INTERNATIONAL
STANDARD

ISO
20743

Third edition
2021-06

Textiles — Determinationiof
antibacterial activity oftextile

products

Textiles — Détermination de llactivité antibactérienne def produits

textiles

Reference number
1SO 20743:2021(E)

©1S0 2021


https://standardsiso.com/api/?name=6804d7cbeba495daf168bd0c159101b6

ISO 20743:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6804d7cbeba495daf168bd0c159101b6

ISO 20743:2021(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..ot vi
1
2
3
4
5
6 4
6.1 WWALET .. e e 4
6.2 Tryptone soya broth (TSB)... 4
6.3 Tryptone soya agar (TSA)..... 4
6.4  Agar for transfer ............ 5
6.5 Nutrient broth (NB).... 5
6.6 Peptone salt solution .. w5
6.7 Physiological SAlINE. ... e S 5
6.8  Soybean-Casein Digest Broth with Lecithin & Polyserbate 80 (SCDLP) mediunj..............c...... 5
6.9 Dilution buffer for shake-out bacterial suspension .6
6.10 Neutralizing SOIUION ... .6
6.11 Enumeration agar (EA) ... 6
6.12  Agar for printing ... MO e 7
6.13  Cryoprotective solution for bacterial species w7
6.14  Stock solution of ATP standard rea@ent ... 7
6.15 Buffer solution for ATP luminescent reagent ... e 7
6.16  ATP luminescent reagent 8
6.17  ATP eXtracting FEAZENT . ... 0 e 8
6.18  ATP eliminating reagem s e | 8
6.19 SCDLP or other mediumfor preparing ATP reference solution 9
6.20  Shake-out physiological SAlINE ... 9
7 RefEIreNCE SETAINIS ... oo
7.1 SETAIIIS o 0 ke
7.2 Restorationand Storage Of STrainsS ...
7.2.1 CGeneral. ...
7.2,2\ ) Ceramic bead method.........cccocccccee
7:233~ Glycerol suspension method
8 TESTPIOCEAUIES .........cccooe et
8,1 Absorption method (S€€ ANNEX E) ...
8.1.1 Incubation of test strain
812 Preparation oftestinocwlvn 11
8.1.3  Preparation Of teSt SPECIMEIS ...t 11
8.1.4  Testoperation..........
8.1.5  Testresults.....oiis
8.2 Transfer method (see Annex E)......cne.
8.2.1  Preparation of test inoculum
8.2.2  Preparation of specimens....................
8.2.3  TST OPEIATION. ...oooiiieiie s
B.2.4 ST TESUILS ..o
8.3 Printing method (see Annex E).......coccvenn
8.3.1 Incubation of test strain .................
8.3.2  Preparation of test inoculum
8.3.3  Pretreatment of specimen.................
8.3:4 ST OP@IATION. ...oooi et

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=6804d7cbeba495daf168bd0c159101b6

ISO 20743:2021(E)

8.3.5 Test results

9 Judgement of antibacterial effiCaCY ... 22
10 T@STTE@POTE........oo ekt 22
Annex A (normative) STrain MUIMDET'S ...t 23
Annex B (normative) ShaRing MeEeThod ... 24
Annex C (normative) Quantitative measurement by plate count method..............ccociiiinn 25
Annex D (normative) Quantitative measurement by luminescence method................cccnnn 26
Annex E (infarmative) Testing examples .28
Annex F (informative) Efficacy of antibacterial activity ... Lo 31
BIDLEOGTAPIY . ..o g 32

iv © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6804d7cbeba495daf168bd0c159101b6

ISO 20743:2021(E)

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
desc
diffe

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

proceattres—HSea—to—aeverop—ta e ehtana—tn ~—irrefrdea—tor— trther—+aatiatenance are
ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or

on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any
cons

For
expr

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about ISO's adherence to the

World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/

iso/f

breword.html.

This
Euro
prod

Agreement).

This

revided.

The main changes compared-\téd the previous edition are as follows:

— gdome NOTEs have been changed to regular text;

— Annex F has‘been updated.

Any

com;rlete listing of these bodies can be found at www.iso.org/members.html.

(lause 2 has been updated;

document was prepared by Technical Committee ISO/TC 38, Textiles, in collaboration with the
pean Committee for Standardization (CEN) Technical Committee CEN/TC 248, Textilds and textile
icts, in accordance with the Agreement on technical cooperation between ISO and (EN (Vienna

third edition cancels and replaces the second edition (ISO 20743:2013), which has been technically

feedback or questions on this document should be directed to the user’s national standprds body. A
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Introduction

Specialty products of antibacterial-treated textiles have been introduced in the market and are
expanding year by year in various applications. These textiles meet the consumer's requirement to seek
prevention of, and protection from, the negative effects caused by bacteria, which in turn secures the
quality of life.

This established a substantial need for an International Standard which covers test methods to
determine the antibacterial activity for antibacterial textile products.

A qualitative_test method for antibacterial activity was developed as 1SQ 20645 At the time, there
were no testing standards for the quantitative method which gives more objective informationMgr the
antibacterigl activity of the textile products.

Although there are 6 ways for the combination of inoculation methods and quantitative mieasurements
to execute this test, the choice of the ways depends on the user's availability and conisensus betyween
the concerngd parties.

vi © IS0 2021 - All rights reserved
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Textiles — Determination of antibacterial activity of textile
products

1 Scope

This document specifies quantitative test methods to determine the antibacterial activity of all

antih
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dbsorption method (an evaluation method in which the test bacterial suspension i
dlirectly onto specimens);

Normative references

actertat textite products ictudiTTg TToTwWO VeTTs:

document is applicable to all textile products, including cloth, wadding, thread and
ing, bedclothes, home furnishings and miscellaneous goods, regardless of the type of 3
E used (organic, inorganic, natural or man-made) or the method of applieation (by
ment or grafting).

document covers three inoculation methods for the determination of antibacterial act

ransfer method (an evaluation method in which test bacteria are placed on an agj
ransferred onto specimens);

rinting method (an evaluation method in which test bacteria are placed on a filter
nto specimens).

Based on the intended application and on&he environment in which the textile product
Iso on the surface properties of the textile properties, the user can select the most suitabl
pd.

document also specifies the colony’ plate count method and the adenosine triphos
hescence method for measuring the enumeration of bacteria.

following documents-dre referred to in the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references; the latest edition of the referenced document (including any amendme

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

erms and definitions

material for
ntibacterial
ilt-in, after-

vity:

b inoculated

ar plate and

and printed

is to be used,
e inoculation

phate (ATP)

heir content
applies. For
hts) applies.

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

|

|

3.1

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

EC Electropedia: available at http://www.electropedia.org/

control fabric

fabri

c used to validate the growth condition of test bacteria and validate the test

Note 1 to entry: The same fabric as the fabric to be tested but without antibacterial treatment or a 100 % cotton
fabric without fluorescent brighteners or other finish can be used.
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antibacterial agent
product designed to prevent or mitigate the growth of bacteria, to reduce the number of bacteria or to

kill bacteria

3.3

antibacterial finish
treatment designed to prevent or mitigate the growth of bacteria, to reduce the number of bacteria or
to kill bacteria

3.4

antibacteriaglaetivity

activity of a
number of by

3.5

plate count
method in W
of colonies 3

Note 1 to ent

3.6
luminescen
method in W

Note 1 to ent

3.7

neutralizer
chemical agj
agents (3.2)

4 Safety)|
The test me

These tests
techniques.

Appropriatg
regulations.

5 Appar

h antibacterial finish (3.3) used to prevent or mitigate the growth of bacteria, to redug
cteria or to Kill bacteria

method
rhich the number of bacteria present after incubation is calculated by ¢ounting the nu
ccording to a ten-time dilution method

Fy: The results are expressed in “CFU (Colony Forming Unit)”.
ce method
rhich the amount of ATP contained in bacterial cells is measured

Fy: The results are expressed in “moles of ATP”.

ents used to inactivate, neutralize or quench the antibacterial properties of antibac

precaution
thods specified in this do¢ument require the use of bacteria.

Khould be carried outby persons with training and experience in the use of microbiold

safety precautions should be observed with due consideration given to country-sp

atus

e the

mber

terial

gical

peific

Usual labor

torvanparatus and in particular the following
J rr 4 r 4 O

5.1 Spectrophotometer, capable of measuring at a 620 nm to 660 nm wavelength, or McFarland’s
nephelometer.

5.2 Incub

ator, capable of maintaining a constant temperature of 37 °C + 2 °C.

5.3 Water baths, one capable of maintaining a constant temperature of 46 °C * 2 °C and another
capable of maintaining a temperature of 70 °C to 90 °C.

5.4 Mixer, producing a vortex shaking action.

© ISO 2021 - All rights reserved
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5.5 Stomacher, capable of speeds of 6 blows per second to 8 blows per second, with the corresponding
disposable containers.

5.6 Clean bench, for microbial test.
5.7 Washing machine, in accordance with the specifications of ISO 6330.

5.8 Humidity chamber, tropical chamber or other container capable of maintaining a high-humidity
more than 70 % RH atmospheric condition.

5.9 | Luminescence photometer, capable of measuring ATP of 10712 mol/I to 10-7 mol A at 300 nm to
650 nm with a luminescence-measuring reagent.

5.10| Printing apparatus, capable of applying a 4 N load to a test specimen and totating the specimen
180°|in one direction for a period of 3,0 s.

5.11| Refrigerator, capable of maintaining a temperature of between 2 #C-and 8 °C.

5.12 Freezers, one adjustable to a temperature below -70 °C_and another to a temperpture below
-20 {C.

5.13| Balance, with the resolution of 0,01 g or better and.0;1*mg or better

5.14| Filtering apparatus, consisting of an upper, ¢ontainer equipped with a membrane| filter and a
lowel container equipped with a suction opening,

5.15| Pipette, having the most suitable volurie for each use, with a tip made of glass or plastic, and with
a tol¢rance of 0,5 % or less.

5.16| Vials, 30 ml glass bottles, with screw openings, polytetrafluoroethylene or silicone packing and
caps|made of polypropylene, polycarbonate or another suitable material.

5.17| Petri dishes, that havé been sterilized, made of glass or plastic, in diameter sizes ¢f 90 mm to
100 mm or 55 mm to 60_mm.

5.18| Glass rod, with' a diameter of approximately 18 mm.

5.19| Anti-bumping granules (glass beads), with a diameter of 3 mm to 4 mm.

5.20| Erlenmeyer flask, of capacity 100 ml.

5.21 Cutting template, made of a sterilizable material (stainless steel or glass) one with a diameter of
38 mm * 1 mm and the other with the diameter 60 mm * 1 mm.

5.22 Disposable plastic bags, sterile bags suitable for containing food products, to be used for one of
the shaking methods of the specimens.

5.23 Tweezers, made of a material which can be sterilized.
5.24 Stainless-steel cylinder, with a mass of 200 g + 10 g and a diameter of 35 mm * 1 mm.

5.25 Metal wire basket, for autoclaving.

© IS0 2021 - All rights reserved 3
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5.26 Aluminium foil.

5.27 Reciprocal incubation shaker.

5.28 Autoc

lave, capable of sterilizing at 121 °C + 2 °C and 103 kPa * 5 kPa.

5.29 pH meter, with a glass electrode detector.

6 Reagents and culture media

Reagents us

Dehydrated
culture med
followed.

6.1 Wate

Water used

freshly distilled and/or ion-exchanged and/or ultra-filtered and/or filtefed with reverse osmosis

It shall be fT1]

6.2 Trypt

Tryptone, p
Soya pepton

Sodium chlg

Glucose

Dipotassiunp hydrogen phosphate 2,58

Water

Mix well and adjust pH, 7,2+0,2

then steriliZ

ed in tests shall be of analytical quality and/or suited for microbiological purposes.

products available on the commercial market are recommended for use in preparin
ia. The manufacturer’s instructions for the preparation of these products should be st

3

in tests shall be analytical-grade water for microbiological media preparation, whi

ee from all toxic or bacteria inhibitory substances.
fone soya broth (TSB)

increatic digest of casein 17 g
e, papain digestof soya 3g

ride (NaCl) 5g
25g

1000 ml

e by autoclave (5:28].

o the
fictly

ch is
(RO).

6.3 Tryptone soyaagar (TSA)

Tryptone, pancreatic digest of casein 15 g
Soya peptorle,papain digest of soya 5g
Sodium chloride (NaCl) 5g

Agar 15g
Water 1000 ml
Mix well and adjust pH, 7,2+0,2

then steriliz

e by autoclave (5.28).
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6.4 Agar for transfer

Tryptone, pancreatic digest of casein 0,75 g
Soya peptone, papain digest of soya 0,25 g
Sodium chloride (NaCl) 5g

Agar 15¢g
Water 1000 ml
Mix yell and adjust pH, 7,2+0,2
then(sterilize by autoclave (5.28).

6.5 [ Nutrient broth (NB)

Beeflextract 3g
Peptpne 5g
Watgr 1000 ml
Mix yell and adjust pH, 69+0,2
then|sterilize by autoclave (5.28).

6.6 | Peptone salt solution

Peptpne, pancreatic digest of casein  1g
Sodifim chloride (NaCl) 8,5¢g
Watgr 1000 ml
Mix yell and adjust pH, 69+0,2
then|sterilize by autoclave (5.28).

6.7 | Physiological saline

Sodifim chloride {NaCl) 85¢g
Watgr 1000 ml
Mix yvellithen sterilize by autoclave

(5.2

).

6.8 Soybean-Casein Digest Broth with Lecithin & Polysorbate 80 (SCDLP) medium

Peptone, digest of casein

Peptone, digest of soybean

Sodium chloride (NaCl)

Dipotassium hydrogenphosphate

Glucose

© ISO
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Polysorbate

Water
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80

Mix well and adjust pH,

then steriliz

e by autoclave (5.28).

1g
78
1000 ml
72+0,2

If the neutralizing power is insufficient, the content of polysorbate 80 or lecithin may be adjusted or
another neutralizing agent may be added. The use of any unspecified neutralizer shall be recorded

along with

6.9 Dilut
This buffer {
pH

6.10 Neuti

The compos|

Polysorbate
Egg-yolk lec
Histidine hyj
Meat or casg
Sodium chld

Monopotass

ralizing solution

80

ithin
drochloride
in peptone
ride (NaCl)

ium phosphate

Disodium phosphate dihydrate

Water
Mix well and
If the neutr

another ney
along with

sterilize by autoclave (5.28).

€ nndame and concentration.

jon buffer for shake-out bacterial suspension

7,2+0,2

ition of the standard neutralizing solution shall be as follows.

30g

38

1g

1g
43¢g
3,68
7,28
1000 ml

solution consists of 0,005 mol/1 sodium dihydrogenphosphate containing 0,037 % sucrjose.

hlizing powef.is insufficient, the content of polysorbate 80 or lecithin may be adjust¢d or
tralizing agent may be added. The use of any unspecified neutralizer shall be recqrded
he nameand concentration.

6.11 Enumeration agar (EA)

Dehydrated

yeast extract

Casein tryptone

Glucose
Agar

Water

Mix well and adjust pH,

then steriliz

e by autoclave (5.28).

2,5g
50g
10g

12 g to 18 g (depending on the gel strength of the product)

1000 ml
7,2+0,2

© ISO 2021 - All rights reserved
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6.12 Agar for printing
Agar 20g
Water 1000 ml

Mix well and sterilize by autoclave (5.28).

6.13

Cryoprotective solution for bacterial species

For freezing, a cryoprotective solution containing 150 g/1 of glycerol or 100 g/l of dimethylsulfoxide

shalllbe used and prepared as follows

TSB (6.2) or NB (6.5): 1000 ml

Add,

Glycgrol: 150 g

or

dimgthylsulfoxide: 100 g

Mix vell and sterilize by autoclave (5.28).

For solutions containing glycerol, sterilize the mixed “solution by autoclave (5.28). F
containing dimethylsulfoxide, sterilize the mixed solutioh by using 0,22 pm membrane filte
Any commercially available product can be used as'long as it is a cryoprotective solution o
systdm that contains glycerol or dimethylsulfoxide and allows preservation of the strains
manner as the specified solutions.

6.14 Stock solution of ATP standard reagent

The ¢oncentration of ATP standard.reagent is 1 x 10-# mol/l which is obtained by the folloy
Adenosine-disodium 60,5 mg

5’-triphosphate trihydrate

Watgr 1 000 ml (final volume)

Afteff preparation; the solution shall be placed in a tightly sealed container and cryoprg
temperaturef)=20 °C or lower. The solution shall be used no later than 6 months from
preppration:

The $uitable amount of adenosine-disodium 5-triphosphate trihydrate can be calculated fi

br solutions
I.

" preserving
in the same

ying mixing.

bserved at a
the date of

rom the ATP

content of each commercial product.

6.15 Buffer solution for ATP luminescent reagent

N-[Tris (hydroxymethyl) methyl] 1117 mg
glycine

Ethylenediamine disodium 183 mg
tetraacetate dihydrate

Magnesium acetate tetrahydrate 808 mg
DL-dithiothreitol 6,7 mg

© IS0 2021 - All rights reserved
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Dextrin 25000 mg

Sucrose 925 mg

Water 250 ml (final volume)
pH 75+0,2

6.16 ATP luminescent reagent

Luciferase (EC: 1.13.12.7) 16,0 mg
D-luciferin 12,6 mg
Bovine serum albumin 56 mg
Buffer solutjon (6.15) 30 ml

Once fully dfssolved, let sit at room temperature for 15 min before use. Use within 3k of preparatipn.

When a different ATP luminescent reagent is used, its composition shall be recorded.

6.17 ATP e¢xtracting reagent

N-[Tris (hydroxymethyl) methyl] glycine 45 mg

10 % aqueotis benzalkonium chloride 0,2 ml
Water 9,8 ml
pH 12,0 0,5

When a diffgrent ATP extraction reagent is used; its composition shall be recorded.

6.18 ATP ¢liminating reagent
An agent to feduce the ATP in NB (6:5)-to less than 10713 mol/l within 15 min.

Use within 8 h of preparation.

Apyrase (E(: 3.6.1.5) 4,6 international units/ml

Adenosine phosphate-deaminase 46 international units/ml
(EC: 3.5.4.6 pr EC 3.5.417)

Sucrose 37 mg
Bovine serum albumin 20 mg
0,05 mol/1 buffer solution of 10 ml
2-morpholinoethanesulfonicacid,

monohydrate

pH 6,0 0,5

When a different eliminating reagent is used, its composition shall be recorded.

NOTE Commercially available reagent.

8 © IS0 2021 - All rights reserved
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6.19 SCDLP or other medium for preparing ATP reference solution

SCDLP (6.8) or other medium 10 ml

ATP eliminating agent (6.18) 1 ml

After mixing, maintain at 30 °C to 37 °C for 1 h to prevent microbiological contamination.

Next, transfer to a hot-water bath at 70 °C to 90 °C for 1 h and cool down to room temperature.

Preserve the solution under refrigeration and use within 24 h.

An A
contq

6.20

Sodif
Poly{
Watg
Mix ¥

7 1

7.1

The
desc

7.2

7.2.1
The
Alteq]

TP reference solution should be prepared if the addition of neutralizing agents cau
bnt in the shake-out solution to exceed 10-11 mol/I.

Shake-out physiological saline
im chloride (NaCl) 85¢g
orbate 80 20g
r 1000 ml
vell and sterilize by autoclave (5.28).

Reference strains

Strains

following strains shall be used in all antibacterial activity tests. The strain number
ribed in Annex A.

ftaphylococcus aureus

Klebsiella pneumoniae
Restoration and Storage of strains

General

strains shallbe restored and stored in accordance with the supplier’s recommendation

natively, thepreservation method as described in EN 12353 can also be used.

ses the ATP

b shall be as

7.2.2

Ceramichbead method

From a sample of the freeze-dried bacterial strain and following the recommendations supplied with
the culture, resuspend it in 5 ml of TSB (6.2). Take sample of the suspension and isolate it in a Petri dish
(5.17) containing TSA (6.3). Incubate the cultures for 18 hto 24 hat 37 °C + 2 °C.

After incubation, use the culture isolated in the Petri dish to verify the purity of the strain.

After verification, prepare the stock cultures.

Sample 0,7 ml of the broth culture and spread it over the surface of the Petri dish containing the TSA.
Incubate the culture on plates for 18 hto 24 h at 37 °C £ 2 °C.
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Add 10 ml of cryoprotective solution (6.13) to the surface of the TSA plate culture and resuspend the
cells in the solution using a sterile glass spreader. Sample the suspended cells from the surface of the
agar, dilute them in 100 ml of cryoprotective solution and incubate for 30 min at 20 °C.

Using a pipette (5.15), sample 1 ml of the suspension and transfer it to a cryogenic vial (5.16) containing
the beads (5.19). Shake the vial in order to spread the suspended cells around the beads.

than 1 min at ambient temperature.

Where a cryoprotective solution containing glycerol is used, let it stand for 30 min at 20 °C.

Where a cryoprotective solution containing dimethylsulfoxide is used, do not let it stand longer

Withdr:
freezer

Prepare 10~
of each diluf
down to 45

the plate cu

Store the cr

7.2.3 Glyg
Inoculate a
colony. Incu
logarithm o

For each sti
Place 225 ]
shall be 15 ¢

For each st
80 % glycer]
formation o
Check the vi

To recover 3
of the solid {
thawed becd

To use the -

8 Testp

8.1 Abso

iw the excess cryoprotective solution with a sterile pipette. Place the cryogenic vialg in a
(5.12) setat =70 °C or lower.
6 and 107 dilutions of the suspension using the serial dilution method. Take a1,0"ml sajmple
ion and transfer it to separate Petri dishes. Add 12 ml to 15 ml of nutritive solution, cgoled
’C + 1 °C. Incubate for 18 h to 24 h under the conditions specified for the'strain. Enumerate
tures and confirm that the suspension contains less than 5 x 108 CFU/ml.
ogenic vials in a freezer at a temperature below -70 °C.

erol suspension method
15 ml culture tube containing 5 ml of appropriate medium with a freshly grown isojated
bate, usually, for 5 h to overnight at 37 °C until the Bacteria culture seems to reach th¢ late
" stationary phase in the growth curve.

ain to be stored below -70 °C, for the archives, prepare a sterile, labelled cryogenid vial.
of sterile 80 % glycerol in a cryogenic vial::Add 1,0 ml of the bacterial culture (frozen $tock
o glycerol). Mix well using the vortex mixer (5.4) and store in a tube at =70 °C or lower.
Fain to be stored at -20 °C, as liquid glycerol working stock, pipette equal volumgs of
ol and bacterial culture into a labelled polypropylene tube. Mix the contents well to avoid
ice crystals that will decrease-the viability of the cells. Place the tube in a freezer at -40 °C.
ability of the cells after 1 week if possible.

strain from the glyceradl stock stored below -70 °C, use a sterile toothpick to scrape pjieces
ubstance, then stredk the cells onto the appropriate medium. The frozen stock shall npt be
use each freeze—tlraw cycle will resultin a 50 % loss in cell viability.
PO °C working 'stock, pipette 50 pl to 100 pl as inoculum for a 5 ml overnight culture.
rocedures
rption method (see Annex E)

8.1.1

Incubation of test strain

8.1.1.1 Obtain the strain preserved as stock culture using an inoculating loop, streak onto the plate of

EA (6.11) or

The plate is

10

TSA (6.3) and incubate at 37 °C + 2 °C for 24 h to 48 h.

keptat 5 °C to 10 °C and should be used within 1 week from the date of preparation.
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8.1.1.2 Pour 20 ml of NB (6.5) or TSB (6.2) into a 100 ml Erlenmeyer flask. Apply an inoculating loop
to pick one colony up from the incubation as specified in 8.1.1.1 and inoculate it in the broth. Incubate
under the following conditions:

Temperature: 37°Cx2°C
Rate of shaking: 110 min~! and 3 cm width by reciprocal incubation shaker (5.27)

Incubation time: 18 hto 24 h

8.1.1.3 Pour 20 ml of NB (6.5) or TSB (6.2) into a 100 ml Erlenmeyer flask. Add 0,4 ml of the inoculum
from|the incubation as specified in 8.1.1.2 that contains 1 x 108 CFU/ml to 3 x 108 CFU/m|l in bacteria
concgntration or an ATP concentration of 1 x 1076 mol/1 to 3 x 1076 mol/I to the flask apd indqubate under
the fpllowing conditions:

Temperature: 37°Cx2°C

Rate|of shaking: 110 min~! and 3 cm width by reciprocal incubation shaker (5.27)
Incubation time: 3 hz*1h

Target CFU or ATP concentration after incubation: 107 CFU/ml 0£:40~7 mol/1.

The prepared inoculum shall be preserved by ice-cooling and used within 8 h.

8.1.2 Preparation of test inoculum

Adjupt the bacteria to a concentration of 1 x 105 GFU/ml to 3 x 105 CFU/ml by a spectrophotometer or
McF3arland’s nephelometer (5.1);

or

adjust the ATP to a concentration of }*30-2 mol/I to 3 x 10~2 mol/I by the luminescence njethod using
NB (¢.5) or TSB (6.2) after it has beendiluted 20 times with water at room temperature.

The prepared inoculum shall he'preserved by ice-cooling and used within 4 h.
8.1.3 Preparation of test specimens
8.1.3.1 Mass and shape of test specimens

8.1.3.1.1 Obtain test specimens with a mass of 0,40 g + 0,05 g and cut to a suitable pize for test
specimens.

8.1.3.1:2 Qbtain six test specimens of the antibacterial testing sample and six test specimens of the
control fabric or untreated fabric if available.

Three of the control specimens and three of the antibacterial testing specimens are used for zero time,
immediately after inoculation. The remaining six specimens are used for the contact time after 18 h to
24 h incubation.

8.1.3.2 Setting the test specimen

Place each of the test specimens in separate vials by selecting the following method appropriate to the
nature of the test sample.

a) Ifspecimens tend to curl easily, or if it contains wadding or down, place a glass rod (5.18) onto the
specimen in the vial. Alternatively, lace up both ends of the specimen with thread.
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b) If the specimen is yarn, arrange the yarn in a bundle and place a glass rod onto the specimen in the
vial.

c) Ifthe specimen is from a carpet or a similar construction, cut the pile and place a glass rod onto the
specimen in the vial.

When necessary, test samples may be washed in accordance with ISO 6330 or another suitable method,
and after the final washing, the samples are rinsed with water to eliminate the washing detergent. The
use of an unspecified method shall be recorded.

8.1.3.3 Sterilization

8.1.3.3.1 (General

When contamination is suspected or was found, sterilize test specimens by autoclave (5(28) according
to the following procedure.

8.1.3.3.2 Procedure

8.1.3.3.2.1 | Wrap the opening of vials containing specimens with aluminiunifoil (5.26).
8.1.3.3.2.2 | Place the wrapped vials in a metal wire basket (5.25) forautoclaving.
8.1.3.3.2.3 | Wrap the vial caps with aluminium foil and place thém in the wire basket.

8.1.3.3.2.4 | Sterilize the caps and the vials containing the test specimens by autoclave for 15 min to
20 min.

8.1.3.3.2.5 | After sterilization, remove the aluminium foil and allow the specimens in the vials tp dry
for 60 min qr more by placing them on a clean.bench (5.6) or any other place where there is no risk of
airborne coptamination.

8.1.3.3.2.6 | Cap the vials securely.

When autodlaving is not possible;sterilization may be accomplished by ethylene oxide gas, y -rpy or
another suitable method. Thewse of alternative methods shall be recorded.

8.1.4 Testoperation

8.1.4.1 Injoculation of test specimens

Accurately pipette 0,2 ml of the inoculum prepared in 8.1.2 at several points on each test specimen
prepared in'8332-+te-ensure-thatneinectiumtouchesthesurface-of-the-vialandcap-thewis

8.1.4.2 Shake-out after inoculation

Immediately after the inoculation of 8.1.4.1, add 20 ml of SCDLP medium (6.8) or the neutralizing
solution (6.10) or the shake-out physiological saline (6.20) into each of the six vials in which a control
specimen and an antibacterial testing specimen have been placed, cap the vials and shake out as
specified in Annex B by hand or mixer (5.4) or stomacher (5.5) by transferring specimen a sterile bag
(5.22).

8.1.4.3 Incubation

Incubate the six vials (three control specimens, three testing specimens) at 37 °C + 2 °C for 18 h to 24 h.

12 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6804d7cbeba495daf168bd0c159101b6

ISO 20743:2021(E)

8.1.4.4 Shake-out after incubation

After the incubation of 8.1.4.3, add 20 ml of SCDLP medium (6.8) or of the neutralizing solution (6.10) or
the shake-out physiological saline (6.20) to each of the six vials, cap the vials and shake out as specified

in Annex B by hand or mixer (5.4) or stomacher (5.5) by transferring the specimen in a sterile bag
(5.22).

8.1.4.5 Calculation of number of bacteria or amount of ATP

8.1.4.5.1 General

Obtalin the number of bacteria or amount of the ATP as specified in 8.1.4.2 and 8.1.4.4 from [the bacteria
concentration or the ATP concentration obtained by the quantitative measurement methedys in Annex C
or Amnex D according to Formulae (1) and (2).

NOTH ATP measuring device measures both living bacteria and dead bacteria.
8.1.4.5.2 Number of bacteria

M=cgx20 (@8]
where

M is the number of bacteria per specimen;
¢g Is the bacteria concentration obtained in Antiex C;

20 is the volume of the shake-out solution;ifwmillilitres (ml).
8.1.4.5.3 Amount of ATP

M'=cprpx20 (2
where

M is the amount.of ATP per specimen;
¢yrp  is the ATP.cOncentration obtained in Annex D;

20  is theyolume of the shake-out solution, in millilitres (ml).

8.1.3 Testresults

8 1 [ ] A S | £ afi £ o fF. i 2ila £la 'S 1 3
sdaJe L JUUSTIIITIIT UT TCST TIITTUVUIITSS WILIT LIIT LUt U1 spcotiicia

When the conditions of a), b) and c) or a), b) and d) are satisfied, the test is judged to be effective. When
the test is judged to be ineffective, a retest shall be carried out.

a) The testinoculum of 8.1.2 shall be 1 x 105> CFU/ml to 3 x 10> CFU/ml or the ATP concentration shall
be 1 x 102 mol/l to 3 x 10~2 mol/1.

b) The difference in common logarithm in extremes of the number of bacteria, or the amount of ATP
for the three control specimens immediately after inoculation and after incubation, respectively,
shall be less than one.

c) The growth value obtained according to the following formula shall be equal or more than 1,0 in
the plate count method.
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d) The growth value obtained according to Formula (3) shall be equal or more than 0,5 in the

lumines

cence method.

F=IgC, -1gC,

where

F
Ig C,

is the growth value on the control specimen;

TP obtained from three control specimens afteran 18 h to 24 h incubation:

(3)

is the common logarithm of arithmetic average of the numbers of bacteria, or the amount of

Ig C,

8.1.5.2 (4

When the cq
judged to be

The differen
three antibg
shall be less

To validate
the treated
neutralizer
antibacterid

When the t
Formula (4)

A=(1gC|

where
A
F
G

g T

is the common logarithm of arithmetic average of the numbers of bacteria, or the.amoy
ATP, obtained from three control specimens immediately after inoculation.

Iculation of antibacterial activity value

ndition in the next paragraph is satisfied, the test is judged to be effective. When the t
ineffective, a retest shall be carried out.

ce in common logarithm in extreme of the number of bacteria, e the amount of ATP fa
cterial testing specimens immediately after inoculation and‘after incubation, respect
than two.

the test, it is necessary that the difference in logarithm of extremes for the specime
sample is less than 2 after inoculation and incubation. To repeat the testing becaus
is not effective, it is necessary to know from“the manufacturer how to neutraliz
| agent.

bst has been judged to be effective, obtain the antibacterial activity value accordij
in case of € > T, substitute C for Tj,.

-1gCy)-(1gT, - 18Ty )=F -G

is the antibacterial aCtivity value;
is the growth valte on the control specimen (F:lgCt -1gC, ) ;
is the growth'value on the antibacterial testing specimen (G=1gT, -1gT;);

is the.common logarithm of arithmetic average of the numbers of bacteria, or the amoy
ATP, obtained from three antibacterial testing specimens after an 18 h to 24 h incubat

nt of

st is

r the
ively,

ns of
e the
b the

ng to

(4)

nt of
jon;

lg T,
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1s the common logarithm of arithmetic average of the numbers of bacteria, or the amount

of ATP, obtained from three antibacterial testing specimens immediately after inocula

tion.
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Transfer method (see Annex E)

8.2.1 Preparation of test inoculum

8.2.1.1

Incubation of test strain

Obtain the strain preserved as stock culture using an inoculating loop, streak onto the plate of TSA
(6.3) and incubate at 37 °C £ 2 °C for 18 h to 24 h. After incubation, extract a colony from the plate,
streak onto another plate of TSA and incubate at 37 °C + 2 °C for 18 h to 24 h.

NOT The second transfer constitutes the working culture(s)

Wheh inoculation cannot be completed within a single day, a 48-h culture may_bg, {sed for the
subsgquent inoculation, provided that the culture is stored in an incubator (5.2) for48'h. In this event,
a new 24-h subculture shall be prepared prior to performing the test. A fourth subculture{shall not be
used

8.2.1.2 Preparation of test inoculum

Obtalin a colony from the second transferred TSA using an inoculating loop, place it in the Peptone-salt
solutjion (6.6) and mix well with the vortex mixer (5.4). Adjust thenumber of bacteria to a cqncentration
of 1|x 108 CFU/ml to 3 x 108 CFU/ml or an ATP concentration“of 2 x 10~7 mol/l to 6 3% 1077 mol/I
using the Peptone-salt solution (6.6) by the spectrophotométer’ or McFarland’s nephelomegter (5.1) or
lumipescence method. Dilute the inoculum to a concentration of 1 x 106 CFU/ml to 3 x 10P CFU/ml or
an ATP concentration of 2 x 10-2 mol/l to 6 x 102 mol/] Gising the Peptone-salt solution (6.J6). The final
number of bacteria shall be checked by the quantitative‘measurement method specified in Annex C and
Anngx D.

8.2.2 Preparation of specimens

Cut the test specimens by using a template-with the diameter 38 mm + 1 mm (5.21).

The test specimens shall not contain ‘any seams, selvages, embroidery, fasteners, etc.

A sufficient number of specimens should be prepared to allow for repeat tests, with a minimum of
0,5 mi2 in size from the same/batch and without from selvages or stemming.

Wheh necessary, test samples may be washed in accordance with ISO 6330 or another suitgble method,
and after the final washing, the samples are rinsed with water to eliminate the washing defergent. The
use df an unspecifi€d)ymethod shall be recorded.

Wheh contamindtion is suspected or was found, the specimens for test shall be sterilized by autoclave
(5.29). The.ethylene oxide gas, y-ray or any other suitable method can be used with recording in the
test report:

8.2. Testoperation

8.2.3.1 Inoculation to agar plates

Prepare 12 plates of the agar for transfer (6.4). Inoculate 1 ml of the test inoculum of 8.2.1.2 on the agar,
inclining the plate in several directions so as to completely flood the surface of the plate. Suck up as
much of the excess liquid as possible. Let stand for 5 min + 30 s.

8.2.3.2 Transfer to specimens

Prepare three control specimens and three antibacterial testing specimens for using immediately after
transfer (six specimens) and after incubation (six specimens), respectively. Set each specimen on the
agar surface of 8.2.3.1 and weigh down with a 200 g stainless-steel cylinder (5.24) for 60 s + 5 s. Place
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each specimen in a 55 mm to 60 mm in diameter Petri dish (5.17) with the transferred surface face up.
Incubate in a humidity chamber (5.8) for 18 hto 24 hat 37 °C + 2 °C.

8.2.3.3 Shake-out after transfer

Immediately after transfer, place each specimen in a sterile bag or a vial containing 20 ml of the
neutralizing solution (6.10) and shake out as specified in Annex B by hand, mixer (5.4), or stomacher
(5.5).

8.2.3.4 Shake-out after incubation

After incubjtion, place each specimen in a sterile bag or a vial containing 20 ml of the neutralizing
solution (6.10) and shake out as specified in Annex B, by hand, mixer (5.4) or stomacher (5.5)

8.2.3.5 C3alculation of number of bacteria or amount of ATP

8.2.3.5.1 (eneral

Obtain the [number of bacteria or the amount of ATP from 8.2.3.3 and 8.2:3.4 from the badteria

concentration or ATP concentration obtained by the quantitative measugement methods in Annex C
and Annex I) according to Formulae (5) and (6).

8.2.3.5.2 Number of bacteria

M=cyxp0 (5)

where

M is the number of bacteria per specimen;
cg isthe bacteria concentration obtainedin Annex C;

20 is the volume of the shake-out sdlution, in millilitres (ml).
8.2.3.5.3 Amount of ATP

M'=cprpx20 (6)
where

M'  igthe arfiount of ATP per specimen;

cyrp 19 the ATP concentration obtained in Annex D;

20  isthe volume of the shake-out solution, in millilitres (ml).

8.2.4 Testresults

8.2.4.1 Judgement of test effectiveness with the control specimen

When the conditions of a), b) and c) or a), b) and d) are satisfied, the test is judged to be effective. When
the test is judged to be ineffective, a retest shall be carried out.

a) The test inoculum of 8.2.1.2 shall have a concentration of 1 x 10 CFU/ml to 3 x 106 CFU/ml or the
ATP concentration shall be 2 x 10-2 mol/1 to 6 x 10-2 mol/I.
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The difference in logarithm in extremes of the numbers of bacteria, or the amount of

ATP for the

three control fabrics immediately after transfer and after incubation, respectively, shall be less

than one.

The growth value obtained according to the following formula shall be equal or more than 1,0 in

the plate count method.

The growth value obtained according to Formula (7) shall be equal or more than 0,5 in the

luminescence method.

F=IgC, -1gC,

(7)

lg C, is the common logarithm of the arithmetic average of the numbers ©f, bacter

amount of ATP, obtained from three control specimens after an 18 t6 24 h inc

is the common logarithm of the arithmetic average of the numbers of bacteria or fo
of ATP, obtained from three control specimens immediately aftertransfer to the ¢

Ig C,

.2 Calculation of antibacterial activity value

h the condition in the next paragraph is satisfied, the testisyjudged to be effective. Wh¢
bd to be ineffective, a retest shall be carried out.

Hifference in common logarithm in extremes of the numbers of bacteria, or the am
he three antibacterial testing specimens immediately after inoculation and after
pctively, shall be less than two.

t

lidate the test, it is necessary that the difference in logarithm of extremes for the s
reated sample is less than 2 after inoculation and incubation. To repeat the testing
Falizer is not effective, it is necessary to know from the manufacturer how to ne
acterial agent.

i

h the test has been judged.to be effective, obtain the antibacterial activity value §

ula (8):
=(1gC,—1gC,)—(1gT, >1gT,)=F -G
e

is.the'antibacterial activity value;

is the growth value on the control specimen (F=1gC, —1gC, );

a or for the
ubation;

r the amount
bntrol fabric.

bn the testis

punt of ATP
incubation,

pecimens of
because the
utralize the

ccording to

(8)

1L

_igTo )

Cir

fsthe growtirvatue om the amntibactertat testing specimen (6=tg 7,

Ig T

is the common logarithm of the arithmetic average of the numbers of bacteria or for the amount

of ATP, obtained from three antibacterial testing specimens after an 18 h to 24 h incubation;

g T

is the common logarithm of the arithmetic average of the numbers of bacteria or for the amount

of ATP, obtained from three antibacterial testing specimens immediately after transfer.
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8.3 Printing method (see Annex E)
8.3.1 Incubation of test strain

8.3.1.1 Obtain the strain preserved as stock culture using an inoculating loop, streak onto the plate of
EA (6.11) or TSA (6.3) and incubate at 37 °C * 2 °C for 24 h to 48 h.

The plate is kept at 5 °C to 10 °C and should be used within 1 week from the date of preparation.

8.3.1.2 Pour 20 ml of NB (6 5) into a 100 ml Erlenmeyer ﬂask Apply an 1noculat1ng loop to plck one
colony up frpm the 1 ’ ar the
following conditions:

Temperaturg: 37°Cx2°C
Rate of shaking: 110 min~! and 3 cm width by reciprocal incubation shaker (5.27]

Incubation flime: 18 hto 24 h

8.3.1.3 Pojur 20 ml of NB (6.5) into a 100 ml Erlenmeyer flask. Add 0,4 fl of the inoculum frorh the
incubation ds specified in 8.3.1.2 that contains 1 x 108 CFU/ml to 3 x 108 €FU /ml in bacteria concentrption
or an ATP cgncentration of 1 x 10-¢ mol/1 to 3 x 10-¢ mol/I to the flaskand incubate under the following
conditions:

Temperaturg: 37°Cx2°C

Rate of shaKing: 110 min~! and 3 cm width by reciprecal incubation shaker (5.27)
Incubation ffime:  3h*1h

Target CFU pr ATP concentration after incubatién: 107 CFU/ml or 10~7 mol/1

The prepargd inoculum shall be preserved-byice cooling and used within 8 h.

8.3.2 Preparation of test inoculum

Adjust the ifoculum to a concentration of 1 x 107 CFU/ml to 3 x 107 CFU/ml by the spectrophotometer
or McFarland’s nephelometer: (5:1) method or an ATP concentration of 1 x 10~7 mol/I to 3 x 10~7 mol/I
by the luminescence method using a 20 times dilution with NB (6.5) at room temperature.

The prepargd inoculum/shall be preserved by ice cooling and used within 4 h.

8.3.3 Prefreatnient of specimen

8.3.3.1 Sampling

When necessary, samples may be washed in accordance with ISO 6330 or another suitable method, and
after the final washing, the samples are rinsed with water to eliminate the washing detergent. The use
of an unspecified method shall be recorded.

Cut six control test specimens and six antibacterial test specimens by using a template with the
diameter 60 mm + 1 mm (5.21)

NOTE Three of the control specimens and three of the antibacterial testing specimens are used to measure

the number of bacteria immediately after the printing of test bacteria. The remaining specimens are used to
measure the number of bacteria after incubation (total of six).
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.2 Sterilization of test specimens

Place the specimens in a Petri dish (5.17), cover with aluminium foil and sterilize by autoclave (5.28)
for 15 min to 20 min. After sterilizing, remove the foil, place on a clean bench (5.6) or any other place
where there is no risk of airborne contamination and dry for 60 min or more.

When autoclaving is not possible, sterilization may be accomplished by ethylene oxide gas, y -ray or
another suitable method. The use of alternative methods shall be recorded.

8.3.3

.3 Humidity conditioning of specimens

Pour
benc
solid
hum

a humidity of more than 70 % RH.

8.3.4

8.3.4
Set 4

Pour]

inocyilum prepared in 8.3.2, and filtrate under aspiration:-’Continue the aspiration for ap|

1 mi

NOTH

sterillization.

NOTH
using

8.3.4

8.3.4
steri
facin

8.3.4
Placd

8.3.4
rotat

FU ml of the agar Tor printing (6.1Z) 1nto a Petr1 dish (5.1/). Place the uncovered dis

(5.6) to cool and solidify. Cool to room temperature avoiding dew formationsWh
ifies, turn the dish upside down. Place the specimen on the inside of the dish lidyand ¢
dity of the specimen for 18 h to 24 h in humidity chamber (5.8) at a temperature 6f 20

Test operation

.1 Filtering of test bacteria

5 ml of NB (6.5) after it has been diluted 20 times onthe membrane filter, add 2 mnj

h after the liquid on the membrane filter disappeats’

1  The sterilization for the membrane filter;is*not carried out because the pore size if

2 A sintered glass or polytetrafluoroethylene-coated net is placed under the membran
the filtering apparatus. An aspirator, small air pump or other simple apparatus is used for asg

.2 Printing of test bacteria

.2.1 Remove the menibrane filter collecting the test bacteria from the filtering app
ized tweezers (5.23); place on the rotating table of the printing apparatus (5.10) with
o upwards as showsn’in Figure 1.

.2.2 Removye-the specimen of 8.3.3.3 from the Petri dish (5.17) using sterilized twe
on the menibrane filter facing downwards.

.2.3 \(Place the weight on the weighting plate, and print the bacteria on the membr
ing-the table by 180° in one direction for 3,0 s.

membrane filter on a filtering apparatus sterilized by autdclave on a clean bench (5.6).

on a clean
en the agar
pndition the
C+2°Cand

I of the test

[proximately

changed by

e filter when
iration.

aratus using
the bacteria

bzers (5.23).

hne filter by
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8.3.4.2.4 Immediately after printing, transfer the specimen to the lid for the Petri dish containing the
agar of 8.3.3.3 with the printed surface facing upwards and let it stand for 1 h to 4 h in an incubator (5.2).

an | (N
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e | o)
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|
! 3
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d e TR | I~’\
[~ i [~
HH | £4 ;
| ' |
! | | | |
| : |
|
Key
1  weight (17 kg) 4  specimen (@ 60 mm)
2 weightinlg plate 5 membrane filter (@ 47 mm)
3 silicone rubber (@ 42 mm) 6  turn plate (@ 54 mm) (anticlockwise rotation)
NOTE This figure illustrates the side of the printing apparatus (5.10). External dimensions: height 17() mm,
width 160 min, depth 150 mm.
Figure 1 — Printing apparatus?)
8.3.4.3 Incubatien‘test
Incubate the printed specimen in the Petri dish of 8.3.4.2.4 in an incubator (5.2) condition¢d at
20 °C + 2 °C land 70 % RH or-moreforaperiodof10h2+01h 20h201h 30h2+01h or40h<+01h.

The incubation time is determined by specific test condition requirements which shall be recorded.

8.3.4.4 Shake-out after printing

Immediately after printing, transfer each specimen of the control fabric of 8.3.4.2 to a vial containing
20 ml of the SCDLP medium (6.8), and shake out the bacteria from each specimen as specified in Annex B
by hand or mixer (5.4).

1) This apparatus is available from Aloka Co., Ltd. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of this product.
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8.3.4.5 Shake-out after incubation

After incubation, transfer each specimen of 8.3.4.3 to a vial containing 20 ml of the SCDLP medium
(6.8), and shake out the bacteria from each specimen as specified in Annex B by hand or mixer (5.4).

8.3.4.6 Calculation of number of bacteria or amount of ATP

8.3.4.6.1 General

Obtain the number of bacteria or amount of ATP from 8.3.4.4 and 8.3.4.5 from the bacteria concentration
or ATP concentration obtained by the guantitative measurement methods in Annex C and Annex D
according to Formulae (9) to (10).

8.3.4.6.2 Number of bacteria

M=cyx20 9)

where

M is the number of bacteria per specimen;

o

g is the bacteria concentration obtained in Annex C;

20 is the volume of the shake-out solution, in millilitres (ml).

8.3.4.6.3 Amount of ATP

—

=\ opx 20 (10)

where

M’ is the amount of ATP perspecimen;

o

Arp 1S the ATP concentration obtained in Annex D;

20  isthe volume of the shake-out solution, in millilitres (ml).
8.3.§ Testresults

8.3.5.1 Judgement of test effectiveness

Wheh the following two items are satisfied, the test is judged to be effective. When the test]is judged to
be inleffective, aretest shall be carried out.

a) The number of test bacteria or amount of ATP printed on the control fabric shall not be less than
1,0 x 106 CFU or 1,0 x 10~11 mol.

b) The amount of increase or decrease on the control specimen, F, obtained according to Formula (11),
shall be +0,5 to -0,5.

F=I1gC,-1gC, 11
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where

F is the value of increase or decrease on the control specimen;

lg C,  isthe common logarithm of the arithmetic average of the numbers of bacteria, or the average
amount of ATP, obtained from three control specimens after a 1 h to 4 h incubation;

lgC, isthe common logarithm of the arithmetic average of the numbers of bacteria, or the average
amount of ATP, obtained from three control specimens immediately after printing.

8.3.5.2 Calculation of antibacterial activity value

When the tlest is determined to be effective, obtain the antibacterial activity value accordirllg to

Formula (12):

A=IgC 1T, (12)
where
A is the antibacterial activity value;

lg C, s the common logarithm of the arithmetic average of thé mumbers of bacteria or for the
hverage amount of ATP, obtained from three control speéimens after a 1 h to 4 h incubdtion;

lg T, sthecommonlogarithm of the arithmetic average of the numbers bacteria or for the av¢rage
hmount of ATP, obtained from three antibacterial testing specimens aftera 1 h to 4 h incubation.
9 Judgement of antibacterial efficacy

The obtained value may be judged as the level of antibacterial efficacy as shown in Annex F.

10 Test report

The test replort shall contain the following information:
a) areference to this document i)e. [SO 20743:2021;
b) details ¢f the test specirhens;

c) name of the test bacteria;

d) strain number;

e) inoculatiph method;

f) concentration inoculum;

g) antibacterial activity value;

h) quantitative measurement method;
i) any deviation from this document;

j) date of test.
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Annex A
(normative)

Strain numbers

A.1 General

The bacteria to be used in the test shall be identical to those listed in Table A.1, which ane greserved by
the members of the World Federation of Culture Collection (WFCC). The strains usedin’the|test shall be
stated in the test report together with their supply sources.

A.2 | List of bacteria

Table A.1 — Bacteria for testing

Bacteria type WDEM code
Staphylococcus aureus 00193

http://refs.wdcmorg /getinfo.htm?sid=WDCM_0019B
Klebjiella pneumoniae 00192

http://refsswdcm.org/getinfo.htm?sid=WDCM_0019
NOTI 1 Other bacteria can be used after appropriate validation.

NOTE 2 Refer to WDCMA.

T

a  World Data Centre for Microorganisms. Availabl€ at: http://refs.wdcm.org/search.htm
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Shaking method

B.1 General

There are three methods to shake-out the bacteria from specimen, which are shaking by vortex nIxixer,
shaking by hand and shaking by stomacher (5.5).

B.2 Shaking by vortex mixer

Press the bqttom portion of the test tubes or bottles on the plate or rubber holder of the vortex mixer
(5.4) and mix for 5 s in 5 cycles.

B.3 Shaking by hand

Take the tesft tube or bottle by hand and shake in an arc of approxinyately 300 mm for 30 s.

B.4 Shakjing by Stomacher

Place the dgsignated disposable bag (5.22) in the Stontdcher machine (5.5) and run the machine for
1 min on ea¢h face of the bag.
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Annex C
(normative)

Quantitative measurement by plate count method

General

This

C.2

C.2.1
(5.11
shak

C.2.2

annex specifies the test procedure for quantitative measurement by the plate count m

Test procedure

Take 1 ml of the inoculum which is shake-out bacteria suspension fron¥specimens us
), add it to a test tube containing 9,0 ml + 0,1 ml of NB (6.5) or the-peptone-salt soluti
e well.

Take 1 ml of this solution using a new pipette, add it* to a separate test tube

9,0 ml £ 0,1 ml of the medium and shake well. Repeat the procedure successively and prep

serie
after
dishd

C.2.3
wate
solid

C.2.4
30C

s so that the dilutions are undertaken 5 times in total, Ifrequired, additional dilutions c
agreement between interested parties. Ensure that 1ml of each dilution is pipetted in
S.

Warm approximately 15 ml of EA (6.11)-6¢ TSA (6.3) to a temperature of 45 °C to 4
r bath (5.3), add to the dishes and mix well. Maintain at room temperature and, when

ifies, turn the dishes upside down and incubate at 37 °C = 2 °C for 24 h to 48 h.

After incubation, count the nurmber of colonies on the Petri dishes of dilution seri
FU to 300 CFU have appeared. When the number of viable bacteria is less than 30 CFU

ethod.

ing a pipette
pn (6.6) and

containing
e a dilution
n be applied
to two Petri

6 °C using a
the medium

les on which
in the Petri

dish¢s with 1 ml of shake-outhacteria solution, the number of CFU is used to calculate |the average
number. When the number 0f,viable bacteria is less than 1 in the Petri dishes with 1 ml pf shake-out
bactgria suspension, the average number is taken as 1.
C.2.5 Obtain the bactéria concentration in the solution according to Formula (C.1):

dg=ZXR (C.1)
whefe

Cg 1sthe bacteria concentration, in Colony Forming Units per millilitre (CFU/ml});

Z  isthe average value of two Petri dishes in Colony Forming Units (CFU) per 1 ml of inoculum;

R s the dilution rate.
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Annex D
(normative)

Quantitative measurement by luminescence method

D.1 General

This annex {

D.2 Test

D.2.1 Calibration curve formula

D.2.1.1 Pr
(6.7), the S(
ATP concent

D.2.1.2 Pour 0,1 ml of each solution specified above into three.se¢parate test tubes. Add 0,9 ml d

dilution buf
tubes and dj¢

D.2.1.3 Pojur 0,1 ml of physiological saline (6.7), SCDLR(6.8) or another suitable medium, 0,8 ml g

dilution buf
and pour 0,
them as spe

D.2.1.4 Ad
reagent (6.1

apply a luminescence photometer (5.9) to determine the quantities of luminescence.

D.2.1.5 Ad
extracting rq
ATP lumines
determine tJ

D.2.1.6 Di
the measurd

pecifies the test procedure for quantitative measurement by the luminescence metho
procedure
epare the ATP standard reagent (6.14), and dilution medium, such as the physiological g

DLP medium (6.8) or another suitable medium, and prepare three dilution solutions
ration of 2 x 10-8 mol/l, 2 x 10-2 mol/l and 2 x 10-10 mol/krespectively.

fer (6.9) to each tube and shake amply. Pour 0,1 m}-of*each solution into three separatg
bsignate them as specimens for measuring the dilited standard reagent.

ml portions into three separate test.tubes. Let them stand for 5 min to 30 min and desig
rimens for measuring the blank.

7) and shake. Add 0,1 ml(of*ATP luminescent reagent (6.16), shake again and immedj

d to the specimens-for measuring the diluted standard reagent, 0,1 ml portions of]
bagent (6.17) immorder, starting from the lowest concentration, and shake. Then add 0,1
cent reagent(6:16), shake again and immediately apply a luminescence photometer (5]
e quantities of luminescence.

yide, the ATP concentration by the average of the quantity of luminescence obtained

aline
with

f the
b test

f the

fer (6.9), and 0,1 ml of ATP eliminating reagent (6.18) into a plastic test tube. Shake amply

rnate

d to a test tube containing the Specimen for measuring the blank, 0,1 ml of ATP extracting

ately

ATP
ml of
9) to

from

ment of diluted standard reagent (2 x 1078 mol/l, 2 x 10~2 mol/l and 2 x 10~10 mol/I)

, and

record this v

26

alue as the average value of the gradient a.
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