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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedpres—tsed—to—develop—th CHeRt—at ose—intendedforitsfurthermaintenanee are
described i1} the ISO/IEC Directives, Part 1. In particular the different approval criteria needed \for the
different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is|drawn to the possibility that some of the elements of this document may'be the subj¢ct of
patent rightk. ISO shall not be held responsible for identifying any or all such patent rights. Details gf any
patent rightjs identified during the development of the document will be in the Introduction and/pr on
the ISO list ¢f patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

For an explanation on the meaning of ISO specific terms and\expressions related to conformity
assessment)as well as information about ISO’s adherence to the W.FO principles in the Technical Barjriers
to Trade (TBT) see the following URL: Foreword - Supplementavy information

The commitftee responsible for this document is ISO/TC 38 Textiles.

iv © ISO 2014 - All rights reserved
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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
againstepidemicdiseases hasbeennoted, 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.

Becapse those products are relatively new products and included the technical aspect$\d

b

techmnology, the testing methods have been developed by the individual producers to evaluate

perfy

and producers a true explanation or understanding of those high functional produgts.
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ucers, etc. as the stakeholders in the market.

rmance. That has resulted in inexistence of a unified test method, hindering for bot}

intiviral product is one of those products and includes the technical fields of the textilg
he biotechnology.

demand to establish the international standard has been growing in the consume

Firal textile products are textiles capable of reducing theynumber of infective virus p
hct the surface of the textile. This standard provides.a“quantitative test method t
iral performance of such products.

lata obtained in objective manner by this standard give the common knowledge to
ers such as consumers, producers, retailers, €tc. to understand the correct perforn
iral textile products.

e are two methods to quqntify the numbgr of infective virus, as infective virus titre in tH
h are the plaque method and the TCIPsg method. The method used can be selected by th
he convenience of each testing hotise. Any appropriate cellular system can be used
hg conditions when used should be reported.
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INTERNATIONAL STANDARD

ISO 18184:2014(E)

Textiles — Determination of antiviral activity of textile
products

1 Scope

This International Standard specifies testing methods for the determination of the antiviral activity of

thet

Viru

— o¢ne of enveloped viruses, an influenza virus, which is an infective virus jn\humans

1

q

2 Normative references

The
indis
refer

[SO 1
fabri

ISO 3
ISO 4

3
For t

3.1

viru
has 1
spec

3.2
viru

Terms and definitions

Fxtite products: T e textite products inciude woverr amd kmitted fabrics,; fibres; yarns; 1

bes used in this International Standard are as follows:

espiratory tract infection;

ire important enteric pathogens.

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

05-F02, Textiles — Tests for colour fastness — Part FO2: Specification for cotton and visg
CS

696, Water for analytical laboratory use'=- Specification and test methods

330, Textiles — Domestic washing-and drying procedures for textile testing

he purposes of this decument, the following terms and definitions apply.

3
o cell and cénsists of the gene material enclosed by the shell of the protein, it can reg
fic host cells

5 activity

raids, etc.

that causes

ne of non-enveloped viruses, a feline calicivirus, which is one of suprogates of norovifruses which

ent and are
For undated
es.

ose adjacent

licate in the

abili

3.3

y ta replicate in the qpprifir host cells

antiviral property
property to give the morphological change or structural damage to the surface protein of virus

Note 1 to entry: As the result, the damaged virus loses the fitting to the receptor of host cell and reduces the virus
activity. Depending on the type of molecules the property can also be an alteration of nucleic acids. In addition to

envel

oped viruses there is an alteration of envelope as well.

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.

© ISO
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3.4
antiviral chemicals
inorganic or organic chemicals able to reduce virus activity

Note 1 to entry: The organic antiviral chemicals give the change to the surface protein of virus by the chemical
adsorption. The inorganic metallic antiviral substances destroy or change the morphology of the virus by the
extraction of hydrogen atom in the virus protein by OH radicals which are generated by the radical reaction.

3.5
reference cloth
cloth used to verify the stability of the test virus on a textile fabric

Note 1 to entyy: The 100 % cotton cloth described in ISO 105-F02 should be used without any chemical treatipnents
such as the fluorescent bleach, etc.

Note 2 to enfry: The fabrics before the antivirus treatment may be used as a reference cloth ywith the [same
condition degcribed in 3.5.

3.6
control test of specimen
test to confirm that a specimen does not affect the host cell

Note 1 to entty: This test is performed as same as actual test, but without virus:

3.7
cytopathic effect (CPE) caused by virus
effect appefirs as morphological change or destruction of the“host cells as a result of the Virus
multiplicatipn

3.8
infectivity titre of virus
number of infectious viral particles present per unitvyolume in a cell lysate or in a solution

3.9

plaque
lysis formed area in a cell monolayer undet semisolid medium due to infection by and multiplication of
a single infectious virus

3.10
plaque forming units
PFU
unit expresged as the concentration of the infectious virus per unit volume (ml)

3.11
plaque ass3gy
assay to detprmine-the infectivity titre of virus from PFU by using the series of dilution

3.12
TCID59 method

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.

4 Principle

The viruses are inoculated to a specimen. After specific contacting time, the remaining infectious virus
is counted and the reduction rate is calculated by the comparison between the antiviral product test
specimen and the reference specimen by common logarithm. There are two methods to quantify the
infectious virus titre. One method is the plaque assay (3.11) and the other is the TCID5¢ method (3.12)

2 © ISO 2014 - All rights reserved
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as explained. The selection of the method depends on the convenience and experience of the testing
organization.

5 Virus and host cell

Viruses used in this standard are an Influenza virus and a feline calicivirus which is described in
Annex A. Moreover, the host cells are described corresponding to the viruses in Annex A. One or both
viruses are chosen for the test depended on the end use of the textile products.

6

arning
o

This
theh
and

stagg.

The T
safet]

enoulgh knowledge and experience of the biotechnology. Moreover,<users shall comply st

safet]

7

7.1
and 4

7.2

7.3

7.4

7.5

7.6

7.7

7.8
with

standard calls for use of the infectious viruses or substances/procedures that maybe
ealth/environment if appropriate conditions are not observed. It refers only to technic
loes not absolve the user from legal obligations relating to health and safety/environ

varning is extended as the following. The virus in the standard shallkbe the one of bi
y level class II classified by the directives of WHO as stated. The dser of this standar

y standard of the manufacturers and the domestic regulation.

Apparatus

High pressure steam sterilizer: Autoclave, capable of operating at a temperature of
| pressure of (103 £ 5) kPa.

Dry heat sterilizer: ovens, capable of operating at a temperature of (180 + 2) °C and
Measuring flask, with capacity of L.

Scale, with the available rarige of 100 g+ 0,1 gto 0,01 g+ 0,000 1 g.

Plastic pipette;with capacities of 50 ml £ 0,5 ml, 25 ml + 0,25 ml, 10 ml £ 0,1 ml and 5
Pipetter, capable of mounting the glass or plastic pipettes or chips.

Micrepipette, having the most suitable volume for each use, with a tip made of glass o1
atolerance of 0,5 % or less.

injurious to
1l suitability
ment at any

btechnology
d shall have
rictly to the

(121 +2)°C

(160 + 2) °C.

Glass pipette, with capacities of 50 ml + 0,5 ml, 25 ml + 0,25 ml, 10 ml + 0,1 ml and 5 il + 0,05 ml.

ml + 0,05 ml.

" plastic, and

7.9 Water bath, capable of maintaining at a temperature of (37 = 2) °C, (50 = 2) °C or (56 £ 2) °C.

7.10

7.11

7.12

7.13

7.14

© ISO

Vortex-type mixer, used for microbial testing.

Freezer, capable of operating at a temperature of - (80 £ 2) °C or - (20 * 2) °C.
Liquid nitrogen bath, for the preservation approximately at =196 °C.
Membrane filter, with a pore size of 0,22 um.

Refrigerator, capable of operating at a temperature between (2 + 2) °C and (8 * 2) °C.

2014 - All rights reserved
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7.15 pH meter, with a glass electrode detector.
7.16 Inverted microscope, capable of being used for cultured cells observation.
7.17 Tweezers, capable of being sterilized.

7.18 Centrifuge, capable of being operated at a temperature of (4 + 2)°C, and relative centrifugal force
of approximately 1 000 g.

7.19 Biological safety cabinet, class II.

™
7.20 Vial dontainer, with a capacity of 30 ml and closed with the screw cap. The gaskeh/@'}la e of
perfluoroethylene or silicone and the cap is made of polypropylene. .

b‘ R
N

7.21 96 wells microplate with the gamma radiation sterilization, for TCIDsg mg{@

Figur\él 96 wells microplate for TCID5¢9 method

S

7.22 6 wells plastic p@‘é’with the gamma radiation sterilization, for plaque assay.

O
S
?\
2

4 © ISO 2014 - All rights reserved
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7.23
cell @
abac

9,
- - 2
Figure 2 — 6 wells plastic plate for pla%lg ssay

N

Flasks, for cell culture use with the gamma radiation ser ization finish, with an adh
ulture area of 75 cm?2 and with the vent cap, and the gi\@*closed cap. The vent cap can b
rerial air through 0,2 pm filter.

PR
o

brent type, a
e exchanged

Figure 3 — flask for cell culture use

7.24 CO3 incubator, capable of maintaining an atmosphere with 5 % COp, at a temperature of (34 * 2) °C
and (37 £ 2) °C.

7.25 Incubator, capable of maintaining at a temperature of (25 * 2) °C, (34 £ 2) °Cor (37 + 2) °C.

7.26

7.27

© ISO

Centrifuge tube.

Culture container.

2014 - All rights reserved


https://standardsiso.com/api/?name=bbcad384841a6d6ec9c301a41a7a8d10

ISO 18184

:2014(E)

7.28 Test tube.

7.29 Beaker.

8 Sterilization of apparatus

Sterilize all apparatus which come in contact with the cells, the chemicals, or test specimen. The
sterilization method shall be used by high pressure steam or dry heat method.

— High pressure steam sterilization: by an autoclave (7.1) at a temperature of 121 °C and a pressure of

103 kP

— Dry-heg
for 2 h.

9 Reage

All reagents
microorgan

9.1 Watel

9.2 Eagle
described in

101" 15 Il

t sterilization: by a dry heat sterilizer (7.2) at a temperature of 180 °C for 30 min'er 1

nt and medium

shall have the quality suitable for virological needs, ie free of toxie;substances for te
sms. Some of the media are available in the market.

, which must be of grade 3 according to ISO 3696.

s minimum essential medium (EMEM), is available 'in the market. The compositi
Annex D. If there are any components missing fronrthe composition, add them accordji

the composition table.

9.3 7,5%

9.3.1 Ster

9.3.2 Grad

9.3.3 Diss

sodium bicarbonate solution.

e 3 water is also sterilized by autoclave.

plve sodium bicarbonaté innthe sterized water of 1 000 ml well.

9.4 Formalin solution.

94.1 Use

9.4.2 Prey

for cell fixation:

are 37°% formaldehyde solution of 100 ml,

9.4.3 Add

lize sodium bicarbonate 75 g in auteclave in a culture container with a cap closed tightly.

b0 °C

sting

pn is
ing to

grade 3 water of 900 ml to 9.4.2

9.5 Methylene blue solution, use for the cells dyeing.

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

— Grade 3

water, 1 000 ml;

— Methylene blue, 0,375 g;

— 1 N sodium hydroxide solutions 62,5 pl.

9.5.2 Diss

olve and mix well.

© ISO 2014 - All rights reserved
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9.6 Inactivated Fetal bovine serum: FBS.

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

9.6.2 Then, putitin the water bath at a temperature of 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.

9.6.4__Just before use, putitin the water bath at a temperature of 37 °C and keep it until defrosting.

9.7 | Growth medium, used for cell culture.

9.7.1 Prepare a measuring flask (7.3) of 11, and put the following materials intocthe flask:
— (rrade 3 water, 800 ml;
— Kanamycin sulfate, 60 mg;

— [Fagle’s minimum essential medium, 9,53 g, or RPMI 1640 medium, 10,4 g.

9.7.2 Dissolve and mix well and make up whole solution to <000 ml by grade 3 water.

NOTH RPMI stands for Roswell Park Memorial Institute,
9.7.3 Sterilize the mixed solution of 9.7.2 by using0,22 pm filter (7.13).

9.7.4 Add 15 ml of 7,5 % sodium bicarbonate solution (9.3) and 100 ml of the inactivated [Fetal bovine
serum (9.6) in the solution of 9.7.3.

NOTH When L-glutamine is not in¢luded in the EMEM purchased in the market, add it acc¢rding to the
compjosition of Annex C before use.

9.8 | Maintenance mediung; used for cell culture.

9.8.1 Prepare a measuting flask (7.3) of 11, then, put the following materials in the flask:
— (Grade 3 water; 800 ml;
— Kanamyecinysulfate, 60 mg;

— [Fagle’¥minimum essential medium, 9,53 g.

9.8.27 Dissolve them well, then, make up the whole amount to I 000 ml by adding grade 3 water.
9.8.3 Sterilize the mixed solution 9.8.2 by using the filter (7.13) with a pore size of 0,22 pm.

9.8.4 Add 15 ml of 7,5 % sodium bicorbonate solution (9.3) in the solution 9.8.3.

NOTE When L-glutamine is not included in the EMEM purchased in the market, mix it according to the
composition of Annex C before use.

9.9 Double consentration of the maintenance medium 9.8.

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

© ISO 2014 - All rights reserved 7
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water, 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 grade 3 water.

9.9.3 Sterilize the mixed solution 9.9.2 by using the filter (7.13) with a pore size of 0,22 pm.

9.10 0,01y

ol/l nhosnhate buffered saline PBS (-)
4 ) ul r CJ

9.10.1 Prey

Sodium

Phosph
Phosph

9.10.2 Add

9.10.3 Ster
103 kPa for

9.11 Trypsdin derived from beef pancreas and PBS (:)‘solution.

9.11.1 Prej

Trypsin|
9.11.2 Diss

9.11.3 Thel

The divided
of lower tha

9.11.4 Prej

Potassifim chloride, 0,2 g;

0,01 mql/1 phosphate buffered saline PBS (-) (9.10), 100 ml;

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

chloride, 8 g;

bric acid hydrogen 2 sodium 12 hydrate, 2,9 g;

bric acid 2 hydrogen potassium, 0,2 g.
grade 3 water by making up whole amount to 1 000 ml afid dissolve well, then,

lize the solution 9.10.2 by using autoclave (7.1) at a;temperature of 121 °C and a pressy
15 min.

are a beaker, then, put the following mhaterials in the beaker:

derived from beef pancreas;-1,0 g.
plve and mix well by using mixer for 2 h.

1, sterilize the selttion 9.11.2 by using the filter (7.13) with a pore size of 0,22 um.

solution tubes that are not used immediately are preserved in the freezer at a tempers
n —-80 °CS

are a test tube and put the following solutions in the test tube:

re of

iture

0,01 mo

— Trypsin

9.11.5 Diss

1/1 phosphate buffered saline PBS (-) (9.10), 9 ml;

derived from beef pancreas and PBS (-) mixed solution 9.11.3, 1ml.

olve and mix them well.

9.11.6 Divide the solution in test tubes and preserve in the freezer at a temperature of lower than -20 °C.

9.11.7 Justbefore using, putitinthe waterbath (7.9) ata temperature of 37 °C and keep it until defrosting.

© ISO 2014 - All rights reserved
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9.12 Trypsin EDTA solution.

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

— 0,01 mol/1 phosphate buffered saline PBS (-) (9.10), 1 000 ml;

— Trypsin, 2,5 g;
— Kanamycin sulfate, 0,1 g;

— Streptomycin sulfate, 0,1 g;

— Amphotericin B, 2 mg;

— EDTA, 0,014 mol.

9.12}2 Dissolve and mix well.
9.12{3 Then, sterilize the solution 9.12.2 by using the filter (7.13) with a pore size of 0,22 pn.
9.12}4 Divide the solution in test tubes and preserve in the freezer atatemperature of lower|than - 20 °C.

9.12}5 Justbefore using, putitinthe water bath (7.9) ata temperature of 37 °Cand keep it untjl defrosting.

NOTH Trypsin EDTA solution is available in market. The products with the different components from 9.12.1,
could be used after proper validation.

9.13| DEAE-dextran solution.

9.13{1 Prepare a measuring flask (7.3) of 1'};then, put the following materials in the measufing flask:
— (rrade 3 water, 1 000 ml;

— DEAE-dextran, 20 g.
9.13}2 Dissolve and mix well.
9.13(3 Sterilize the sgliition 9.13.2 by using the filter (7.13) with a pore size of 0,22 pm.

9.14| Agar medium, used for the plaque assay. This is prepared with A liquid and B liquid aq follows and
mixed well just before using.

9.14{1-Aliquid.

9.14.1.1 Prepare a measuring flask (7.3) of 1], then, put the following materials in the measuring flask:
— Double concentration of maintenance medium (9.9), 1 000 ml;

— DEAE-dextran solution (9.13), 10 ml;

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

Mix well.

9.14.1.2 Only for the influenza virus test and for the plaque assay, add 3,0 ml of the Trypsin from beef
pancreas and PBS (-) solution (9.11).

© ISO 2014 - All rights reserved 9
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9.14.1.3 Put the solution 9.14.1.1 or 9.14.1.2 in the water bath (7.9) at a temperature of 37 °C and keep
it until using.

9.14.2 Bliquid.

9.14.2.1 Prepare a measuring flask (7.3) of 11, then, put the following materials in the measuring flask:
— Grade 3 water, 1 000 ml;

— Cell culture agar, 15 g.

Mix well.

9.14.2.2 St¢rilize mixed solution 9.14.2.1 by using autoclave (7.1) at a temperature of 12/L°C gnd a
pressure of 103 kPa for 15 min.

9.14.2.3 Put the solution 9.14.2.2 in the water bath (7.9) at a temperature of 50 °€,"and keep it|until
using.

9.15 SCDLP medium, used for washing-out and for suppression of agent agtivity of the treated t¢xtile
product.

9.15.1 Prepare a measuring flask (7.3) of 11, then, put the following'materials in the measuring flagk:
— Grade 3|water, 1 000 ml;

— Peptong made of casein, 17,0 g;

— Peptong made of soybean, 3,0 g;

— Sodium|chloride, 5,0 g;

— Phosphgric acid hydrogen 2 potassium, 2;5 g;
— Glucose} 2,5 g;

— Lecithin, 1,0 g.

Mix together and dissolve wellythen, add,

— Nonionijc surfactantyZ,0/'g.

Dissolve and mix well.

9.15.2 Adjyst-the solution 9.15.1 to pH 7,0 £ 0,2 by the sodium hydroxide solution or the hydrochloric
acid solutiomin‘the water hath (7 9) at a temperature of 25 °C

9.15.3 Sterilize the mixed solution 9.15.2 by using autoclave (7.1) at a temperature of 121 °C and a
pressure of 103 kPa for 15 min.

9.16 Maintenance medium, used for cell culture and for TCID5g9 method.

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

— Maintenance medium (9.8), 1 000 ml;

— Trypsin from beef pancreas and PBS(-) solution (9.11), 3,0 ml.

Dissolve them well.

10 © ISO 2014 - All rights reserved
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10 Preparation

10.1 Restoration of host cell from cryopreservation

Because the host cell is cryopreserved, to defrost and then to culture are required. The procedure is as
follows:

10.1.1 Put the 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 for cell culture (7.23] with a vent cap [id and add 20 mI of groyvth medium
(9.8)]in the flask.

10.1{3 Put whole ampule of defrosted host cell 10.1.1 in the flask 10.1.2.

10.1{4 Put the flask 10.1.3 in the CO7 incubator (7.24) at a temperature of 37A°C and keep if for (24 * 2)
h to ¢ulture the host cell.

10.1{5 Then, observe the flask 10.1.4 by microscope if the cells are attached on the bottom o¢f the flask.

If thg growth is confirmed, then, go to next step. If not, continue.to keep in the incubator.
10.1{6 Drain the remained growth medium in the flask of10.1.5.

10.1}7 Add 20 ml of the new growth medium (9.8).to the flask of 10.1.6.

10.1{8 Put the flask 10.1.7 in the CO3 incubator (7.24) at a temperature of 37 °C for (48 £ 2) h. Then,

10.1}9 Observe the flask of 10.1.8 by.a‘microscope and confirm if the cells is cultured ag a confluent
growjth on the bottom of the flask. If thé growth of cells is not enough, continue the step 10{1.7 until the
suffi¢ient growth is confirmed.

10.1|10 Then, proceed the serial subcultivation by taking the following steps of 10.2.

10.2 Subculture ofhost cell

The host cell shallb& grown by subculture. The procedure of subculture is as the following

10.2}1 Drainah extra growth medium of the flask 10.1.9 after confirmation of a confluent growth of cells.

10.2{2-7Add 5 ml of 0,01 mol/I phosphate buffered saline PBS (-) (9.11) and wash the surface pf the grown
cells on the bottom of the flask by the solution.

Repeat 3 times of this washing procedure.

10.2.3 Add 1 ml of Trypsin EDTA solution (9.13) in the flask of 10.2.2 and spread the solution over whole
surface, then drain an extra Trypsin EDTA solution.

10.2.4 Put the flask 0of 10.2.3 in the CO7 incubator (7.24) at a temperature of 37 °C for 10 min + 1 min to
keep warm. Then,

10.2.5 Observe visually the flask of 10.2.4 if the grown cells are starting to come off, if confirmed, tap the
side of the flask and disperse the cells.

© ISO 2014 - All rights reserved 11
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10.2.6 Add 5 ml of the growth medium (9.8) in the flask of 10.2.5 and pipetting the medium to make mild
mix well to avoid the damage to the cells.

10.2.7 Prepare a new flask for cell culture (7.23) with a tight close cap and add 20 ml of the growth
medium (9.8).

10.2.8 Add

1 ml of the cell suspension of 10.2.6 by the pipette to 10.2.7.

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 °C for 5 days to culture.

10.3 Cell @
The cell cul

ulture for the infectious virus titre assay

fure in 6 wells plate or 96 wells microplate is required for the test of the plaque ass

TCID59 method.

10.3.1 Put
subcultured

10.3.2 Put
plaque assay

10.3.3 Put
method.

10.3.4 Put
of 37 °C and

10.3.5 Obsq

20 ml of growth medium (9.8) in the culture medium container (7.27) and add 1ml g
cell suspension of 10.2.6.

y test.

D,1 ml of the cell suspension of 10.3.1 in each well of the96 wells microplate (7.21) for T(

the plate of 10.3.2 and the microplate of 10.373 in the CO; incubator (7.24) at a temper
keep it for 3 days to 5 days to culture.

brve the condition of the cells by the inversed microscopy if the multiplied cells are confl

10.4 Preparation for test virus

10.4.1 Gen

The viruses
required.

eral

are cryopreservedin the freezer, so the operation to defrost and to grow them for t

10.4.2 Infleenza virus

10.4.2.1 P

L}t

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

for rapid defrosting.

hy or

f the

B ml of the cell suspension of 10.3.1 in each hole of the 6 wells plastic plate (7.22) for the

LIDs50

hture

uent.

bst is

ep it

10.4.2.2 Drain the growth medium from the flask of 10.2.9 with the cultured cells in the monolayer.

10.4.2.3 Add 5 ml of the maintenance medium (9.8) in the flask of 10.4.2.2. Wash the surface of the
cultured cells and drain the maintenance medium. Repeat the washing procedure 2 times.

10.4.2.4 Prepare a new test tube.

10.4.2.5 Put the defrosted base influenza virus 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 to 104 PFU or TCID5q / ml.

12
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10.4.2.6 Inoculate 1 ml of the adjusted base influenza virus 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 Put the flask of 10.4.2.6 in the CO incubator (7.24) at a temperature of 34 °C and keep itfor 1 h
to absorb the virus into the cells.

10.4.2.8 Put 20 ml of the maintenance medium (9.8) in the flask (10.4.2.7) and add 30 pl of Trypsin
derived from beef pancreas and PBS (-) solution (9.11).

10.4.2.9 Put the flask in the CO incubator (7.24) at a temperature of 34 °C for 1 to 3 days to multiply the
influgnza virus.

10.4{2.10 Observe the cytopathic effect by a microscope and judge the multipli¢ation|of influenza
virug. If the multiplication of influenza virus is confirmed, then,

10.4{2.11 Put the multiplied virus suspension in the centrifugal tube (7.22).

10.4{2.12 Centrifuge the multiplied virus suspension of 10.4.2x11 by using a cenfrifuge at a
temperature of 4 °C and 1 000 g for 15 min.

10.4{2.13 Take the supernatant suspension from the centtifuigal tube after the centrifugption. This is
to be|the influenza virus suspension. Divide the suspension into test tubes appropriately and dryopreseave
at -80 °C in the freezer (7.11).

10.4{2.14 Check the concentration of the virusiif it is more than 107 PFU or TCID50/ml by plaque
titre Jassay or TCIDso method. If the concentrati¢n is less than 107 PFU or TCIDs¢/ml, prepare it from
beginning.

10.4{2.15 Just before use, put theéryopreserved virus suspension of 10.4.2.14 in thg water bath
(Z.9)|at a temperature of 37 °C and keep it for rapid defrosting.

10.4{2.16 This is to be thieyvirus suspension for the test. If not use immediately, preserve in the
refrigerator at a temperaturé of 4 °C.

10.4{3 Feline calicivirus

10.4{3.1 Put the €ryopreserved base virus in the water bath (7.9) at a temperature of 37 °( and keep it
for rgpid defrgsting.

10.4}3,2"Drain the growth medium from the flask of 10.2.9 with the cultured cells in the morlolayer.

10.4.3.3 Add 5 ml of the maintenance medium (9.8) in the flask of 10.4.3.2. Wash the surface of the
cultured cells and drain the maintenance medium. Repeat the washing procedure 2 times.

10.4.3.4 Prepare a new test tube.

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 to 106 PFU or TCID5(/ml.

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 10.4.3.2 and spread to the whole surface.

© ISO 2014 - All rights reserved 13
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10.4.3.7 Put the flask of 10.4.3.6 in the CO3 incubator (7.24) at a temperature of 37 °C and keep it for 1 h
to absorb the virus into the cells.

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

10.4.3.9 Put the flask of 10.4.3.8 in the CO2 incubator (7.24) at a temperature of 37 °C and keep it for 1
to 3 days to multiply the viruses.

10.4.3.10 Observe the cytopathic effect by a microscope and judge the multiplication of the feline
calicivirus. If the multiplication of the virus is confirmed.

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 centrifiige (7.18) ata
temperaturg of 4 °C and 1 000 g for 15 min.

10.4.3.13 Take the supernatant fluid from the centrifugal tube after the centrifugation. This is [to be
the virus suspension. Divide the suspension into test tubes appropriately and eryopreserve at -80(°C in
the freezer (|7.11).

10.4.3.14 Check the concentration of the virus if it is more that/107 PFU or TCID5¢/ml for Heline
calicivirus by the plaque assay or TCID5¢ method.

If the concentration is less than 107 PFU or TCID50/ml, preparéit from beginning.

10.4.3.15 Just before use, put the cryopreserved-vinus suspension of 10.4.3.14 in the water|bath
(Z.9) at a temperature of 37 °C and keep it for rapid defresting. This is to be a virus suspension for thq test.
If not use infmediately, preserve in the refrigerator ata temperature of 4 °C.

10.4.4 Infelctivity titre of the test viruses

The infectivijity titre of the test virus shallbe determined by the following procedure:
10.4.4.1 Preparation for series ofthe’dilution for the virus suspension

10.4.4.1.1 Put 1,8 ml of the fmaintenance medium (9.8) in a new test tubes, keep it in the water bath{with
ice.

10.4.4.1.2 Add 0,2 mlof the virus suspension for the test of 10.4.2.16 and 10.4.3.15 in the test tuljes of
10.4.4.1.1, and shake the test tubes well by Vortex mixture (7.8).

NOTE Tlhe dilution of 1/10 (10-1) is prepared. The concentration of the virus suspension is 2 x {106 x
10-1 =2 x 105 PFU / ml or TCID50/ml.

10.4.4.1.3 Put 1,8 ml of the maintenance medium (9.8) in new test tubes, keep in the water bath with ice.

10.4.4.1.4 Add 0,2 ml of the suspension of 10.4.4.1.2 to the test tubes of 10.4.4.1.3 and shake them well.

NOTE The dilution of 1/100 (10-2) is prepared. The concentration of the virus suspension is 2 x 105 x
10-1=2 x 104 PFU / ml or TCIDs5q / ml.

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

NOTE1 In case of TCID50 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.
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In case of the infective virus titre of 108 TCID5o/ml for the test, the virus suspension of 0,2 ml is diluted

by the wash-out virus suspension of 10 ml. Then the base wash-out virus suspension becomes 2 x 106 TCID5q/ml.
So, in case of TCID50/ml, the series of the dilution for the virus suspension may be required to prepare by 10-7.

10.4.4.1 Infectivity titre measurement

10.4.4.1.1 Plaque assay

Determine the infectivity titre according to Annex B.

10.4

Dete

10.5

10.5

The (
Befo
blead

10.5

10.5

20 mim a piece and make up the mass with the several pieces. In case of yarns, prepare the yar

and {

10.5

NOTH
of teq
meas
speci

10.5

10.5
and
foil s

10.5

412 "I"('ln:c method

Fmine TCID5g according to Annex C.
Preparation for test specimen

1 Control fabric

otton 100 % woven fabric specified by ISO 105-F02 or the untreated'test sample fabrid
e testing, wash the reference fabric 10 times, for 10 min. at 60y*C without detergent
hing agent or any other chemicals.

2 Preparation of test specimens

2.1 Obtain test specimens with mass of 0,40 g + 0;05 g and cut pieces with approximate

hen cut approximately 20 mm with the samezmass of 0,40 g + 0,05 g

2.2 Obtain 9 specimens for the referenceé cloth and 6 specimens for the antiviral test sz

3 reference fabric specimensg@nd 3 antiviral test specimens are used for the control tes
t specimen without virus. 3 reference specimens of the reference cloth are used for the inf
urement immediately after ingeulation of virus. The remained 3 reference specimens an|
mens are used for the main test of this standard.

3 Sterilization of specimens

3.1 Putspecimens in the vial containers one by one and put all vial containers in a meta

pparately from containers.

3,25Put the basket of 10.5.3.1 in the autoclave (7.1) at 121 °C and 103 kPa to sterilize f

is available.
fluorescent

ly 20 mm by
ns in bundle

mple.
[ of the effect

ectivity titre
d 3 antiviral

wire basket

over them by aluminium foil. Put caps of vial containers in the basket with wrapping of aluminium

br 15 min.

10.5.3.3 After sterilization, remove the foil and take out all vial containers with the specimens and put
them in a safety cabinet (7.16) and keep for 60 min for cooling down, then after checking of no dew

cond

NOTE

ensation in the vial containers, put the caps on all vial containers and close them.

If the high-pressure steam sterilization cannot be recommended because of the property of the

antiviral agents or the characteristic of textile products, the other appropriate sterilization method could be
chosen.
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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 efficiency for suppression of agent activity of test specimen means no cytotoxic effect
and no reduction of cell sensitivity to virus and inactivation of antiviral activity.

10.6.2 Veri

10.6.2.1 P
and add 20 ¥
the containg

10.6.2.2 0L
If no damag

NOTE If
amount of w4

10.6.3 Verification of cell sensitivity to virus and the inactivatiomofantiviral activity

10.6.3.1 Put 3 reference specimens and 3 antiviral test specimehs’sterilized in Clause 10.5.3 in th
ind add 20 ml of the washing out solution, SCDLRmtédium (9.15) in all containers. Ther, put

containers, §
the caps on

10.6.3.2 Ta

10.6.3.3 Ad
TCIDs5o/ml i

10.6.3.4 K¢
10.6.3.5 De

10.6.3.6 A
lg (PFU/ml

NOTE If
of wash-out s

fication of cytotoxic effect

ray yayora SEN IS A 3 ar Vira DEe C ced 1T ..
ml of the washing out solution, SCDLP medium (9.15) in all containers. Then
rs and agitate them by Vortex mixer (7.10) for 5 s and 5 times.

serve if cells damage or not, according to Annex B or Annex C.
e is confirmed, proceed to next step.

the damage of cell was observed, wash-out solution should be carefullyxmodified or changed
sh-out solution should be carefully increased.

'he containers and agitate them by Vortex mixer, (7.10) for 5 s and 5 times.

ke 5 ml of washing out solution to new tubes.

nto the tubes.

ep them at 25 °C for 30 min:

termine infective titre.according to Annex B or Annex C.

fondition for yverification for this test:
r TCID5g/ml of reference specimen) - Ig (PFU/ml or TCID50/ml of antiviral specimen)

the abowve value is over 0,5, wash-out solution should be carefully modified or changed or the an
olutien should be carefully increased.

r the

b vial

d 50 pl of virus suspension prepafed to be a concentration of (4 to 6) x 104 PFU/ml or

< 0,5

hount

11 Test procedure

11.1 Preparation of specimen

All specimens are prepared in the vial containers with caps in 10.5.

11.2 Inoculation of virus to the specimens

Inoculate exactly 0,2 ml of the virus suspension prepared in 10.4 to the several points of specimen in the
vial containers by pipette for all. Then put the caps on all vial containers and close them.

16
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Contacting time

Put the vials of 11.2 in the incubator (7.24) and keep for 2 h as a standard time at a temperature of 25 °C.

NOTE

than 24 h.

11.4 Wash-out of virus immediately after inoculation

The contacting time could be varied and might be determined by the concerned party, but not longer

Immediately after inoculation of virus on 3 reference specimens in 11.2, add 20 ml of SCDLP (9.15)

medi

11.5

After
the d
virug

NOTH
the r{
the c
contg
2x1

12 )

12.1
bath

12.2

test ubes well by Vortex-type mixer (7.10).

NOTH
2x1

12.3
bath

12.4

e vial c

um

in th

s

U OI' W O 0OU c VII'U O [1€ SPC C

This virus suspension is to be base wash-out virus suspension of the reference spécinier].

Wash-out of virus after contacting time

contacting for 2 h in 11.3, add 20 ml of SCDLP medium in the vial containers, then puf
ontainers, close them and agitate them by Vortex mixer (7.8) for 5's.and 5 times to v
from the specimens.

These virus suspensions are to be a base wash-out virus sdspénsion of the antiviral sj
bference specimens after contacting. If the virus concentration ¢f inoculation is 108 (PFU/ml o
bncentration of the virus is to become 2 x 106 (PFU/ml or TCH5¢/ml) (because wash-out viry
ines 0,2 ml virus suspension and 10 ml of the SCDLP medjum, then 0,2/10 = 0,02 = 2 x 1(
-2 =2 x109).

Preparation of the series of the dilution for the virus suspension

Put 1,8 ml of the maintenance medium-{9.8) in new test tubes, then put and keep it
with ice.

Add 0,2 ml of the wash-out virus suspension of 11.4 and 11.5 in the test tubes of 12.1, a

ontainers. Then, put the caps on the containers, close them and agitate them by

the caps on
vash out the

ecimens and
r TCIDs50/ml),
S suspension
-2 and 108 x

in the water

hd shake the

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

6 x 101 =2 x 105 PFU/ml or TCID50/ml.

Put 1,8 ml ofthe’maintenance medium (9.8) in new test tubes, then put and keep it
with ice.

Add_052*ml of the virus suspension of 12.2 to the test tubes of 12.3 and shake them we

in the water

1.

NOTH

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

1 404 DY

his dilution is

leutxlﬁ

12.5

NOTE 1

fay I/ 1 morn Lol
=42 10U TIU /IO TUIDS(/ I

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

observation from the infectious wells for all of 8 wells to 0 wells.

NOTE 2

In case of TCID5p method, the series of the dilution for the virus suspension is required to prepare for

In case of the infective virus titre of 108 TCID50/ml, the virus suspension of 0,2 ml is diluted by the

wash-out virus suspension of 10 ml. Then the base wash-out virus suspension becomes 2 x 106 TCIDs5o/ml. So, in
case of TCID50/ml, the series of the diluted virus suspension may be required by 10-7.
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13 Infective titre measurement

13.1 Plaque assay

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

13.2 TCID5¢9 method

Determine TCID5q according to Annex C.

14 Calcul

14.1 Plaqu
P=ZxH

where
i

1

~ N

i

W:Px

where Wis{

Then, the in

Vp: WX

where
Vp 1
C 1

14.2 TCID

ation of infectivity titre

je assay

s the infective titre (PFU/0,1 ml);

s the dilution times.
10
he infectivity titre (PFU/ml).

fectivity titre of the virus is calculated as follows:

C

s the infectivity €itre (PFU/vial);

s the wash-0dtvirus suspension amount (ml).

0. méethod

s the arithmetic average of plaques of 2 wells (number ofplaques per 0,1 ml);

@)

(2)

14.2.1 The
In case ofal

Y=Xx1

18

Behrens and Karber Method
ogarithm dilution series.

Qa
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a=Yp-0,5

where

is the infective titre (TCID50/0,1 ml);
is the dilution rate of the base virus suspension (no dilution);

is the ratio of the cytopathic effect at the respective dilution of the virus suspension.

Then
A

And,

whet

14.2

PN

|4
C

, infectivity titre: A (TCID5o/ml) is

=Y x10

the infectivity titre (TCIDso/vial) is calculated as follows:

(=A% C

2 Example of calculation

L X JOISL JOIOX
9J0] SGIOIOIOk
OO0O0POOOO™

1s the sum ot values of p.

is the infective titre (TCIDsq/vial);

is the amount of wash-out virus suspension (ml);

2 3

DOO00O
DO0OO0O

(

<

(
OOODOOOO
OO0O0DO0OO
OOOPDOOOO
OOO0ODO00O

oleleolalalalele

00
O I

black: infected

grey: not infected

white: not inoculated
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Key

1  inoculation column of the base virus suspension

2 inoculation column of 1/10 dilution of the base virus suspension
3 inoculation column of 1/10 dilution of the virus suspension 2

4 inoculation column of 1/10 dilution of the virus suspension 3

5 inoculation column of 1/10 dilution of the virus suspension 4

Figure 4 — Example of TCID5¢ method

X=100+1,
Yp=8/8+7/8+4/8+1/8+0/8=25

Then,a=2,5-0,5=2,0
Y=1024=1,0 x 102

A=Yx10=1,0x 103

V=Ax(0=A%x20=1,0x103x20=2,0x 104

14.3 Test result

14.3.1 Verification of this test

a) The virfis infective titre of inoculated concentration for the test,

— Inf1|:enza virus suspension > 107 RFYor TCIDs50/ml

— Feline calicivirus suspension>yt07 PFU or TCID50/ml

b) To be cqnfirmed the efficieney\for suppression of agent activity of test specimen in 10.6.

c) Logarithm reduction value.of infective titre of reference specimen < 2,0.

M = 1g(Vk/Vb) = Ig(VaP=1g(Vb)

where

(4)

M Isthe Teduction vaiue;

lg(Va) isthe common logarithm average of 3 infectivity titre value immediate after inocula-

tion of the reference specimen;

lg(Vb) is the common logarithm average of 3 infectivity titre value after 2 h contacting with

the reference specimen.

14.3.2 Calculation of antiviral activity value

20
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Mv =1g(Vb/Vc) =1g(Vb) - 1g(Vc)
(5)
where

My is the antiviral activity value;

lg(Vb) isthe common logarithm average of 3 infectivity titre value after 2 h contacting with
the reference specimen;

lg(Vc) is the common logarithm average of 3 infectivity titre value after 2 h contacting with
the antiviral fabric specimen.

15 Test report

The test report shall contain the following information:
a) areference to this International Standard;

b) the identification of sample;

c) the details of virus;

d) the method to determine the infectious titre;

e) 4ny deviation from the specified procedures.
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Annex A
(normative)

Virus strains and host cells

A.1 Virus strains and host cells

The viruses

and host cells used in this standard is shown in Table A.1.

Table A.1 — Viruses, host cells and media used for this standard

Virus kijnd Influenza virus Feline calicivirus
Virus strain Influenza A virus(H3N2): A/Hong Kong/8/68: |Feline calicivirus; Strain: F-9 ATCC
TC adapted ATCC VR-1679 VR-782
Influenza A virus (H1IN1): A/PR/8/34: TC
adapted ATCC VR-1469,
Host cella MDCK cell CREKjcell

(Dog kidney cell origin)
ATCC CCL-34

(catkidney cell origin)
ATCC CCL-94

Growth medjumb  |[EMEM (9.8.1)

RPMI 1640 (9.8.1)

a

b

The other host cells could be used after appropriate validation@@egarding to sensitivity against each viruses.

The otherl media could be used after appropriate validation for the growth of cells.

22
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Annex B
(normative)

Infectivity titre test: Plaque assay

B.1 Test procedure

B.1.1 Pick up 6 wells plastic plate with the monolayer grown cells in the each well
Clauke 10.3 and observe by a microscope of a confluent state of grown cells. After co}
of thie confluent state, drain extra cell growth medium from the plate.

2 Add 3 ml of the maintenance medium (9.8), wash the surface by'the medium

xtra maintenance medium. Repeat to wash 2 times.

B.1.]
the 4

B.1.]
fort
first
well

B Inoculate 0,1 ml of the washing out virus suspension andythe diluted virus su
ne test in the 2 wells for one virus suspension, such as th€ base virus suspension
2 wells and the 1/10 diluted virus suspension into the'second 2 wells, as such. |
5, inoculate the pure maintenance medium (9.8) forvalidation of the medium.

B.1.4
and
sorb

I Putthe plate of B.1.3 in the CO7 incubator:(%:24) at the temperature listed in
keep it for 1 h, to let the cells absorb the virus: Tilte the plate every 15 min and ¢
the virus to whole area of the cells. Then;

B.1.5 Put 3 ml of the maintenance medidm (9.8) in the plate and wash the surface, {
the ¢

xtra maintenance medium.

B.1.6 Add 3 ml of the agar medium (9.14) for the plaque assay. Close a lid and keep
temperature for 10 min.

B.1.7 Confirm the agar coagulate, then invert the plate upside down and put it in th
incupator (7.24) at atemperature of the listed in Table B.1 and keep it for 2 days to 3
culture. Then,

After taking it outfrom the CO7 incubator (7.24), put it upright and add 3 ml of the formalin
cell fixation (9.4), then keep it at room temperature for more than 1 h to fix the cells. Then,

.8 ~Drain the agar medium from B.1.7, add 3 ml of the methylene blue solution (9
B.1.9 Wash the extra methylene blue solution by tapped water. Confirm the dyeing
Then,

B.1.10 Count the number of plaques (white blotches),

© IS0 2014 - All rights reserved
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B.1.11 Take average of two counts.

O
Figure B.1 — Photo of an example of Plaqu@ say
L

Table B.1 — Carbon dioxide incubat‘&@b\condition
0.

Virus for examination Influg@%irus | Feline calicivirus
Clause appli¢d N ,Q\ 10.4.4.1.1 and 13.1
Adsorption temperature setting °C N
Culture temperature setting °C \L\O 3 37

B.2 Dete

B.2.1 Gen
The plaqueg
plaques (wh

as a possibl
following in

B.2.2 Det

As describe

N

OQQ

rmination of PFU

eral

.

countable by around 60 points. Over 60 points, the separati
es unclear. There is another case which no plaques is observed,

(white brotches!
two becomes less than 1. So, the determination of PFU is defined 4

ite brotches) b
ty the avera
this standard.

Prmi on of PFU

bn of
then
s the

vells.

:l(ii;&this standard, the plaques are counted on the dyed cells for the dilutiion series

The number

o1 the plaques 1s obtained an average oI two data on each dilution as 1able 5.Z.

Table B.2 — Interpretation of the data

Dilution Wash-out virus 1st dilution | 2nd dilution | 3rd dilution | Nth dilution
suspension
Dilution rate 1 1/10 1/100 1/1 000 1/10N
Average nuumber of C1 C2 C3 Cc4 CN
plaques
24 © ISO 2014 - All rights reserved
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The number of the plaques is determinted in this standard as follows,

— Ifone of C1 to CN shows the number of plaques with 6 approximately 60, use data of 6~60 as PFU of
the test,

— IfC1lis 1 tolessthan 6,use C1 as PFU of the test,

— IfClisless than 1, including zero, use 1 for calculation for the test.
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Infectivity titre test: TCID59 method

rocedure

C.1.1 PicK
Clause 10.3
tion, drain

C.1.2 Add
the extra m

C.1.3 Inoq
the testin t
wells and t
wells, inoct

C.1.4 Put
Table C.1 a1

C.1.5 Dra

C.1.6 Add
the extra m

C.1.7 Add
tenance mg
(7.24) ata

C.1.8 Obs
occurred. T

C.1.9 Con

up 96 wells microplate with the monolayer cells grown in the each well of,
| and observe by a microscope of a confluent state of the grown cells. Aftef confir
extra growth medium from the plate.

0,1 ml of the maintenance medium (9.8), wash the surface by the medium and d
aintenance medium. Repeat to wash the surface 2 times.

ulate 0,1 ml of the wash-out virus suspension and the diluted virus suspension
he 8 wells for one virus suspension, such as the base vitds suspension to the firs
ne 1/10 dilution for the virus suspension to the secoqd8 wells, as such. In the fij
Ilate the pure maintenance medium (9.8) for validation of the medium.

nd keep it for 1 h, to let the cells absorb the virus. Then,
n the supernatant from the plate.

0,1 ml of the maintenance mediuim (9.8), wash the surface by the medium and d
aintenance medium.

0,2 ml of the maintenance'medium (9.8) for Feline calicivirus or 0,2 ml of the m
dium (9.16) for Influenza virus and put the microplate of C.1.4 in the CO7 incub4
rfemperature of the listed in Table C.1 and keep it for 7 days to culture. Then,

erve the each.eell in the wells by inverted microscopy if the cyotopathy of the cel
hen,

firm thescyotopathy and calculate TCIDs5( by Behrens and Karber method.

the microplate of C.1.3 in the CO3 incubator (7:24) at a temperature of the listed|i

ma-

rain

hf
t8
nal 8

rain

Ain-
tor

lis

Tableau C.1 — Carbon dioxide incubator condition

Virus for test Influenza virus Feline calicivirus

Clause applied

10.4.41.2 and 13.2

Adsorption temperature setting °C

Culture temperature setting °C

34 37
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Composition of Media
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D.1 General

The Jlnedia are available in market and used for the culture of cell. As long as the culturerof dell would be

observed as expected, the other media could be used.

D.2 | Composition of EMEM

The ¢xample of composition of EMEM is described in the Table D.1. The EMEM is available inf the market,

howgver, if there are lacks of components of the composition listed innTable D.1, add them|accordingly

to thi Table D.1.

Table D.1 — Composition of EMEM
Composition in 1 000 ml water mg

L-Arginine HCI 126,40
L-Cystine 2HCI 31,20
L-Glutamine 492,00
L-Histidine HCI H20 11,90
L-Isoleucine 52,50
L-Leucine 52,50

Amino Acids L-Lysine HCI 72,50
L-Mathionine 15,00
L-Phenylalnine 32,50
L-Thréonine 17,60
b-Tryptophan 10,00
L-Tyrosine 2Na 2H,0 51,90
L-Valine 16,80
Choline Chloride 1,00
D Calcium Pantothenate 1,00
Folic Acid 1,00

Vitamins Myo Insitol 2,00
Nicotinamide 1,00
Pyridoxine HCI 1,00
Riboflavin 0,10
Thiamine HCI 1,00

© IS0 2014 - All rights reserved
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Table D.1 (continued)
Composition in 1 000 ml water mg
Calcium Chloride [CaCly] 200,00
Magnesium Sulfate [MgS04] 97,70
Inorganic Salts Potassium Chloride [KCI] 400,00
Sodium Chloride [NaCl] 6 800,00
Sodium Phosphate Monobasic [NaH4P04, H20] Monohydrate 140,00
Others Dextrose 1 000,00
Phenol Red Sodium Salt 10,00
D.3 Composition of RPMI 1640 medium
RPMI 1640 {s also avairable in market. The example of composition is described in thé)Table D.2.
Table D.2 — The 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
L-Glutamic Acid 20,00
L-Glutamine 300,00
Glycine 10,00
L-Histidine[Free Baseg] 15,00
Hydroxy-L-Proline 20,00
Amino Acidd L-Isoleucine 50,00
L-Leuciné 50,00
L-Lysine'HCl 40,00
L#Methionine 15,00
L~Phenylalanine 15,00
L-Proline 20,00
L-Serine 30,00
L-Threonine 20,00
L Freyptophan 560
L-Tyrosine 2Na 2H,0 28,83
L-Valine 20,00

28
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Composition in 1,000 ml Water mg
Biotin 0,20
Choline Chloride 3,00
Folic Acid 1,00
myo-Inositol 35,00
Niacinamide 1,00
Vitamines D-Pantothenic Acid Hemicalcium 0,25
p-Aminobenzoic Acid 1,00
Pyridoxine HCl 1,00
Riboflavin 0,20
Thiamine HCI 1,00
Vitamine B12 0,005
Calcium Nitrate 4H,0 100,00
Magnesium Sulfate[Anhydrous] 48,84
Inorganic Salts Potassium Chloride 400,00
Sodium Chloride 6 (00,00
Sodium Phosphate Dibasic[Anhydreus] 800,00
D-Glucose 200,00
Others Glutathione, Reduced 1,00
Phenol Red Na 5,30

© IS0 2014 - All rights reserved
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Additional virus: Polio virus

E.1 General

Poliovirus i$ selected as test virus because it has a high resistance to chemicals, is acid-stable alnd is
unaffected by lipid solvents such as ether, and most detergents or quarternary products.

Polio virus is tinier virus than influenza or calicivirus. Main flame of this standard chodses two vifuses
as influenzd in category of with envelope and feline calicivirus in category of without envelopg, but
polio virus in category of without envelope has been also developed in parallel. As information, tepting
method for polio virus is described in this annex.

E.2 Polig virus strain and host cell

Table E.1 — Polio virus strain and host cell

Virus kind Polio virus
Virus strain Poliovirus typel LSc-2ab
(This is a live oral polioviPus vaccine strain which complies
with the WHO standardy)
Host cell HEp-2 cell

(human pharynx‘cancer cell origin)
ATCC CCL-23
Culture medium EMEM{9:8.1)

E.3 Condition of test

All conditions for this testpnocedure are exactly same as for feline calicivirus.

30 © ISO 2014 - All rights reserved
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Annex F
(informative)

Testing method using SPF embryonated hen’s eggs

General

The ¢

production of the vaccine for epidemic disease caused by infectious viruses. As stateduin th

thet
to av
used

F.2

This
embl

F.3

F.3.1

eggs

and yised through this standard. SPF stands«er specific pathogen free.

F.4

F4.1

F.4.2
into

F.4.3

NOTH

bmbryonated hen’s has been used in the traditional biotechnology testing method, espe
echnology to use a cultured cell has been becoming more common method to biotechng

oid the use of living body such as an embryonated hen. However, this method is still
in some testing houses, so this technology is described in this annex.

Scope

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

Terms and definitions

SPF embryonated hen’s eggs

without experience to be infected by the pathogenic microorganism used for productic

Preparation of specimen
Take a specimen with-the weight of 0,2 g each and take 3 specimens from one sampl

For the sheet like-sample, such as woven, knitted fabric or nonwoven fabric, cut 0,2
[,5 cm square and-pile up them.

Put the specimen into the polyethylene bag with vinyl zipper.

Nanieed to sterilization of specimen.

rially for the
is standard,
logy testing
bxisting and

by using SPF

n of vaccine

9%

g specimen

E.5

D 43 £ i3l 1 g i | )
ricpdidiivulil Ul UIT TIIDT yUlldiTU 1ITIT 5 ©TgES

Choose 10 day old embryonated hen’s eggs.

F.6

Preparation of virus

Influenza virus: chick-embryo-adapted strain of A/PR/8/34 (H1N1) or A/Aichi/3/68 (H3N2) is used in
this test.

F.6.1 Virus cultivation

F6.1

© ISO

.1 Inoculate a 0,2 ml-ml aliquot of the virus suspension into allantoic cavity of the eggs.

2014 - All rights reserved
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F.6.1.2

Incubate the eggs in the incubator at a temperature of 35 °C, for 3 days.

F.6.1.3 After incubation, put the eggs into refrigerator to cool down overnight, and then take the
allantoic fluid from the eggs.

F.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.

7.2) to make the concentration of virus as 107 EIDs5(/0,2 ml.

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

F.6.1.5
F.6.2 Pre
F.6.2.1 D

the sterilize

F.6.2.2

F.6.2.3

F.6.2.4

F.6.2.5

M

Dy

Re

Mi

test tube we

F.7 Test

F.7.1 Gen

General pro

32

paration of 0,5 % chicken red blood cell suspension

l 2 % sodium citrate, and put it into a test tube.

peat to centrifuge another two times. Then,

1]

procedure

eral

Cess image is shown in Figure F.1.

unt the test tube on the centrifuge and centrifugalize it by 1 000 g for 70 min.

ain the supernatant and then add a 5 ml aliquot of PBS to the testtube.

aw a 4,0 ml aliquot of chicken venous blood by using a syringe which is contairfing 1,0 ml of

x 0,5 ml aliquot of the settled out chicken red bloodrand 99,5 ml aliquot of PBS and shake the
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———— |

N
A

7

Water bath 4 °C

Epecimen in a plastic bag, 3

blastic bag with virus suspension

ecover virus suspension after contacting
Hilution series of virus suspension by PBS
hoculation of virus suspension in the eggs

N O U1 W N

poos for incubation

Figure F.1 — Generalprocess image of embryonated eggs method
NOTH Regarding to Figure Fi1,1, open air in room with 25 °C could be used alternatively.
F.7.2 Contact the virus’suspension to the specimen

F.7.2l11 Putthe spedimen in a polyethylene bag with zipper.

F.7.22 Putthe virus soltion diluted by PBS into the polyethylene bag with the specimen.

F.7.2{3~ "Put the bags into the water bath with 4 °C or place the bags in open air in room wilth 25°Cand
Iy

P LW S EECWN

k FANO i A D hhoe
eep oo o =Z21fras \,uu\,a\,uus CIIIICT

F.7.3 Inoculation of the reacted virus suspension to 10 day old embryonated hen’s eggs
F.7.3.1 Recover the reacted virus suspension from the plastic bag of £.7.2.3.
F.7.3.2 Dilute the reacted virus suspension by series of dilution, such as 10-1, 10-2, 10-3, etc.

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

F.7.3.4 Incubate them for two days at 35 °C.
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E7.4 Virus assay

F.7.4.1 After two days incubation, take out the allantoic fluid from the eggs and put them into test tubes.
Then,

F7.4.2 Add 0,5 % chicken red blood cell suspension into the test tubes.

F.7.4.3 Observe the test tubes if the haemagglutination is found or not.

— Virus infection (-): Red cell precipitated is observed but no condensation.

— Virus irffection (+): Red cell condensation observed.

F.7.5 Cal¢ulation of the virus titre
Calculate thg virus titre EID5g by the method of Reed and Muench.
50 % EID is calculated from the cumulative infected number of each dilution at 50"%.

The examplé¢ of calculation is shown in the Figure F.2.

No

w

Ol0[0] _

Key
inoculatjon row of the virus suspension dilution 10-4
inoculatjon row of the virus suspension dilution 10-5
inoculatjon row of the virus.suspension dilution 10-6

B W N R

inoculatjon row of the wixus suspension dilution 10-7

Black infected

White not infeeted

Figure F.2 — Example of the embryonated eggs method

In the example,

34 © ISO 2014 - All rights reserved
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