of composition is described in the Table E.2.

Table E.2 — Composition of RPMI 1640

Composition in 1 000 ml water mg
L-Arginine [Free Base] 200,00
L-Asparagine [Anhydrous] 50,00
L-Aspartic acid 20,00
L-Cystine 2HCI 65,20
E=Glatamricacid 26,60—
L-Glutamine 300,007~
Glycine 10,
L-Histidine [Free Base] ‘ QWDS,’OO
Hydroxy-L-Proline . Qj'\VZO,OO
) . L-Isoleucine p\'\ 50,00
Armino acids - <
L-Leucine O 50,00
L-Lysine HCI A 40,00
L-Methionine /\Q - 15,00
L-Phenylalanine N 15,00
L-Proline RN 20,00
L-Serine o 30,00
L-Threonine \‘{S\ 20,00
L-Tryptophan . 0,® 5,00
L-Tyrosine 2Na 2H,0 " 28,83
L-Valine o 20,00
Biotin O 0,20
Choline Chloride 3,00
Folic’a\@ ’ 1,00
myo%l-ac;sitol 35,00
‘Njacinamide 1,00
Vitamins (O\., D-Pantothenic acid Hemicalcium 0,25
Q p-Aminobenzoic acid 1,00
Q‘ Pyridoxine HCI 1,00
Qv Riboflavin 0,20
&?§ Thiamine HCI 1,00
Cyanocobalamin 0,005
— Calctum Nitrate 4H,0 100,00
Magnesium Sulfate [Anhydrous] 48,84
Inorganic salts Potassium Chloride 400,00
Sodium Chloride 6 000,00
Disodium hydrogen phosphate anhydrous 800,00
D-Glucose 2 000,00
Others Glutathione, Reduced 1,00
Phenol Red Na 5,30
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E.4 Composition of DMEM medium
The composition of DMEM (low glucose) is shown in Table E.3. The DMEM medium is available in the market,

however, if there are lack of components of the composition listed in Table E.3, add them accordingly to the
Table E.3.

Table E.3 — Composition of DMEM medium (low glucose)

Composition in 1 000 ml water mg
L-Arginine HCl 84,00
L-Cystine 2HCI 62,60
L-Glutamine 584,00
Glycine 30,00
L-Histidine HCl H,O [Free Base] 42,00
L-Isoleucine 105,00
L-Leucine 105,00
Armino acids L-Lysine HCI 146,00
L-Methionine 30,00
L-Phenylalanine 66,00
L-Serine 42,00
L-Threonine 95,00
L-Tryptophan 16,00
L-Tyrosine ZNa 2H,0 103,79
L-Valine 94,00
Choline Chloride 4,00
Folic acid 4,00
myo-Inositol 7,20
Vitamins Niacinamide 4,00
D-Pantothenic¢acid Hemicalcium 4,00
Pyridoxine-HCl 4,04
Ribaflavin 0,40
Thiamine HCI 4,00
€alcium Chloride 200,00
Iron (3) Nitrate Nonahydrate 0,10
Magnesium Sulfate [Anhydrous] 97,67
Inprganic salts Potassium Chloride 400,00
Sodium Dihydrogen Phosphate 3700,00
Sodium Chloride 6 400,00
Disodium hydrogen phosphate anhydrous 109,00
D-Glucose 1 000,00
Others Phenol Red Na 15,90
Pyruvic acid Na 110,00

© IS0 2025 - All rights reserved
41


https://standardsiso.com/api/?name=2d4035609add3b3c2dbb3579a9849747

F.1 General

ISO 18184:2025(en)

Annex F

(informative)

Additional examples of viruses and host cells

The main flame of this document chooses two viruses as influenza in category of with envelope and feline

calicivirus
been adde
this virus
examples ¢
the consen

F.2 Viry

|s strain and host cell

Table F.1 — Additional examples of the virus strain-and host cell

in category of without envelope. Because of outbreak of the new corona virus, SAR%-COV-Z has
1 to this test procedure. However, the safety level of SARS-CoV-2 is higher and-the handling of
s limited in higher safety level cabinet. Under this situation, the following viruses are added as
f viruses for using in this test procedure. The purpose of the test using these«iruseq shall have
sus among concerned parties.

Virus kind

Human enterovirus
712

Human coronavirus
(229E) b

Human coronavirus
(0G43) P

Feline coronavirus ¢

Human Enterovirus

Human coronavirus

Human coronavirus

Feline coronqvirus

Virus strain 71 (EV71) 229E 0C43 Strain Munigh
ATCC VR-1432 Strain 229E Strain 0C43
ATCC VR-740 ATCC VR-1558
Vero cell MRC-5 cell HCT-8 [HRT-18] cell CRFK cell
Host cell (African green (Human lung (Human large (Cat kidney dell
monkey kidney cell fibroblast) intestine epithelial) origin)
origin) ATCCCCL-171 ATCC CCL-244 ATCC CCL-94

Culture medi-

Eagle's Minimal

Dulbetco's Modified

Dulbecco's Modified

Eagle's Minimal

¢ Felinec

ronavirus is used in'UK and Europe.

um Essential Medium Eagle Medium Eagle Medium Essential Medium
(EMEM) (DMEM) (DMEM) (EMEM)

a2 Human Enterovirus 71 are routinely*used in China.

b Human foronavirus 229E and @C#43 are routinely used in US.

FE3 Prej
The prepat

paration\of the test

atien\of the viruses shall meet the test requirements.
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Annex G
(informative)

Testing method using specific pathogen free (SPF) embryonated

G.1 Gen

hen’s eggs

eral

The embry
the produg
the techno
the use of |
testing hot
G.2 Ove
This meth
embryonat
G.3 Spe
SPF embry]

used for pr

G.4 Prej
G.4.1 Tal

G.4.2 Foi
into 1,5 cm

G.4.3 Put

NOTE ]

G.5 Prej

onated hen’s egg has been used in the traditional biotechnology testing method;€sj
tion of the vaccine for epidemic disease caused by infectious viruses. As stated.ifi this
ogy to use a cultured cell is becoming a more common method to biotechnology testi
iving body such as an embryonated hen. However, this method is still existing and us
ses, so this technology is described in this annex.

rview

bd specifies to testing method for antiviral activity assay of the textile products by
ed hen’s eggs.

Cific pathogen free (SPF) embryonated hen's eggs

onated hen’s eggs are eggs without experience to be infected by the pathogenic micry

oduction of vaccine. It is used through this deeument.

paration of test specimen
te a test specimen with the mass-of 0,2 g each and take 3 test specimens from one sam

the sheet like sample, suich) as woven, knitted fabric or nonwoven fabric, cut 0,2 g tes
square and pile up them.

the test specimen‘into the polyethylene bag with vinyl zipper.

'here is no need-for sterilization of test specimen.

paration of the embryonated hen’s eggs

becially for
document,
ng to avoid
ed in some

using SPF

oorganism

ble.

t specimen

Choose 10+

day old embryonated hen’s eggs.

G.6 Preparation of virus

Influenza virus: chick-embryo-adapted strain of A/PR/8/34 (H1N1): ATCC VR-1469 or A/Hong Kong/8/68
(H3N2): ATCC VR-1679 is used in this test.

G.6.1 Virus cultivation

G.6.1.1

G.6.1.2

Incubate the eggs in the incubator at a temperature of 35 °C, for 3 days.
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G.6.1.3 After incubation, put the eggs into refrigerator to cool down overnight, and then take the allantoic
fluid from the eggs.

G.6.1.4 Examine the all fluids taken from the eggs to confirm multiplication of influenza virus. If infected,
the haemagglutination is observed. If confirmed, the fluids are considered as virus fluids, or virus media.

G.6.1.5 Just before testing, dilute the virus fluids with the phosphate buffered saline solution (PBS)

(pH 7,2) to

make the concentration of virus as 107 EIDs,/0,2 ml.

G.6.2 Preparation of 0,5 % chicken red blood cell suspension

G.6.2.1

rawad 0 mlaliguat of chicken venous bhloaad by usinag g3 suringe which is containing 1
4 1 J o J o o

0 ml of the

sterilized }

G.6.2.2 M

G.6.2.3 D

% sodium citrate, and put it into a test tube (7.28).
[ount the test tube on the centrifuge and centrifugalize (7.18) it by 1 000 x g for Y0 miry

rain the supernatant and then add a 5 ml aliquot of PBS to the test tube.

G.6.2.4 Repeat to centrifuge another two times.

G.6.2.5 M
test tube W

G.7 Test

G.7.1 Ge

General pr

[ix 0,5 ml aliquot of the settled-out chicken red blood and 99,5 ml aliquot of PBS ang
ell.

procedure

neral

bcess image is shown in Figure G.1.

I

shake the
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dilutio
inocul
eggs fo
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Alternd

G.7.2 Co

G.7.2.1 P

G.7.2.2 P

ath 4 °C \Q\\
cimen in a plastic bag, 3 <
bag with virus suspension $\\'Q

virus suspension after contacting A\@

series of virus suspension by PBS o)

tion of virus suspension in the eggs N~

I incubation g%\\

tively, an open air room with a temperature of 25 °C can be used.

Figure G.1 — C@Q‘al process image of embryonated eggs method
htact the viruggispension to the test specimen

ut the test ngimen in a polyethylene bag with zipper.

ut E{@us solution diluted by PBS into the polyethylene bag with the test specimen.

G.7.2.3 P
for 10 min

)

or 2 h as contacting time.

C and keep

G.7.3 Inoculation of the reacted virus suspension to 10 days old embryonated hen's eggs

G.7.3.1 Recover the reacted virus suspension from the plastic bag of G.7.2.3.

G.7.3.2 Dilute the reacted virus suspension by series of dilution, such as 10-1, 102, 1073, etc.

G.7.3.3 Inoculate the diluted virus suspension of 0,2 ml aliquot into allantoic cavity of the eggs, three eggs
for each dilution.
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