JIS

JAPANESE
INDUSTRIAL
STANDARD

Translated and. Publidhed by
Japanese Standards Asgociation

JIS L 1902 -

(JTETC/JSA)

Textiles—Determination of
antibacterial activity and efficacy of

textile prodticts

ICS 07.100.99;59.080.01

Reference number : JIS L 1902 : 2015 (E)

PROTECTED BY COPYRIGHT

278


https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

L 1902 : 2015

Date of Establishment: 1990-11-01

Date of Revision: 2015-07-21

Date of Public Notice in Official Gazette: 2015-07-21

Investigated by Japanese Industrial Standards Committee
Standards Board for ISO area

Technical Committee on Consumer Life Products

JIS L 1902:2015, First English edition published in 2016-01

Translated and published by: Japanese Standards Association
Mita MT Building, 3-13-12, Mita, Minato-ku, Tokyo, 108-0073 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2016

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

Printed in Japan
NH/AT

PROTECTED BY COPYRIGHT



https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

L 1902 : 2015

Contents
Page

| aN 7 070 KU Te1 A0 ) o R LT T TN 1
1 Scope ............................................................................................................................ 1
2 NOIrMAtiVE TEFETEIICES «tvcereerterttettmuiiniiiiiiiiiitiitiiiistieiireietartsetertiesetsteacietssossissorossnssons 2
3 Terms and definitions o cceereererererrrmreieiireiiiiiiiieiiireieiiteetieneietstssssscineaseses et os .2
4 Safety precaution .................................................................................................... ...3
5 Apparatus ............................................................................................................... .3
6 Reagents and culture medig - ocoeerererereriiiiiiii T ... 5
7 REfETEIICE SETAITIS crererrrrrererrerrirrrieertririeisesisrsiseciresesrsirereorsssesssmhoecsesserseracssorsrssercrsssd ...9
0 T 5 iz T W= A ...9
7.9 Storage OF SETAINS «+vvvveererrrereenimimiiiiiiiiiiiiinn o ...9
8 Test procedures ...................................................................................................... .11
8.1 Absorption Method +-verereerrvenniiiiiiiiiiiinemelh i e .11
8.2 [Transfer method «-«ccocooverimimiii .16
8.3 [Printing method . cccrorrereieiariiirri s .18
Lo R | 02T 0 W 05 1= 0 Y Yo .29
9 Antibacterial efficacy «reeerereoemi i .29
10 [Test TEPOTE coeee et e .23
Anngx A (normative) Refefence Strains --cc-occoeeomermmermmmmiiiiiieeeee .24
Annex B (normative) Shaklng MELROQ < cvvrreereii .26
Annex C (normativé),* Quantitative measurement by plate count method-----------: - 27
Annegx D (normative) Quantitative measurement by luminescence method - -28
Anngx E (informative) Testing examples .................................................................. .30
Annegx F\(informative) Antibacterial efﬁcacy ........................................................... .34
Annex JA (normatlve) Qua]ltatlve test (ha]o method) ............................................. 35
Annex JB (informative) Comparison table between JIS and corresponding

International Standard «-«cccoeereereercreaieriiiiiiririiriririennen. 41

(1)

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

L 1902 : 2015

Foreword

This translation has been made based on the original Japanese Industrial Standard
revised by the Minister of Economy, Trade and Industry through deliberations at the
Japanese Industrial Standards Committee according to the proposal for revision of
Japanese Industrial Standard submitted by Japan Textile Evaluation Technology
Council (JTETC)/Japanese Standards Association (JSA) with the draft being attached,
based on the provision of Article 12 Clause 1 of the Industrial Standardization Law.
Consequently JIS L 1902:2008 has been withdrawn and partially replaced with this
Stanglard.

This [JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard may conflict| with
patent rights, applications for a patent after opening to the public or utility model rights.
The relevant Minister and the Japanese Industrial Standards Committee arg not
respdnsible for identifying any of such patent rights, applications for a patent [after
opening to the public or utility model rights.

(i1)
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JAPANESE INDUSTRIAL STANDARD JIS L 1902 : 2015

Textiles—Determination of
antibacterial activity and efficacy of
textile products

Introduction

This Japanese Industrial Standard has been prepared based on the second edition
of ISQ 20743 published in 2013 with some modifications of the technical contents to cor-
respdnd to technical trend and actual situation in Japan.

The portions given sidelines or dotted underlines are the matters in which’thg con-
tents|of the corresponding International Standard have been modified. A list of modi-
ibons with the explanations is given in Annex JB. Testing examples are given in

The matters contained in Annex JA are unique contents of JISythat are not givien in

This Standard specifies quantitative and qualitative test methods to determine the

antibacterial activity of all antibacterial textile products including nonwoveng and

This Standard is applicable to all textile.products, including cloth, wadding, t}read

ard-
e) or

Based on the intended application and on the environment in which the textile prod-

uct i to be used and also on-$hé surface properties of the textile properties, the| user

can select the most suitable of the following four determination methods on determina-

tion ¢f antibacterial activity.

a) Absorption method An evaluation method in which test bacterial suspensjon is
ihoculated directly onto the specimens.

b) ransfer-method An evaluation method in which test bacteria are placed ¢n an
dgar plate and transferred onto the specimens.

c) rinting method An evaluation method in which test bacteria are placed|on a

Iiter and printed onto Specilnens.

d) Halo method A qualitative method to evaluate by the existence of halo.

The colony plate count method and the ATP (ATP = Adenosine Tri-phosphate) lumi-
nescence method are also specified for measuring the enumeration of bacteria.

The evaluation of photocatalytic antibacterial efficacy treated on the photocatalytic

NOTE : The International Standard corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.
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ISO 20743:2013 Textiles—Determination of antibacterial activity of tex-

tile products (MOD)

In addition, symbols which denote the degree of correspondence i

n the

contents between the relevant International Standards and JIS are IDT

(identical), MOD (modified), and NEQ (not equivalent) according to
IEC Guide 21-1.

2 Normative references

ISO/

The following standards contain provisions which, through reference in this text, con-

stitu
ing a

J

J

J

J

J

dJ

J

3 T

3.1

speci

e provisions of this Standard. The most recent editions of the standards (in
endments) indicated below shall be applied.

S K 0970 Piston pipettes

S K 3800 Class I biological safety cabinets

S K 8150 Sodium chloride (Reagent)

S L 0803 Standard adjacent fabrics for staining of colour. fastness test

S R 1702 Fine ceramics (advanced ceramics, advaneed technical ceramics)—

S R 3505 Volumetric glassware

S Z 8401 Guide to the rounding of numbers

rms and definitions

r the purpose of this Standard, the'following term and definition apply.

control specimen
men which is the same textile product as the textile product to be tested, but

out antibacterial treatment, aised to validate the condition of test effectiveness

3.2

control specimen is not available, a 100 % cotton standard adjacent fabric (c

antibacterial agent

prodict desighed to prevent or mitigate the growth of bacteria, to reduce the numl

bacte

rid ‘or to kill bacteria

method for antibacterial activity of photocatalytic products and effi

clud-

with-

otton

her of

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

antibacterial activity
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3.5 antibacterial efficacy

3.6 plate count method

method in which the number of bacteria present after incubation is calculated by count-
ing the number of colonies according to a ten-time dilution method

The results are expressed in “CFU (Colony Forming Unit)”.

3.7
methpd in which the amount of adenosine triphosphate (hereafter referred to.as.“ATP”)

contdined in bacterial cells is measured

tominescence method

The results are expressed in “moles of ATP”.

3.8 |neutralizer

ical agents used to inactivate, neutralize or quench the antibacterial propertjes of
cterial agents

4 Safety precaution

The test methods specified herein reqliire the use of bacteria. These tests should be
carri¢d out by person with training and experience in the use of microbiological [tech-
niqugs. Safety precautions shall bbe,checked against and comply with regulationsg.

5 Apparatus

5.1 [Spectrophotometer; capable of measuring at a 620 nm to 660 nm wavelength, or
McF4rland’s nephelometer.

5.2 [Incubatorscapable of maintaining a constant temperature of 37 °C + 2 °C.

5.3 [Water.baths, one capable of maintaining a constant temperature of 46 °C 4 2 °C
and gnother capable of maintaining a temperature of 70 °C to 90 °C.

5.4 [Mixer, producing a vortex shaking action

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 or safety cabinet, for microbial test. Safety cabinet is specified in
JIS K 3800.

5.8 Humidity chamber, tropical chamber or other container capable of maintaining
a high-humidity more than 70 %RH atmospheric condition.
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5.9 Luminescence photometer, capable of measuring ATP of 107! mol/L to

107" mol/L 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 ro-
tating 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 tem-
perature below —-20 °C.

5.13 | Balance, which can be read to the nearest 0.01 g.

5.14 | Filtering apparatus, consisting of an upper container equipped with a mem-
brang filter and a lower container equipped with a suction opening.

5.15 | Pipette, having the most suitable volume for each use, with a tip made of [glass
or plastic, and with a tolerance to conform to Class A in JIS K 0970 or JIS R 3505 or

equivalent to it.

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 have been sterilized, madepf glass or plastic, in diameter|sizes
of 90/mm to 100 mm. For the specimen of transfer method, in diameter sizes of 5% 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 with.cap, of capacity 100 ml.

5.21 | Cutting template,made of a sterilizable material (stainless steel or glass)| with
a diameter of 38 mm + 1 mm.

5.22 | Disposable-plastic bags, sterile bags suitable for containing food produdts, to
be uded for one ¢f-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

5.25 Metal wire basket, for autoclaving, to be used for sterilizing test specimens.

5.26 Aluminium foil, capable of wrapping a metal wire basket, etc.

5.28 Autoclave, capable of sterilizing at 120 °C + 2 °C and 103 kPa + 5 kPa.
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6 Reagents and culture media

6.1 Water Water used in tests shall be analytical-grade water for microbiological
media preparation, which is freshly distilled and/or ion-exchanged and/or ultra-filtered
and/or filtered with RO (reverse osmosis). It shall be free from all toxic or bacteria in-
hibitory substances.

6.2 Tryptone soya broth (TSB) Mix well the following compositions and adjust pH
to 7.2 + 0.2, then sterilize by autoclave (5.28).

— 'Tryptone, pancreatic digest of casein NS
— Soya peptone, papain digest of soya 3g
— Jodium chloride (NaCl) According to JIS K 8150. 5g
—  (Hlucose 25¢g
— Dipotassium hydrogen phosphate 2.5g
— Water (6.1) 1 000 ml

6.3 [Tryptone soya agar (TSA) Mix well the followifig ‘compositions and adjust pH
to 7.2 + 0.2, then sterilize by autoclave.

— Tryptone, pancreatic digest of casein 15¢
— Soya peptone, papain digest of soya 5¢
— Sodium chloride (NaCl) 5g
— Agar 15¢g
—  Water 1000 ml

6.4 |Agar for transfer Mix 'well the following compositions and adjust pH tjo 7.2
+0.2] then sterilize by autoclave.

— Tryptone, pancreatic“digest of casein 075¢g
— Soya peptoneyspapain digest of soya 025¢g
—  Sodium chloeride (NaCl) 5¢
— Agar 15¢g
—  Water 1 000 ml

6.5 Nutrient broth (NB) Mix well the following compositions and adjust pH to 6.9
+0.2, then sterilize by autoclave.

— Beef extract 3g
— Peptone S5g
— Water 1 000 ml

6.6 Peptone salt solution Mix well the following compositions and adjust pH to 6.9
+0.2, then sterilize by autoclave.
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— Peptone, pancreatic digest of casein lg
— Sodium chloride (NaCl) 85¢g
— Water 1 000 ml

6.7 Physiological saline Mix well the following compositions and adjust pH to 6.9
+ 0.2, then sterilize by autoclave.

— Sodium chloride (NaCl) 85¢g

— Water 1000 ml

6.8 [SCDLP medium Mix well the following compositions and adjust pH to 7.2+ 0.2,
then [sterilize by autoclave.

— [Reptone, digest of casein 17¢g

— Peptone, digest of soybean 3g

—  Jodium chloride (NaCl) 5g

— IDipotassium hydrogen phosphate 25¢g

—  (Flucose 25g

— Ilecithin 1g

— Rolysorbate 80 ‘s

— Vater 1000 ml

6.9 |Dilution buffer for shake-out bacterial suspension This buffer solution con-
sists jof 0.00 5 mol/L sodium dihydrogen. phosphate containing 0.037 % sucrose anld ad-
justing pH to 7.2 +0.2.

6.10 | Neutralizing solution "The composition of the standard neutralizing solution
shall|be as follows.

— PRolysorbate 80 30¢g

— HKgg-yolk lecithin 3g

— Histidine hydsochloride 1g

— eat or‘casein peptone 1g

—  Jodiunt chloride (NaCl) 43¢

— onopotassium phosphate 36g

— Disodium phosphate dihydrate 72¢g

— Water 1000 ml

6.11 Enumeration agar (EA) Mix well the following compositions and adjust pH to

7.2+ 0.2, then sterilize by autoclave.

— Dehydrated yeast extract 25¢g
— Casein tryptone 50¢g
—  Glucose 10g
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— Agar 12gto 15 gV
— Water 1 000 ml

Note U Necessary mass is depending on the gel strength of the product.

6.12
clave

Agar for printing Mix well the following compositions, then sterilize by

— Agar 20g
—  Water 1 000 ml

7
2015

auto-

6.13
solut

prepé
a) A
1
C

b)

= O W

6.14

disodjium 5'-triphosphate trihydrate with water to make 1 000 ml. The concentrati

ATP
Af

prese
six m
D
\

6.15

Cryoprotective solution for bacterial species For freezing, a cryoprote
on containing 150 g/L of glycerol or 100 g/L of dimethylsulfoxide shall be use
ired as follows.

\dd 1 000 ml of tryptone soya broth (TSB) (6.2) or nutrient broth.(NB) (6.5).
50 g of glycerol or 100 g of dimethylsulfoxide, and mix well and sterilize by
lave.

'or solutions containing glycerol, sterilize the mixed-s6lution by autoclave.

.22 um membrane filter.

VOTE : Any commercially available product@may be used as long as it is a
protective solution or preserving system that contains glycerol or dip
ylsulfoxide and allows preservation of the strains in the same mann
the specified solutions.

Stock solution of ATP standard reagent Dissolve 60.5 mg of adeno

standard reagent is 1 x 107 mol/L which is obtained by the following mixing)

ter preparation, the solution shall be placed in a tightly sealed container and
rved at a temperature-of -20 °C or lower. The solution shall be used no later
onths from the date’of preparation.

h not refreeze-frozen solution that has thawed.

VOTE : The suitable amount of adenosine-disodium 5'-triphosphate trihy
may be calculated from the ATP content of each commercial produg

Buffer solution for ATP luminescent reagent, prepared from the follg

comp

rctive
] and

Add
auto-

For

olutions containing dimethylsulfoxide, sterilize {he¢ mixed solution by uising

cryo-
neth-
er as

sine-
on of

cryo-
than

drate
t.

wing

sitions to be pH 7.2 + 0.2

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

— Ethylenediamine disodium tetraacetatedehydrate 183 mg

— Magnesium acetate tetrahydrate 808 mg
— DL-dithiothreitol 6.7 mg
— Dextrin 25 000 mg

— Sucrose 925 mg

— Water 250 ml
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6.16 ATP luminescent reagent, prepared from the following compositions. Once
fully dissolved, let sit at room temperature for 15 min before use.

Use within 3 h of preparation. When a different ATP luminescent reagent is used,
its composition shall be recorded.

— Luciferase (EC:1.13.12.7) 16.0 mg
— D-luciferin 12.6 mg
— Bovine serum albumin 56 mg
££, i P £, ATP 1 3 4 4+ (2 1= 20 1
— IpOrTCT  SUTO IO 101 7XY 1 I ITUIITIIICOUTUIIU Lcascu.u Ve dlJ )/ JU LI

6.17 | ATP extracting reagent, prepared from the following compositions td.be pH 7.2
+0.2

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

— N-[Tris(hydroxymethyl)methyl] glycine 45 mg
— 10 % aqueous benzalkonium chloride 0.2ml
— Water 9.8 ml

6.18 | ATP eliminating reagent, prepared from the following compositions to be
pH 6]0+0.5. An agent to reduce the ATP in Tryptone soya broth (TSB) (6.2) or Nutri-
ent broth (NB) (6.5) to less than 107!* mol/L withih 15 min.

— Apyrase (EC:3.6.1.5) 46 international unitg/ml

— Adenosine phosphate deaminase (EC:8.5.4.6 or EC:3.5.4.17)
46 international unitg/ml

—  Sucrose 37 mg
— Bovine serum albumin 20 mg
— (.05 mol/L buffer solution of 2-morpholinoethanesulfonicacid, monohydrate

10 ml
The reagent shall-be used within 8 h of preparation.
When a different ATP eliminating reagent is used, its composition shall be recorded.
6.19 | SCDLP or other medium for preparing ATP reference solution, prepared
from [the following compositions. An ATP reference solution should be prepared if the

additiémof neutralizing agents causes the ATP content in the shake-out solution to ex-
ceed 10! mol/L.

— SCDLP (6.8) or other medium 10 ml
— ATP eliminating agent (6.18) 1ml

After mixing, maintain at 30 °C to 37 °C for 1 h to prevent microbiological contami-
nation. Next, transfer to a hot-water bath (5.3) 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.

6.20 Shake-out physiological saline Mix well the following compositions, then
sterilize by autoclave (5.28).
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9
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NOTE 1 Reagents used in tests should be of analytical quality and/or suitable for

microbiological purposes.

NOTE 2 Dehydrated products available on the commercial market are r

mended for use in preparing the culture media. The manufacture

ecom-
r’s in-

structions for the preparation of these products should be strictly

7 R

7.1
T]

7.2

7.2.1
T}

followed.

pference strains

Strains

he strain to be used shall be selected from Annex A.

Storage of strains

General

Ceramic bead method

bramic bead method shall be as follows.

e strains shall be stored in accordance with thesupplier’s recommendations.

7.2.2
C
a) (
s
(
t
b) 1
qg
t]
c) S
qg
t]
d) A
4
e)
f)

Pbtain a sample of the freeze-dried bacterial strain following the recommendations
upplied with the culture and resuspend it in 5 ml of Tryptone soya broth (I'SB)
6.2). Obtain a sample of the suSpension and isolate it in a Petri dish (5.17) con-
aining Tryptone soya agar (TSA) (6.3).

ncubate the cultures forsd8 h to 24 h at 37 °C+ 2 °C. After incubation, usg the
ulture isolated in thePetri dish to verify the purity of the strain. After verifica-
ion, prepare the stock cultures.

ample 0.7 ml of-the broth culture and spread it over the surface of the Petri dish
ontaining the Tryptone soya agar (TSA). Incubate the culture on plates for] 18 h
0 24 h under the conditions specified in b).

\dd 10=ml of eryoprotective solution (6.13) to the surface of the TSA plate culture
ndAresuspend the cells in the solution using a sterile glass spreader. Sample the
guspended cells from the surface of the agar. Dilute them in 100 ml of cryopiﬁtec-
tive 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 sus-
pended cells around the beads. Where a cryoprotective solution containing dimeth-
ylsulfoxide is used, do not let it stand longer than 1 min at ambient temperature.
Where a cryoprotective solution containing glycerol is used, let it stand for 30 min
at 20 °C.

Withdraw the excess cryoprotective solution with a sterile pipette. Place the cryo-
genic vials in a freezer (5.12) set at -70 °C or lower.
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g) Carry out the quantitative measurement by plate count method specified in
Annex C to confirm the number of bacteria. Prepare 10-¢ and 1077 dilutions of the
suspension using the serial dilution method. Take a 1.0 ml sample of each dilution
and transfer it to separate Petri dishes. Add 12 ml to 15 ml of nutritive solution,
cooled down to 45 °C +1 °C. Incubate for 18 h to 24 h under the conditions at 37 °C
+2°C.

h) Enumerate the plate cultures and confirm that the suspension contains less than
5x10% CFU/ml.

7.2.3

Glycerol suspension method shall be as follows.

pension method

oculate a 15 ml culture tube containing 5 ml of appropriate medium-with a freshly
rown isolated colony. Incubate usually for 5 h to overnight at 37 C tntil the bac-
ria culture seems to reach the late logarithm or stationary phase in the growth
rve.

a)

b)

or each strain to be stored below -70 °C, for the archives, prepare a sterile, lahelled
ryogenic vial. Place 225 ul of sterile 80 % glycerol in-& cryogenic vial.

c) dd 1.0 ml of the bacterial culture (frozen stock shall be 15 % glycerol). Mix well

sing the vortex mixer (5.4) and store in a tubéat -70 °C or lower.

d) Hor each strain to be stored at —20 °C, as liquid‘glycerol working stock, pipette pqual
olumes of 80 % glycerol and bacterial culture into a labelled polypropylene [tube.
lix the contents well to avoid formation of ice crystals that will decreasg the
iability of the cells. Place the tubeGn a freezer at -20 °C. Check the viabiljty of

he cells after 1 week if possible.

ick to scrape pieces of théisolid substance. Then streak the cells onto the appro-
riate medium. Do not(thaw the frozen stock because each freeze-thaw cycl¢ will

\
t

e) To recover a strain from the glycerol stock stored below -70 °C, use a sterile flooth-
!

!

nesult in a 50 % loss.in-cell viability.

f)  To use the -20 °C.working stock, pipette 50 ul to 100 ul as inoculum for a 5 ml|over-
night culture.

7.2.4] Slant-eulture medium method
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Next, sterilize the platinum colony loop with flame, insert the loop into a part on

NOTE : In the case of long term preservation, i may be preserved either by

bleed water

slant culture

Figure/1 ™ Transference of bacteria on slant culture medium

Absorption method

8.1.1 Incubation

8.1.1.1 Preincubation A

Pick up the preserved stock bacteria from the storage container using a platinum

colony loop (5.7). Streak onto the plate of Enumeration agar (EA) (6.11) so that the

37 °C +2°C. The plate is kept at 5 °C to 10 °C and used within 1 week after the date of
preparation.

The plate with colony taken once shall not be used again.
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8.1.1.2 Preincubation B

Pour 20 ml of Nutrient broth (NB) (6.5) or Tryptone soya broth (TSB) (6.2) into a
100 ml Erlenmeyer flask with cap (5.20). Apply a platinum colony loop to pick one
colony up from the incubation as specified in 8.1.1.1 and inoculate it in the broth. In-
cubate under the following conditions.

— Temperature: 37°C+2°C

— Rate of shaking: 110 time/min and 30 mm width by reciprocal incubation shaker
(5.27)

8.1.1{3 Preincubation C

Pour 20 ml of Nutrient broth (NB) (6.5) or Tryptone soya broth (TSB) (6.2) into a
100 ml Erlenmeyer flask. Add 0.4 ml of the inoculum from the incubation as spegified
in 8.1.1.2 that contains 1x10% CFU/ml to 3 x 108 CFU/ml in bacteria,concentration or a
targdt ATP concentration of 1x107° mol/L to 3x 10°° mol/L to,the flask and incybate

under the following conditions.
emperature: 37°C+2°C
ate of shaking: 110 time/min and 30 mm width by reciprocal incubation shaker
cubation time: 3h+1h

rget CFU or ATP concentration after incubation: 10” CFU/ml or 107" mol/L.

NOTE : The prepared inoculum is preserved by ice-cooling and used within|8 h.

8.1.2| Preparation of test inoculum
Adljust the bacteria after incubation in 8.1.1.3 to a concentration of 1x 10° CFU/ml

ria after incubation in 8.1.1.3 by the luminescence method and adjust the ATP to 4 con-
centrjation of 1x 10-%mol/L to 3x 10 mol/L.

easure the bacteria concentration and the ATP concentration of prepared teft in-

oculuym according to the determination method specified in Annex C and Annex D}, and

take them as'the concentration of test inoculum.

OTE : The prepared inoculum is preserved by ice-cooling and used within|4 h.

8.1.3 Preparation and setting of test specimens

8.1.3.1 Preparation of test specimens

Obtain six test specimens and six control specimens with a mass of 0.40 g+0.05 g
and cut to a suitable size for test specimens.

NOTE: Three test specimens and three control 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.

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

13
L 1902 : 2015

8.1.3.2 Setting of test specimen

Place each of the test specimens in separate vials (5.16) by selecting the following
method appropriate to the nature of the test sample.

a) If specimens tends 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.

b) If the specimen is yarn, arrange the yarn in a bundle and place a glass rod onto the
specimen in the vial.

¢) If the specimen is from a carpet or a similar construction, cut the carpet itsglf or

file and place a glass rod onto the specimen in the vial.

Pretreatment may be carried out in accordance with the agreement, between the

8.1.3|13 Sterilization

Except in the case where it is confirmed that contamination has not been found,|ster-
ilize fest specimens by autoclave (5.28) according to the following procedure.

Wrap the opening of vials (5.16) containing specimens with aluminium foil (§.26).
b) Rlace the wrapped vials in a metal wire basket’(5.25) for autoclaving.
Wrap the vial caps with aluminium foil and place them in the wire basket.

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

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

f) (ap the vials securely:

=~

VOTE : When autoclaving is not possible, sterilization may be accomplishe¢d by
ethylene oxide gas, y-ray or another suitable method. The use of altprna-
tive-methods shall be recorded in the test report.

8.1.4| Test-eperation

8.1.4{1~ Inoculation of test specimens

Accurafely pipetie (56.15) 0.2 mlI of The inoculum prepared in 8.1.2 atf several points
on each test specimen (8.1.3.2) to ensure that no inoculum touches the surface of the
vial (5.16) and cap the vials.

8.1.4.2 Shake-out after inoculation
Immediately after the inoculation of 8.1.4.1, add 20 ml of any one of SCDLP medium

(6.8) or the neutralizing solution (6.10) or the shake-out phy-s-i-(-)-l-i)éi-é;cﬂ"éaline (6.20) into
each of the three vials (5.16) in which a test specimen and each of three vials in which
a control specimen have been placed, cap the vials and shake out as specified in

Annex B.
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8.1.4.3 Incubation

Incubate the three vials (5.16) for control specimens and the three vials for test speci-
mens which have not been subjected to the shake out in 8.1.4.2 at 37°C +2 °C for 18 h

to 24

h.

8.1.4.4 Shake-out after incubation

After the incubation of 8.1.4.3, add 20 ml of any one of SCDLP medium or of the neu-
tralizing solution or the shake-out physiological saline to each of the six vials (5.16), cap
the vials and shake out as specified in Annex B.

8.1.4

8.1.4

0]
8.14
obtai

8.1.4
C

8.1.4
c

8.1.5

8.1.5
W

5 Calculation of number of bacteria or amount of ATP

5.1 General

btain the number of bacteria or amount of the ATP as specified-in 8.1.4.4
4 from the bacteria concentration obtained in Annex C or the ATP concentr
hed in Annex C or Annex D according to the following formulae.

5.2 Number of bacteria
hlculation of the number of bacteria shall be made according to Formula (1)

where, M : number of bacteria per test specimen
¢ : bacteria conéentration obtained in Annex C
20 : volume of’'the shake-out solution (ml)

5.3 Amount of ATP
hlculation of the amount of ATP(shall be made according to Formula (2).

where, M': amount of ATP per test specimen
catr : ATP concentration obtained in Annex D

20 : volume of the shake-out solution (ml)

Test results

1 Judgement of test effectiveness with the control specimen
hen the conditions of a), b) and ¢) or a), b) and d) are satisfied, the test is ju

! and
ation

idged

to be

éffective. When the test is judged to be ineffective, a retest shall be carried

out.

a) The test inoculum of 8.1.2 shall be 1x10° CFU/m] to 3 x 10° CFU/ml or the ATP
concentration shall be 1x10° mol/L to 3x10~° mol/L.

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.

¢) The growth value (F) obtained according to the following formula shall be equal or
more than 1.0 in the plate count method and round the results to one decimal place
according to Rule B of JIS Z 8401.
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d) The growth value (F) obtained according to the following formula shall be equal or
more than 0.5 in the luminescence method and round the results to one decimal
place according to Rule B of JIS Z 8401. Calculation of the growth value (F) shall

where, F: growth value on the control specimen

logCi: common logarithm of arithmetic average of the
numbers of bacteria, or amount of ATP, obtained

8.1.5
of an

diffen

shall
W

accor

from three control specimens after an 18 h.tg
incubation

log Co: common logarithm of arithmetic ayerage 9
numbers of bacteria, or the amouant” of ATE

24 h

f the
P ob-

tained from three control specimens immediately

after inoculation

2 Judgement of test effectiveness with the test specimen and calculation

itibacterial activity value
hen the condition in the following is satisfied, the test is judged to be effective]

be carried out.

hen the test has been judged to be effective, obtain the antibacterial activity
ding to Formula (4) and round the.results to one decimal place according to R

where, A : antibacterial activity value

F: growth value on the control specimen (F=Id
log Co)

G : growth value on the antibacterial test speq
(G=log T; - log To)

log7,: common logarithm of arithmetic average 9
£ Ay

etest

value

f the

1 £1 4 + 4] 4
HunIpcIls Ul patlcllia, Ul LT 4AlllUuliv ol A1l

, 0b-

tained from three test specimens after an 18 h to

24 h incubation

log 7o : common logarithm of arithmetic average of the
numbers of bacteria, or the amount of ATP, ob-

tained from three test specimens immedi
after inoculation
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8.2 Transfer method
8.2.1 Test bacteria and preparation of test inoculum

8.2.1.1 Incubation of test strain

Pick up the preserved stock bacteria from the storage container using a platinum
colony loop. Streak it onto the plate of Tryptone soya agar (TSA) (6.3). Incubate at
37°C+2°C for 18 h to 24 h. After incubation, extract a colony from the plate using a
platinum colony loop, streak onto another plate of tryptone soya agar (TSA). Incubate
at37°C+2°C for 18 h to 24 h

NOTE : The second transfer constitutes the working culture(s).

When inoculation cannot be completed within a single day, a 48-h culture may be
used [for the subsequent inoculation, provided that the culture is stored inlan incubator
(5.2) Jand incubate at 37 °C = 2 °C for 48 h. In this event, a new 24-h‘subculture |shall

be prepared prior to performing the test. A fourth subculture shall,not be used.

8.2.112 Preparation of test inoculum

Optain a colony from the second transferred TSA using.aplatinum colony loop, [place
it in the Peptone-salt solution (6.6). Mix well with the %ortex mixer (5.4).

Adjust the number of bacteria to a concentration ©f)1 x 108 CFU/ml to 3 x 108 CHU/ml
using the Peptone-salt solution by the spectrophotémeter or McFarland’s nephelometer
(5.1)] Adjust the number of bacteria to an ATP concentration of 2 x107 mol/L to
6 x 107 mol/L using the Peptone-salt solution’by luminescence method.

Djlute the inoculum to a concentration-of 1x 10 CFU/ml to 3 x 10¢* CFU/ml or an ATP
concgntration of 2x 107 mol/L to 6 x 10Y mol/L using the Peptone-salt solution.

The final number of bacteria should be checked by the quantitative measurement
methpd specified in Annex C and Annex D.

8.2.2| Preparation of test-specimens
Uking a template (5.21), cut specimens for test that are 38 mm in diameter. Prefreat-

Except inthe case where it is confirmed that contamination has not been found,| ster-
ilize test, Specimens by autoclave (5.28). When autoclaving is not possible, steriliZation
may pe&accomplished by ethylene oxide gas, y-ray or another suitable method. Thle use
of alternative methods shall be recorded in the test report.

8.2.3 Test operation

8.2.3.1 Inoculation to agar plates

Prepare 12 plates of the agar for transfer (6.4), six plates for control specimens and

ing 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 300 s =30 s.
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8.2.3.2 Transfer to specimens

Prepare six control specimens and six test specimens.

Pretreatment may be carried out in accordance with the agreement between the

NOTE : Three of the control specimens and three of the test specimens are used
for immediately after transfer. The remaining specimens are used for the
contact time, after incubation.

with |a stainless-steel cylinder (5.24) for 60 s +5 s. Place each specimen in@'65 mm to
60 mm in diameter Petri dish with the transferred surface face up. Incabate in A hu-
miditly chamber (5.8) for 18 h to 24 h at a temperature of 37 °C + 2 °C and’a humidjity of
more|than 70 %RH.

8.2.3|3 Shake-out after transfer

Immediately after transfer, place each specimen in a stetile bag (5.22) or a via] con-
taining 20 ml of the neutralizing solution (6.10) and shake.eut as specified in Annlex B.

8.2.3/14 Shake-out after incubation

After incubation, place each specimen in a sterile bag or a vial containing 20 ml of
the nfeutralizing solution (6.10) and shake out. as“specified in Annex B.

8.2.315 Calculation of number of bacteria or amount of ATP

8.2.3|5.1 General

Obtain the number of bacteria or amount of the ATP as specified in 8.2.3.3 and
8.2.3{4 from the bacteria concentration obtained in Annex C or the ATP concentration
obtaihed in Annex D according-to the formulae specified in 8.2.3.5.2 and 8.2.3.5.3.

8.2.3|5.2 Number of bacteria

Calculation of thé.number of bacteria shall be made according to Formula (1) of

8.2.3(5.3 Amount of ATP
Calculation of the amount of ATP shall be made according to Formula (2) of 8.1.4.5.3.

8.2.4| “Test results

8.2.4.1 Judgement of test effectiveness with the control specimen

When the conditions of a), b) and ¢) 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 1x 10° CFU/ml to
3 x10° CFU/ml or the ATP concentration shall be 2x 10~ mol/L to 6 x10~° mol/L.

b) The difference in common logarithm in extremes of the numbers of bacteria, or the
amount of ATP for the three control specimens immediately after inoculation and
after incubation, respectively, shall be less than one.
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¢) The growth value (F) obtained according to the following formula shall be equal or

more than 1.0 in the plate count method.

d) The growth value (F) obtained according to the following formula shall be equal or

more than 0.5 in the luminescence method.

The growth value (F) shall be obtained by Formula (3) in 8.1.5.1. Round the results
to one decimal place according to Rule B of JIS Z 8401.

8.2.4.2 Judgement of test effectiveness with the test specimen and calculation
of antibacterial activity value

When the condition in the following is satisfied, the test is judged to be effective| The

diffefence in common logarithm in extreme of the number of bacteria, or the;amoynt of

respdctively, shall be less than two. When the test is judged to be ineffective, a fetest

shall|be carried out.

When the test has been judged to be effective, obtain the antibacterial activity yalue
according to Formula (4) in 8.1.5.2 and }jg)_gnn_q the results to _999__(_1_(_3_@1_1}{;_1_1__@_&_199 g_c_g(_)_y_jl_-_
ing t¢ Rule B of JIS Z 8401.

8.3 |Printing method
8.3.1| Incubation

8.3.1{1 Obtain the strain preserved as stock culture using a platinum colony loop [(5.7),
streak onto the plate of Enumeration-agar (EA) (6.11) and incubate at 37 °C + 2 9C for
24 h to 48 h.

The plate is kept at 5 °C to 10 °C and used within one week from the date of prepa-
ration.

8.3.1}2 Pour 20 ml of Nutrient broth (NB) (6.5) or Tryptone soya broth (TSB) (6.2) into

a 100 ml Erlenmeyer.flask with cap (5.20). Apply a platinum colony loop (5.7), td pick
one cplony up from-the plate as specified in 8.3.1.1 and inoculate it in the broth.

Irlcubate undér the following conditions.

—  Temperature: 37°C+2°C

— Ratewof shaking: 110 time/min and 30 mm width by reciprocal incubation slraker
(6+2°D

— Incubation time: 18 hto 24 h

8.3.1.3 Pour 20 ml of Nutrient broth (NB) (6.5) or Tryptone soya broth (TSB) into a
100 ml Erlenmeyer flask. Add 0.4 ml of the inoculum from the incubation as specified
in 8.3.1.2 that contains 1x10% CFU/ml to 3 x 108 CFU/ml in bacteria concentration or a
ATP concentration of 1x 10 mol/L to 3x10~° mol/L to the flask using Nutrient broth

(NB) or Tryptone soya broth (TSB).

Incubate under the following conditions.
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— Rate of shaking: 110 time/min and 30 mm width by reciprocal incubation shaker

— Incubation time: 3h+1h

Target CFU or ATP concentration after incubation: 107 CFU/ml or 107 mol/L.

NOTE : The prepared inoculum is preserved by ice-cooling and used within

8.3.2

Preparation of test inoculum

8 h.

Adjust the bacteria in 8.8.1.8 to a concentration of 1x 107 CFU/ml to 3 x 10" CFU/ml

1x10
after

\
8.3.3

8.3.3
Pi

Py

8.3.3

Place the specimens in)a Petri dish (5.17), cover with aluminium foil and sterili

autoq

A
wher
W

gas,
in th

.1{3 by the luminescence method and adjust the ATP to a concentrati

kpectrophotometer or McFarland’s nephelometer (5.1) using Nutrient broth

" mol/L to 3x10"7 mol/L using Nutrient broth (NB) or Tryptone.soya broth (
it has been diluted 20 times with water at room temperaturé:

NOTE : The prepared inoculum is preserved by ice-coolinig and used within
Pretreatment of test specimens

1 Sampling of test specimens
rfepare six control specimens and six test specimens cut to 60 mm in diametg

retreatment may be carried out in accordance with the agreement betwee]

NVOTE : Three control specimensiand three test specimens are used for the
zero, immediately after inoculation. The remaining specimens are
for the contact time, after incubation.

2 Sterilization of test specimens

lave (5.28) for 15 min to 20 min.

'ter sterilizing) remove the foil, place on a clean bench (5.6) or any other
b there is ‘'no risk of airborne contamination and dry for 60 min or more.

hen auteclaving is not possible, sterilization may be accomplished by ethylene
-ray or another suitable method. The use of alternative methods shall be rec

time
used

ze by

place

pxide
rded

b test report.

8.3.3.3 Humidity conditioning of specimens

Pour 10 ml of the agar for printing (6.12) into a Petri dish. Place the uncovered dish
on a clean bench to cool and solidify. Cool to room temperature avoiding dew forma-

tion.

When the agar solidifies, turn the dish upside down with lid. Put the agar contain-
ing the agar culture medium aside and place the test specimen on the dish lid. Place
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Condition the humidity of the specimen for 18 h to 24 h in humidity chamber (5.8)
at a temperature of 20 °C + 2 °C and a humidity of more than 70 %RH.

8.3.4 Test operation

8.3.4.1 Filtering of test bacteria

Set a membrane filter on a filtering apparatus (5.14) sterilized by autoclave on a
clean bench.

Pour 5 ml of Nutrient broth (NB) (6.5) after it has been diluted 20 times on the mem-
brangfitter—Add—2-mtof thetesttmocutom prepar e 832 —Fittrateumrder—=s pira-
tion. | Continue the aspiration for approximately 1 min after the liquid on the membrane
filter|disappears.

NOTE 1 The sterilization for the membrane filter is not carried euit-because the
pore size is changed by sterilization.

NOTE 2 A sintered glass or polytetrafluoroethylene-coated.nét should be placed
under the membrane filter when using the filtering’ apparatus. An|aspi-
rator, small air pump or other simple apparatus-should be used for|aspi-
ration.

8.3.412 Printing of test bacteria
Printing of test bacteria shall be as follows.

a) Remove the membrane filter collecting the-test bacteria from the filtering appara-
tus using sterilized tweezers (5.23). Place on the rotating table of the printing ap-
paratus (5.10) with the bacteria facing upwards as shown in Figure 2.

The outer dimension of printing apparatus is 170 mm in height, 160 mm in
width, 150 mm in depth.
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1 weight (mass 300 g) 4 test specimen.(60 mm)
2 weighting plate 5 membrane filter (47 mm)
3 silicone rubber (42 mm) 6 turn plate'(54 mm) (anticlockwise rotation)
Figure 2 Example of printing apparatus
temove the specimen of 8.3.3.3 from-the Petri dish using sterilized tweezers (5.23)
nd place on the membrane filter facing downwards.
"lace the weight on the weighting plate, and print the bacteria on the mempjrane
lter by rotating the tabletby 180° in one direction for 3.0 s.
mmediately after printing, transfer the specimen to the lid for the Petri dish con-
hining the agar of-8:3.3.3 with the printed surface facing upwards, place the gpeci-
hen with the Pétri dish in an incubator (5.2) at a temperature of 20 °C +2 °( and
humidity of'more than 70 %RH and incubate in accordance with 8.3.4.3.
3 Incubation test
lect incubation time of 8.3.4.2 d) from a period of 1h +0.1h,2h+0.1h,3h+0.1h,
bd by

8.3.4.4 Shake-out after printing

After printing of 8.3.4.2 ¢), transfer three control specimens and three test specimens
for measurement after printing to each vial containing 20 ml of the SCDLP medium

(6.8),

and shake out the bacteria from each specimen as specified in Annex B.

8.3.4.5 Shake-out after incubation

After incubation of 8.3.4.3, transfer three control specimens and three test specimens
for measurement after incubation to each vial containing 20 ml of the SCDLP medium,
and shake out the bacteria from each specimen as specified in Annex B.
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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 the ATP as specified in 8.3.4.4 and
8.3.4.5 from the bacteria concentration obtained in Annex C or the ATP concentration
obtained in Annex D according to the formulae specified in 8.3.4.6.2 and 8.3.4.6.3.

8.3.4.6.2 Number of bacteria

Calculation of the number of bacteria shall be in accordance with Formula (1) of

8.3.5

W
aceor

6.3 Amount of ATP
hlculation of the amount of ATP shall be in accordance with Eernmula

Test results

1 Judgement of test effectiveness with the control specimen

hen the following a) and b) are satisfied, the test isgudged to be effective.
pst is judged to be ineffective, a retest shall be carried out.

'he number of bacteria or amount of ATP printed on the control specimen sha
e less than 1.0x10° CFU or 1.0x107* mol.

'he amount of increase or decrease on the control specimen (F), obtained acco
o Formula (3) in 8.1.5.1, shall be +0.5to -0.5.

2 Calculation of antibacterial activity value

hen the test has been judged'to be effective, obtain the antibacterial activity
ding to Formula (5) and round the results to one decimal place according to R
S Z 8401.

A=]0g Ct—]og T T T T T T P P P PR (5

where, A : antibacterial activity value

log C;: common logarithm of arithmetic average d
numbers of bacteria, or amount of ATP, obt
from three control specimens after an 1 h t
incubation

When

Il not

rding

value

f the
hined
04 h

Bl

f the

8.4

1 ++1 £ =1 4o
- CUILITIVUITD TOg AL IVIIIITD UL ATIUVIIIHNTUIUV aAVETladgtc

E.‘
o«
~

numbers of bacteria, or amount of ATP, obtained

from three test specimens afteran1hto4h
bation

Halo method
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a) Quantitative test Depending on test methods, it shall be as follows.

10 Test report

The test report shall contain the following information.
Reference to this Standard

b) IDetails of test textile products
Name of the test bacteria

d) Strain number and supplier

e) Inhoculation method

f) (Qoncentration inoculum

g) Antibacterial activity value

h) Quantitative measurement method applied and test result

1)  Sterilization method of test specimen

1) Any deviation from-this Standard
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Al

Annex A (normative)

Reference strains

General

The bacteria to be used in this Standard shall be identical to those listed in Table
A.1, which are preserved by the members of the World Federation for Culture Collec-
tion (WFCC). For the strains used in the test, the strain numbers shall be stated in the

test report together with their supnly sources
r =] rmIm—J

A2
Li

List of bacteria

st of bacteria for testing is shown in Table A.1. Strain number andcgulture ¢
rganization are shown in Table A.2.

Table A.1 Bacteria for testing »

Bacteria name WDCM code

Staphylococcus aureus 00193
http://refs.wdcm.org/getinfo.htm?sid=WDCM_00193

Klebsiella pneumoniae 00192
http://refs.wdem.org/getinfo.htm?sid=WDCM_00192

Notes @ When the tests are confirmed valid, other bacteria can be used after

appropriate validation.

®  Refer to WDCM and website: http:/refs.wdcm.org/search.htm. (Note
that WDCM stands fors\World Data Centre for Microorganisms.)

ollec-
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Table A.2 Strain number and culture collection organization of

bacteria for testing (example)

Bacteria type Strain Culture collection organization
number
Staphylococcus aureus ATCC 6538 American Type Culture Collection (USA)

ATCC 6538P

FDA 209P Food and Drug Administration

AHU 1142 Hokkaido University, School of Agriculture (Japan)

CIP 483 Institut Pasteur Collection de U'Institut Pasteur (France)

DSM 799 German Collection of Microorganism and Cell Culture
(Germany)

GIFU 10391 Gifu University, School of Medicine (Japan)

IAM 12082 University of Tokyo, Institute of Molecularand Cellulalr
Biosciences (Japan)

NBRC 12732 NITE Biological Resource Center (Japan)

NBRC 13276

NRIC 1136 Tokyo University of Agriculture (Japan)

OUT 8232 Osaka University, Schoo) of Engineer (Japan)

NCIMB 9518 National Collection of \Industrial, Food and Marine
Bacterial Ltd. (UK)

Klebgiella pneumoniae ATCC 4352 American Type Culture Collection (USA)

CIP 104216 Institut Pasteur, Collection de I'Institut Pasteur (Frange)

DSM 789 German-Collection of Microorganism and Cell Culture
(Germany)

TAM 12015 University of Tokyo, Institute of Molecular and Cellulaj
Biosciences (Japan)

NBRC 13277 NITE Biological Resource Center (Japan)

NCIMB 10341

National Collection of Industrial, Food and Marine
Bacterial Ltd. (UK)

NOT

5 : Contact each ctdture collection organization, when they are acquired in practice.
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Annex B (normative)

Shaking method

B.1 General

There are three methods to shake-out the bacteria from specimen, which are shak-
ing by vortex mixer, shaking by hand and shaking by Stomacher (5.5).

B.2 Shaking hy vortex mixer
L=4

Press the bottom portion of the test tubes or bottles on the plate or rubber holtller of
the vprtex mixer (5.4) and mix for 5 sx 5 cycles.

B.3 [Shaking by hand

Take the vial (5.16) by hand and shake in an arc of approximately 300 mm for| 30 s,
at a rate of 1 round per second.

B.4 [Shaking by Stomacher

Place the designated disposable bag (5.22) in the Stomacher machine. Run th¢ ma-
ching for 1 min on each face of the bag.
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Annex C (normative)

Quantitative measurement by plate count method

C.1 General

This Annex specifies the test procedure for quantitative measurement by the plate
count method.

C.2

t nrocedure
r

C.2.1 Take 1 ml of the inoculum which is shake-out bacteria suspension ffom gpeci-
meng using a pipette (5.15). Add it to a test tube containing 9.0 ml + 0.1 ml'6f the¢ Nu-
trient broth (NB) (6.5), the Physiological saline (6.7) or the Peptone-salt,solution|(6.6)
and ghake well.

C.2.2 Take 1 ml of this solution using a new pipette, add it¢tooa separate test|tube
containing 9.0 ml + 0.1 ml of the Nutrient broth (NB) (6.5), the Physiological saline|(6.7)
or th¢ Peptone-salt solution (6.6) and shake well.

Ré¢peat the procedure successively and prepare a dilution series so that the dilutions
are undertaken 10 times in total. Ensure that 1 ml of*each dilution is pipetted intp two
Petri|dishes.

C.2.3 Add approximately 15 ml of Enumeration agar (EA) (6.11) or Tryptone soyal agar
(TSA) (6.3) maintained in a water bath (5.3) warmed to a temperature of 45 °C to 46 °C,

to the dishes and mix well. Maintain at'room temperature and, when the medium so-
lidifi¢s, turn the dishes upside down'and incubate at 37 °C + 2 °C for 24 h to 48 h|

C.2.4 After incubation, countithe number of colonies on the Petri dishes of dilption
series on which 30 CFU to 300 CFU have appeared. When the number of viable hacte-
ria is| less than 30 in the Petri dishes with 1 ml of shake-out bacteria solution, the cell
number is used to caleculate the average number. When the number of viable bagteria
is lesp than 1 in theZPetri dishes with 1 ml of shake-out bacteria suspension, the javer-
age number is taken as 1.

C.2.5 Obtain/the bacteria concentration in the solution according to the following for-
mula

cp=7ZXR

where, cg : bacteria concentration, in Colony Forming Units per
millilitre (CFU/ml)

Z: average value of two Petri dishes in Colony Form-
ing Units (CFU) per 1 ml of inoculum (CFU/ml)

R : dilution rate
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Annex D (normative)

Quantitative measurement by luminescence method

D.1 General

This Annex specifies the test procedure for quantitative measurement by the lumi-
nescence method.

D.2 Test prnnnﬂnrn
D.2.1 Calibration curve formula

D.2.1.1 Prepare the ATP standard reagent (6.14), and dilution mediumy such ds the
physiological saline (6.7), the SCDLP medium (6.8) or another suitable-medium. Ipilute

the ATP standard reagent with the dilutions corresponding to &he procedureq (see

Tablg D.1), and prepare three dilution solutions with ATP concentration of 2x 1078 mol/L,

2 x 10 mol/L and 2 x 107! mol/L, respectively.

Table D.1 ATP standard reagent dilution'solution and blank

Teqting method Operation ATP standard reagent dilution
solution and blank
Absopption method | Preparation of test inoculum Water
Shake-out immediately after inoculation Shake-out bacteria solution us¢d

D.2.1.2 Pour (1 ml of each solution specified above into three separate test tubes| Add
0.9 ml of thesdilution buffer (6.9) to each tube and shake amply. Pour 0.1 ml of|each
solutjondnto two separate test tubes. Designate them as specimens for measuring the

dilut¢d-standard reagent.

D.2.1.3 Pour 0.1 ml of _s_gl}}_’gi_c_)_n__ _g_sf_qﬁ_ 1nD211(see TableDl), 0.8 ml of the dilution

buffer, and 0.1 ml of ATP eliminating reagent (6.18) into a plastic test tube. Shake
amply and pour 0.1 ml portions into two separate test tubes. Let them stand for 5 min

D.2.1.4 Add to a test tube containing the specimen for measuring the blank, 0.1 ml of
ATP extracting reagent and shake. Add 0.1 ml of ATP luminescent reagent (6.16), shake
again and immediately apply a luminescence photometer to determine the quantities of
luminescence.
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D.2.1.5 Add to the specimens for measuring the diluted standard reagent, 0.1 ml por-
tions of ATP extracting reagent (6.17) in order, starting from the lowest concentration,
and shake. Then add 0.1 ml of ATP luminescent reagent, shake again and immediately
apply a luminescence photometer to determine the quantities of luminescence.

D.2.1.6 Divide the ATP concentration by the average of the quantity of luminescence
obtained from the measurement of diluted standard reagent (2 x 10~ mol/L, 2 x 10~ mol/L
and 2x 10719 mol/L), and record this value as the average value of the gradient a.

D.2.1.7 Obtain the coefficient b by substituting gradient a, and carp=0 into the follow-
ing calibration curve formula.

carr=aXxXX+b

where, camr: ATP concentration (mol/L)

X : quantity of luminescence (RLU=Relative Light
Unit)

a: gradient of linear calibration curve

b : intercept of linear calibration curve

NOTE : The correlation coefficient between carp and'X is R?, 0.9 and the confidence
level is > 0.95.

D.2.2 ATP concentration of the test inoculum and shake-out bacterial sugpen-

D.2.2.1 Prepare one test tube for the, ATP eliminating treatment and two test fubes
for mleasuring.

D.2.2.2 Pour 0.1 ml of the shake-out bacterial suspension, 0.8 ml of the dilution Quffer
and (.1 ml of the ATP eliminating agent (6.18) into the test tube designated for theg ATP
elimiphating treatment and shake amply. Pour 0.1 ml portions of the solution intjo the
two test tubes designated for measuring and let them stand for 5 min to 30 min.

D.2.2.3 Add 0.1.mj]-of the ATP extracting reagent to each measuring test tube¢ and
shake¢ amply. Then add 0.1 ml of ATP luminescent reagent, shake again and iminedi-
ately|apply alluminescence photometer to determine the quantities of luminescence.

D.2.2.4 AObtain the ATP concentration according to the formula specified in D.2.1.¥ and
obtaipn the concentration of ATP in the test inoculum and shake-out bacterial sugpen-
sion according to the following formula. In this case, the lower limit value of the ATP
concentration shall be 1x 1073 mol/L.

CA'I'P

1000

Catp =

where, carp: ATP concentration in the test inoculum and shake-
out bacterial suspension (mol/ml)

catr . ATP concentration (mol/L)
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E.1 Absorption method

Annex E (informative)

Testing examples

Example of testing by absorption method measured by plate count method (see
Table E.1) and by luminescence method (see Table E.2) are shown.

T;

count method

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

Straih number ATCC 6538 ATCC 4352
Concéntration of inoculum 1.2x10° 11%10°
(CFU/ml)
Difference of extremes for Immediately After incubation Immediately After incubtion
threeg] control specimens (log) | after inoculation after inoculation
(condiition: less than 1) 04 03 05 04
Difference of extremes for Immediately After incubation Immediately After incubgtion
three| test specimens (log) after inoculation after inoculation
(condition: less than 2) 06 05 07 06
Growth value of F +2.7: (log C;: +7.0, log Gyt +4.3) +3.2: (log C,: +7.5, log Cy: +4]3)
(F=1dg C.-log Cy)
Growth value of G -1.0: (logT:: +812) log T, : +4.2) +0.7: (log T : +4.9, log Ty : +4{2)
(G=19g T -logTy)
Antihacterial activity value 3.8 2.6
(A=F-G)
Measguring method Plate count method
Type|of sample material Socks: Cotton 100 %
Sterilization method Autoclave
Inculjation time 20 h

Table ' E.2 Example of testing by absorption method measured by

luminescence method
Test bacteria Staphylococens aurens Klehsiella pnenmaoniae

Strain number ATCC 6538 ATCC 4352
Concentration of inoculum 1.2x107° 1.9%x107
(mol/L)
Difference of extremes for Immediately After incubation Immediately After incubation
three control specimens (log) | after inoculation after inoculation
(condition: less than 1) 05 06 05 04
Difference of extremes for Immediately After incubation Immediately After incubation
three test specimens (log) after inoculation after inoculation
(condition: less than 2) 05 07 06 08
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Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

Growth value of F
(F=log Ci-log Cy)

+1.7: (log C,: -11.0, log Cy: -12.7)

+2.1: (logC,: -10.4, log Cy: -12.5)

Growth value of G
(G=logT-logTy)

-0.8: (logT.: -13.6, logT,: -12.8)

-0.1: (logT.: -12.6, logTy: -12.5)

Antibacterial activity value
(A=F-G)

2.6

2.2

Measuring method

Luminescence method

Type fof sample material

Curtain: Polyester 100 %

Sterilization method

Ethylene oxide gas

Inculjation time

20 h

E.2 |Transfer method

Example of testing by transfer method measured by, plate count method
E.3) and by luminescence method (see Table E.4) areshown.

Tableé

Table E.3 Example of testing by transfer method measured by plat¢
count method

(see

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

Straih number ATCC 6538 ATCC 4352
Concéntration of inoculum 2.2%30° 1.1x10°

(CFUYml)

Difference of extremes for Immediately After incubation Immediately After incubption
three| control specimens (log) | after inoculation after inoculation

(condjition: less than 1) b3 04 02 03
Difference of extremes for Jmmediately After incubation Immediately After incubption
three| test specimens (log) after inoculation after inoculation

(condiition: less than 2) 06 05 07 06
Growlth value of F +2.9: (log C,: +8.5, log Cy: +5.6) +2.7: (log C;: +8.1, log Cy : +5|4)
(F=1qg C.-log Cy)

Growlth value.of'G -1.7: (logT,: +3.8, logTy: +5.5) -2.5: (logT:: +2.8, logT,: +5]3)
(G=1gg T:>logTy)

Antilaeterial activity value

4.6

5.2

(A=F-G)

Measuring method

Plate count method

Type of sample material

Socks: Cotton 100 %

Sterilization method

Autoclave

Incubation time

22 h

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

32

L 1902 : 2015

Table E.4 Example of testing by transfer method measured by
luminescence method

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

Strain number ATCC 6538 ATCC 4352
Concentration of inoculum 3.2x107° 4.9%x107°

(mol/L)

Difference of extremes for Immediately After incubation Immediately After incubation

three control specimens (log) | after inoculation after inoculation

(condition: less than 1) N S "D a
Difference of extremes for Immediately After incubation Immediately After incubption
three| test specimens (log) after inoculation after inoculation

(condjition: less than 2) 04 07 05 06

Growth value of F
(F=1qg C,-log ()

+3.1: (logC,: -9.1, log Cy: -12.2)

+2.6: (log C =94, log Cy: -12.0)

Growth value of G
(G=19g T.-logTy)

-2.2:(logT,: -14.5, logT,: -12.3)

-2.2: (logyT,: -14.1, log Ty : -1[1.9)

Antibacterial activity value
(A=F}-G)

5.3 4.8

Measuring method

Lumineseence method

Type|of sample material

Curtain: Polyester 100 %

Type|of neutralizing agent
and doncentration

Egg-yolk lecithin 0.5 % of the total volume

Sterilization method

y-ray

Incubation time

22 h

E.3 [Printing method

Tabld

14

Example of testing by printing method measured by plate count method
E.5) and by luminescénce method (see Table E.6) are shown.

[able E.5 Example of testing by printing method measured by plate
count method

(see

Test bacteria

Staphylococcus aureus Klebsiella pneumoniae

specimen immediately after
printing (CFU)

Straip numper ATCC 6538 ATCC 4352
Numbér-of bacteria on filter 3.0x 107 3.6x107
(CFU)

Number of bacteria on control 4.2x10° 6.4x10°

Antibacterial activity value
(A=logCi-logT)

1.7: (logC,: +6.7, logT;: +5.0) 1.1: (JogC: +6.7, logT;: +5.6)

Quantitative measuring method

Plate count method

Type of sample material

Curtain: Polyester 100 %

Sterilization method

Autoclave

Incubation time

4h
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Table E.6 Example of testing by printing method measured by
luminescence method

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

specimen immediately after
printing (mol)

Strain number ATCC 6538 ATCC 4352
Amount of ATP on filter (mol) 2.9x107%° 1.7x107Y
Amount of ATP on control 4.0x10™ 3.0x10™t

Antibacterial activity value

1.7: (log C.: ~10.4, logT,: ~12.1)

1.1: (logCy: -10.6, log T,: -11.7)

(A=1qgC.-logT)

Quantitative measuring method

Luminescence method

Type|of sample material

Curtain: Polyester 100 %

Sterilization method

Ethylene oxide gas

Inculation time

2h

E.4 |Halo method

Example of testing by halo method (see Table E.7) is_shown.

Table E.7 Example of testing by'halo method

Bacteria Staphylococeus aureus Klebsiella pneumoniae
Sfrain number ATEC 6538 ATCC 4352
Joncentration of bacteria (CFU/ml) 2.3x10° 3.5x10°
Alverage value of width of halo (mm) 3.5 2.0
Hxistence of halo Exist Exist
Tvpe and shape of test specimen Knitted fabric, circle of 28 mm in diameter
(stainless steel disc is placed)
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Annex F (informative)

Antibacterial efficacy

From the testing result, the antibacterial efficacy of the test specimen is as shown
in Table F.1.

Table F.1 Antibacterial efficacy

Antibacterial value A Antibacterial efficacy
20<A<3.0 Effect
3.0<A Full effect
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JA.1 General
This Annex specifies the test procedure for qualitative measurement by the halo
method.
JA.2 _Agar
JA.2]1 Nutrient broth, prepared from the following compositions to be pH 7.0
— Beef extract 50¢g
— Reptone 10.0g
— Sodium chloride (NaCl) 50¢g
—  Water 1 000 ml
JA.2]2 Nutrient agar, prepared from the following cempositions to be pH 7.0
Sterilization in autoclave (5.28) is carried out.
— Beef extract 50g
— Reptone 10.0 g
— Sodium chloride (NaCl) 50g
— Agar 150¢g
—  Water 1 000 ml
JA.3| Conditioning of test'piece
JA.3|1 Dimension, shape and number of test piece

D
speci
mens

mension, shapeé,and number of test piece is shown in Table JA.1. Prepard
mens and control specimens. Obtain three test specimens and three control
, respectively, for each test bacteria.

e test
peci-

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=4e8adacbfc79e580abf10f29ac13b10b

36
L 1902 : 2015

Table JA.1 Dimensions and shape of test specimen

Type of test specimen

Dimensions and shape of test specimen

Woven fabrie, knitted fabric
and non-woven fabric

Circle of 28 mm in diameter ®

Yarn

As shown in Figure JA.1, wind yarn in single layer with width 28 mm

at the centre part of a slide glass of 38 mm x 26 mm (about 3.3 g

) b).

Wadding and long pile

Take about 0.2 g, cut it into 3 mm to 5 mm, mix well, put them into the
cylinder with 28 mm inside diameter as shown in Figure JA.2, spread
uniformly, and press it to make a circular shape of 28 mm @ using an

. =l -1 1
IIIserel” witll 47 IIIT OuULsIde dlalllcier.

Note

a2

b)

@ The test specimen shaped as square measuring 28 mm x 28 mm may be used.

©  That cut and pressed with about 63.7 MPa pressure for about 10anin may be used.

As shown in Figure JA.3, take about 0.2 g with 50 mm long yarn so as to make it ppral-
lel, and bind it at about 5 mm apart from both ends with the same yarn-(to make ajbale
shape). This test specimen may be used.

cylinder

38

28

Unit: mm

26

i

inserter

Figure JA.1 Cogiled test specimen in spool

Unit| mm

cylindrical container

Figure JA.2 Container for test specimen preparation

Ne— "~
IES—————

inserter

inside diameter
28

Figure JA.3 Test specimen shaped as bale
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JA.3.2 Pretreatment of test specimen

Wrap the test specimen obtained in JA.3.1 with aluminium foil or put it in a Petri
dish made of glass, and sterilized by autoclave. For the test specimens, this process may
be omitted except for the yarn coiled on a slide glass.

JA.4 Test operation

JA.4.1 Preparation of inoculum

Inoculate from the stored bacteria to the slant agar in 7.2.4 by one platinum colony
loop pnd incubate at 37 "C ¥ 2°C for 24 h to 48 h. After incubated, transpiant|it to
Nutrient broth (JA.2.1) and incubate at 37°C=+ 2 °C for 24 h to 48 h. Presump the
concegntration of bacteria in inoculum according to the absorbance method o1 the direct
obsenvation method by microscope or presume the ATP concentration adéording to the
luminescence method and adjust the concentration of bacteria te»10¢ CFU/ml to
107 CIFU/ml or adjust the ATP concentration to 10-® mol/L to 107 mol/L.

JA.4]2 Preparation of pour plate culture medium

I a clean bench, put 1 ml of inoculum of JA.4.1 in a sterilized Petri dish, add 15 ml
of nutrient agar (JA.2.2) warmed at 45 °C to 46 °C in the Petri dish and mix them suf-
ficierltly, allow it to stand at room temperature and sohidify the agar. Turn this upside
down|, slide its cover and allow to stand as it is for 30 min to 3 h at room temperature to
evapg¢rate superfluous water (see Figures JA.4 and JA.5).

pour plate culture pour plate culture
medium medium
2%
| | | |
Figure JA.4 Petri dish placed Figure JA.5 Petri dish with
upside(down its cover slid

JA.4|3 Setting of test-specimen

Uking tweezers disinfected with gauze sterilized with alcohol, put gently a test speci-
men pf JA.3.2 onrthe centre of the pour plate culture medium of JA.4.2 with care not to
give a scratch.onthe surface of culture medium, and make it adhere closely to th¢ me-
dium| In this\case, when treating a test specimen which curls itself easily, or has|wad-
ding |or dong pile, place a sterilized circular stainless steel plate (about 28 mm in
diampter, about 20 g of mass, made from stainless steel) on the test specimen. 1If the
circular stainless steel plate i1s larger than a test specimen, put the plate on several test
specimens, which are piled, not to make the circular stainless steel plate touch the sur-
face of culture medium.

JA.5 Incubation test

Place the Petri dish of JA.3.2 upside down, incubate it at 37 °C + 2 °C for 24 h to 48 h.
When a circular stainless steel plate is put on the test specimen, or when the test speci-
men is prepared by coiling on a slide glass, do not turn it upside down.
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