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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Consequently JIS L 1902:2008 has been withdrawn and partially replaced with this
Standard.

This JIS document 1s protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard mag coniflict with
patent rights, applications for a patent after opening to the public or utility model rights.
The releyant Minister and the Japanese Industrial Standards Committeg¢ are not
responsible 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 secon

d edition

of ISO 20743 published in 2013 with some modifications of the technical contents to cor-

respond to technical trend and actual situation in Japan.

The pprtions given sidelines or dotted underlines are the matters in whieh
tents of the corresponding International Standard have been modified. A\list
fications|with the explanations is given in Annex JB. Testing examples are
Annex E|

The matters contained in Annex JA are unique contents of JIS‘that are nof
the correpponding International Standard.

This Ptandard specifies quantitative and qualitative test methods to deter

antibactgrial activity of all antibacterial textile products including nonwo
antibactgrial efficacy.

This $tandard is applicable to all textile products, including cloth, waddin
and matgdrial for clothing, bedclothes, home furnishings and miscellaneous good
less of the type of antibacterial agent used (organic, inorganic, natural or man-
the methpd of application (built-in, after-treatment or grafting).

Based on the intended application and on the environment in which the tex]
uct is to e used and also on the surface properties of the textile properties,
can select the most suitabléyof the following four determination methods on deg
tion of atibacterial activity.

a) Absorption method An evaluation method in which test bacterial susp
inocylated directly onto the specimens.

b) Transfer method An evaluation method in which test bacteria are plag
agar|plate and transferred onto the specimens.

the con-
of modi-
given in

given in

mine the
ens and

o, thread
5, regard-
made) or

tile prod-
the user
termina-

ension is

ed on an

¢) Printing method An evaluation method in which test bacteria are placed on a

filter and printed onto specimens.

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
bol of degree of correspondence are as follows.
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ISO 20743:2013 Textiles—Determination of antibacterial activi
tile products (MOD)

ty of tex-

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standards and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/

IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text, con-
stitute provisions of this Standard. The most recent editions of the standards (includ-

ing amendmentsrindicatedbetow-—shattbe-applied:

JIS K 0970 Piston pipettes

JIS K1 3800 Class II biological safety cabinets

JIS K 8150 Sodium chloride (Reagent)

JIS LI0803 Standard adjacent fabrics for staining of coloéir)fastness test

JIS R1702 Fine ceramics (advanced ceramics, advanced technical ceramics)—Test

method for antibacterial activity of photocatalytic products angl efficacy

JIS R13505 Volumetric glassware

JIS 718401 Guide to the rounding of numbers.
3 Terms and definitions

For the purpose of this Standard, thedollowing term and definition apply.
3.1 comtrol specimen
specimen which is the same textile’product as the textile product to be tested, put with-
out antiblacterial treatment, used to validate the condition of test effectivenegs

If control specimen is not available, a 100 % cotton standard adjacent fabrjc (cotton
No. 3-1) gpecified in JIS 10803 is used as the control specimen, after 10 cycleg of wash-
ing for 19 min at a témperature of 60 °C without detergents or any brighteners, rinsing
twice for|5 min and-air-drying.

3.2 antibaeterial agent

product d

esigned to prevent or mitigate the growth of bacteria, to reduce the n

umber of

bacteria or to kill bacteria

3.3 ant

ibacterial 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 luminescence method

method 1

a) "m]rn'r-]'\ the amount of adonnciho fr{phnsphafo (horoaf‘for vof‘ovv‘od io

as “ATP”)

3.8 mnevy

chemical
antibactd

4 Safet

The t¢
carried o
niques.

5 Apparatus

5.1 Spe

bsults are expressed in “moles of ATP”.

tralizer

agents used to inactivate, neutralize or quench the antibacterial pro
rial agents

D
where the growth of test bacteria produced.around the sample is sul

y precaution

ut by person with training and experience in the use of microbiolog
bafety precautions shall be checked against and comply with regulat

McFarla

5.2 Incpbator,capable of maintaining a constant temperature of 37 °C + 2

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

d’s nephelometer.

berties of

ppressed

st methods specified herein reqitire the use of bacteria. These tests should be

cal tech-
lons.

ctrophotometer, capable of measuring at a 620 nm to 660 nm wavelength, or

C.
°C+2°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 corre

sponding 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.

PROTECTED BY COPYRIGHT


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

4
L 1902 : 2015

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 wit}L a mem-
brane 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 plasti¢, and with a tolerance to conform to Class A in JIS K 0970 or JIS R 3505 or

5.16 Vipls, 30 ml glass bottles, with screw openings, polytétrafluoroethylene dr silicone
packing and caps made of polypropylene, polycarbonate‘r another suitable material.

5.17 Pdtri dishes, that have been sterilized, made-of glass or plastic, in diamgter sizes
of 90 mm to 100 mm. For the specimen of transfer method, in diameter sizes pf 55 mm
to 60 mmnj.

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 Enlenmeyer flask with cap, of capacity 100 ml.

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

5.22 Dls)posable plastic bags, sterile bags suitable for containing food prgducts, to
be used flor 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, 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 17¢g
— Soya[peptone, papain digest of Soya 3T
— Sodipm chloride (NaCl) According to JIS K 8150. 5g
—  Glucpse 25¢g
— Dipotassium hydrogen phosphate 25¢
— Watgr (6.1) 1.600 ml
6.3 Tryptone soya agar (TSA) Mix well the followingcompositions and g
to 7.2 + 0[2, then sterilize by autoclave.

— Tryptone, pancreatic digest of casein 15¢
— Soyal peptone, papain digest of soya 5¢
— Sodipm chloride (NaCl) 5g
— Agan 15¢g
— Watgr 1 000 ml

6.4 Agar for transfer Mix-well the following compositions and adjust j
+0.2, the

n sterilize by autoclave.
Tryptone, pancreatic digest of casein 075¢g
Soyal peptoneys/papain digest of soya 025¢g
Sodinim chleride (NaCl) 5¢
Agar 15¢g
Water 1 000 ml

djust pH

H to 7.2

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 1 000 ml
6.8 SCDLP medium Mix well the following compositions and adjust pH to 7.2+0.2,
then stenfilize by autoclave.

— Peptpne, digest of casein 17¢g
— Peptpne, digest of soybean 3g
— Sodipim chloride (NaCl) 5'e
— Dipotassium hydrogen phosphate 25¢g
—  Glucpse 25g
— Lecithin 1g
— Polygorbate 80 ‘s
— Watg¢r 1 000 ml

6.9 Dilution buffer for shake-out bacterial suspension This buffer solution con-
sists of 0100 5 mol/L sodium dihydrogeni‘phosphate containing 0.037 % sucros¢ and ad-
justing pH to 7.2 +0.2.

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

— Polysorbate 80 30¢g
— Egg-polk lecithin 3g
— Histidine hydrochloride 1g
— Meat or(casein peptone 1g
—  Soditmchloride (NaCl) 43¢g
— DMonopotassium phosphate 36¢g
— Disodium phosphate dihydrate 72¢g
— Water 1 000 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 12 g to 15 gl)
— Water 1 000 ml
Note U Necessary mass is depending on the gel strength of the product.

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

clave.

— Agar 20g

— Water 1 000 ml

6.13 Cryoprotect - solutionfor baecterial species—Eq o2 Cryg

solution ¢ontaining 150 g/L of glycerol or 100 g/L of dimethylsulfoxide shall,be

prepared|as follows.

a) Add [l 000 ml of tryptone soya broth (TSB) (6.2) or nutrient broth (NB) (4
150 g of glycerol or 100 g of dimethylsulfoxide, and mix well, and sterilize]
clavg.

b) For golutions containing glycerol, sterilize the mixed ‘sofution by autocl

soluf
0.22

NOT

6.14 St
disodium|
ATP stan

After
preserveq
six mont

ions containing dimethylsulfoxide, sterilize/the mixed solution
um membrane filter.

E : Any commercially available productimay be used as long as it
protective solution or preserving system that contains glycerol o
ylsulfoxide and allows preservation of the strains in the same m
the specified solutions.

pck solution of ATP standard reagent Dissolve 60.5 mg of ad
5'-triphosphate trihydrate with water to make 1 000 ml. The concen

preparation, the solution shall be placed in a tightly sealed container
| at a temperatureof —20 °C or lower. The solution shall be used no 1
hs from the dateof preparation.

Do nott refreeze-frozen solution that has thawed.

NOTE : The’suitable amount of adenosine-disodium 5'-triphosphate ti
may be calculated from the ATP content of each commercial pr
6.15 Buffer solution for uminescent reagent, prepared trom the
compositions 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

— Buffer solution for ATP luminescent reagent (6.15) 30 ml

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

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

— N-[Tris(hydroxymethyl)methyl] glycine 45 mg
— 10 94 aqueous benzalkonium chloride 02-ml
— Wateér 9.8 ml

6.18 ATP eliminating reagent, prepared from the following compositigns to be
pH 6.0+ 0.5. An agent to reduce the ATP in Tryptornie soya broth (TSB) (6.2) or Nutri-
ent broth (NB) (6.5) to less than 107!* mol/L within 15 min.

— Apynase (EC:3.6.1.5) 46 international units/ml

— Adenosine phosphate deaminase (EC:3.5.4.6 or EC:3.5.4.17)
46 international units/ml

—  Sucrpse 37 mg
— Bovipe serum albumin 20 mg

— 0.05mol/L buffer solution of 2-morpholinoethanesulfonicacid, monohydrate
10 ml

The reagent shall\be used within 8 h of preparation.

When| a diffefent ATP eliminating reagent is used, its composition shall be frecorded.

6.19 SCDLP or other medium for preparing ATP reference solution, [prepared
from thefollowing compositions—An ATP reforence solution should be prepared if the

X1 X% = Tro—oT 7*

addition of 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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— Sodium chloride (NaCl) 85¢g
— Polysorbate 80 20¢g
— Water 1 000 ml

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 recom-
mended for use in preparing the culture media. The manufacturer’s in-
structions for the preparation of these products should be strictly
followed.

7 Refellence strains

7.1 Strains

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

7.2 Storage of strains

7.2.1 General
The strains shall be stored in accordance with the‘supplier’s recommendations.

7.2.2 Ceramic bead method
Ceramic bead method shall be as follows.

a) Obtain a sample of the freeze-dried bacterial strain following the recommgndations
supplied with the culture and resuspend it in 5 ml of Tryptone soya braoth (TSB)
(6.2)] Obtain a sample of the suSpension and isolate it in a Petri dish (8.17) con-
taining Tryptone soya agar (TSA) (6.3).

b) Incupate the cultures for'l8 h to 24 h at 37 °C+ 2 °C. After incubation| use the
cultyre isolated in the Petri dish to verify the purity of the strain. After| verifica-
tion,|prepare the stdck cultures.

¢) Sample 0.7 ml ofithe broth culture and spread it over the surface of the Retri dish
containing the/Tryptone soya agar (TSA). Incubate the culture on plateg for 18 h
to 24 h under’the conditions specified in b).

d) Add [10uml of eryoprotective solution (6.13) to the surface of the TSA plate culture
and caubpcud thecelsimrthesolution ubiug asterite glaab SPY eader—Sa ple the
suspended cells from the surface of the agar. Dilute them in 100 ml of cryoprotec-
tive solution and incubate for 30 min at 20 °C.

e) 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.

f) 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)

5x10® CFU/ml.

7.2.3 Glycerol suspension method

Glyce

1 cranenaiarn—saathad

chall ha oo follawura
SHarr— e a5—101roWo-

Enumerate the plate cultures and confirm that the suspension contains less than

a)
grow
teriq
curv

b)

For ¢
CIyos

Add

usin

c)

d) For
volui

Mix

Inociilate a 15 ml culture tube containing 5 ml of appropriate mediumwith

Py
O oo pPCTISTOTT IITCUIToOtr

n isolated colony. Incubate usually for 5 h to overnight at 37 °Cunti
culture seems to reach the late logarithm or stationary phase in th

Y

L.

ach strain to be stored below -70 °C, for the archives, prepare a sterilg
renic vial. Place 225 ul of sterile 80 % glycerol in‘a cryogenic vial.

1.0 ml of the bacterial culture (frozen stock shall be 15 % glycerol).
b the vortex mixer (5.4) and store in a tube&.at’-70 °C or lower.

ach strain to be stored at —-20 °C, as liquid’glycerol working stock, pip¢
mes of 80 % glycerol and bacterial culture into a labelled polypropyl
the contents well to avoid formation of ice crystals that will deecn

a freshly
the bac-
e growth

, labelled

Mix well

tte equal
bne tube.
ease the

e)

7.2.4 Slant-culture medium method

viability of the cells. Place the tube@n a freezer at -20 °C. Check the viability of
the dells after 1 week if possible.

To recover a strain from the glycerol stock stored below -70 °C, use a sterjile tooth-
pick [to scrape pieces of the solid substance. Then streak the cells onto the appro-
priatle medium. Do not thaw the frozen stock because each freeze-thaw ¢ycle will
result in a 50 % loss-in~cell viability.

To use the -20 °C working stock, pipette 50 ul to 100 ul as inoculum for a § ml over-

night culture.
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Next, sterilize the platinum colony loop with flame, insert the loop into a part on

bleed water

slant culture

Figuré 1°' Transference of bacteria on slant culture medium

8.1 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)

— Incubation time: 18 hto 24 h

8.1.1.3 reincubation C

Pour RO 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|specified
in 8.1.1.2 that contains 1x10% CFU/ml to 3 x10® CFU/ml in bacternia-eoncentrgtion or a
target ATP concentration of 1x107° mol/L to 3x 10°®* mol/L to.the flask and |incubate

under the following conditions.
— Temperature: 37°C+2°C
— Rate|of shaking: 110 time/min and 30 mm width‘by reciprocal incubation] shaker
— Incupation time: 3h+1h

Target CFU or ATP concentration after incubation: 10” CFU/ml or 10" mqgl/L.

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

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

times with water at room temperature, or measure the ATP concentration of the bacte-

ria after incubation in 8.171.3 by the luminescence method and adjust the ATP|to a con-
centration of 1x 107 mel/L to 3x 10 mol/L.

Meastpire the bacteria concentration and the ATP concentration of preparef test in-

oculum gccording to the determination method specified in Annex C and Ann¢x D, and

take themn as-the concentration of test inoculum.

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.
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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.

8.1.3.3 Pterilization

Except in the case where it is confirmed that contaminationyhas not been foyind, ster-
ilize test|specimens by autoclave (5.28) according to the, following procedure.

a) Wrap the opening of vials (5.16) containing specimens with aluminium fqil (5.26).
b) Placg 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 baské¢t.

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

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

f) Cap fthe vials securely:

NOTE : When autoclaving is not possible, sterilization may be accomplished by
ethylene oxide gas, y-ray or another suitable method. The use of alterna-
tiveymethods shall be recorded in the test report.

8.1.4 Test operation

8.1.4.1 Inoculation of test specimens

Accurately pipette (5.15) 0.2 ml of the inoculum prepared in 8.1.2 at 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.

8.1.4.5 Calculation of number of bacteria or amount of ATP

8.1.4.5.1| General

Obtain the number of bacteria or amount of the ATP as specified-in) 8.1.4.2 and
8.1.4.4 fijom the bacteria concentration obtained in Annex C or the ATP concentration
obtained|in Annex C or Annex D according to the following formulae

8.1.4.5.2| Number of bacteria
Calculation of the number of bacteria shall be made according to Formula| (1).

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

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

M = Caqp X0 —evrreeeirer et - (2)

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

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

8.1.5 Test results

8.1.5.1 HPudgement of test effectiveness with the control specimen
When tho conditiona ofal bl and el or a) hy and A} ara aotiafind +ha +aat isjudged

CIICCOIIOTIoIOT S U ot I/ ot U/ O o, o/t O/ r o oaethoTIo o, oIt~ ooov 1

to be effective. 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
be made according to Formula (3).

F=10gCt—10g Clg wrereeerstorsenitioiietiiioiittiiieiietiiieiiesitieiiesisiaiienes (3)
where, F: growth value on the control specimen

logCi: common logarithm of arithmetic average of the
numbers of bacteria, or amount of ATP, obtained
from three control specimens after an 18 hto 24 h
mmerbation

log Cy: common logarithm of arithmetic average of the
numbers of bacteria, or the amonnt of ATP, ob-
tained from three control speciiens immediately
after inoculation

8.1.5.2 Judgement of test effectiveness with the test specimen and calgulation

of antibacterial activity value

Whenlthe condition in the following is satistied, the t&gt is judged to be effective. The
difference in common logarithm in extreme of the numnber of bacteria, or the amount of
ATP for the three test specimens immediately after inoculation and after ingubation,
respectively, shall be less than two. When the test is judged to be ineffective} a retest
shall be ¢arried out.

When|the test has been judged to be effective, obtain the antibacterial activity value
according to Formula (4) and round the-teésults to one decimal place according to Rule B
of JIS Z[8401

In thq case of log Cy>logTy, sithétitute log & for log 7.

A=(10gct—10g CO)_ (loth—log T0)=F—G ............................. (4)
where, A : antibacterial activity value
F: growth value on the control specimen (§=1logC, -
log Co)
G : growth value on the antibacterial test $pecimen
(G=log T; - log To)
log7,: common logarithm of arithmetic average of the
numbers of bacteria, or the amount of ATP, ob-
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 immediately

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
at 37°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 culturp may be
used for the subsequent inoculation, provided that the culture is stored in.an jncubator
(5.2) and| incubate at 37 °C = 2 °C for 48 h. In this event, a new 24-h, subcultjure shall
be prepared prior to performing the test. A fourth subculture shall.not be used.

8.2.1.2 [Preparation of test inoculum
Obtain a colony from the second transferred TSA using a<platinum colony l¢op, place
it in the Peptone-salt solution (6.6). Mix well with theortex mixer (5.4).

Adjust the number of bacteria to a concentration©f ¥ x10% CFU/ml to 3 x 10f CFU/ml
using thgq Peptone-salt solution by the spectrophotometer or McFarland’s nephelometer
(5.1). Afdjust the number of bacteria to an ATP concentration of 2 x107{mol/L to
6 x 10~ mol/L using the Peptone-salt solutiondy luminescence method.

Dilut¢ the inoculum to a concentration-0f 1 x 106 CFU/ml to 3 x 10¢* CFU/ml or an ATP
concentration of 2x 107 mol/L to 6 x 10 mol/L using the Peptone-salt solution.

The flnal number of bacteria should be checked by the quantitative meagurement
method gpecified in Annex C andAnnex D.

8.2.2 Preparation of test specimens

Using] a template (5.21), cut specimens for test that are 38 mm in diameter. [Pretreat-

may be accomplished by ethylene oxide gas, y-ray or another suitable method. The 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.

Set each specimen on the agar surface of 8.2.3.1 so that the antibacterial finished

surface is

with a st
60 mm i
midity ch

8.2.3.3
Imme

taining 2

8.2.3.4

After
the neuts

8.2.3.5

8.2.3.5.1

Obtai
8.2.3.4 fy
obtained

8.2.3.5.2

Calcullation of the number of bacteria shall be made according to Formi

hinless-steel cylinder (5.24) for 60 s +5 s. Place each specimen in @
| diameter Petri dish with the transferred surface face up. Inctabate

Shake-out after transfer

diately after transfer, place each specimen in a sterile bag (5.22) or a
0 ml of the neutralizing solution (6.10) and shake.out as specified in

Shake-out after incubation

incubation, place each specimen in a sterile bag or a vial containing
alizing solution (6.10) and shake out @s specified in Annex B.

Calculation of number of bacteria or amount of ATP

General

n the number of bacterialor amount of the ATP as specified in 8.4
om the bacteria concentration obtained in Annex C or the ATP conc
in Annex D according-to the formulae specified in 8.2.3.5.2 and 8.2.:

Number of bacteria

Amount of ATP
ation of the amount of ATP shall be made according to Formula (2) of

b5 mm to
in a hu-

amber (5.8) for 18 h to 24 h at a temperature of 37 °C + 2 °C and’a humidity of
more than 70 %RH.

vial con-
Annex B.

20 ml of

.3.3 and
bntration
8.5.3.

hla (1) of

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/m] 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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c)

more than 1.0 in the plate count method.

d)

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.

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

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

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

shall be

When
according
ing to Ry

8.3.1 Ir

8.3.1.1
streak o1
24 h to 4

The p
ration.

8.3.1.2
a 100 ml
one colon

Incub

Tem

rarried out.

the test has been judged to be effective, obtain the antibacterial activ
r to Formula (4) in 8.1.5.2 and }jg)_gnn_q the results to ene decimal plac
le B of JIS Z 8401.

jcubation

to the plate of Enumeration agar (EA) (6.11) and incubate at 37 °C ;
B h.

late is kept at 5 °C to 10:°C and used within one week from the date

Pour 20 ml of Nutrient broth (NB) (6.5) or Tryptone soya broth (T'SB)

Erlenmeyer, flask with cap (5.20). Apply a platinum colony loop (5.9
y up from,the plate as specified in 8.3.1.1 and inoculate it in the br

nte under the following conditions.

berature: 37°C+2 °C

, a retest

ity value
e accord-

Dbtain the strain preserved as stéek culture using a platinum colony loop (5.7),

- 2 °C for

of prepa-

6.2) into

(5.27)

Incubation time: 18 h to 24 h

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

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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Temperature: 37 °C+2°C

Incubation time: 3 h+1h

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

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

NOTE :

8.3.2 Preparation of test inoculum

Adjust the bacteria in 8.3.1.3 to a concentration of 1x 10" CFU/ml to 3 x 10" CFU/ml
by a spectrophotometer or McFarland S nephelometer (5 1) usmg Nutrlent broth (NB)

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

1x107" m

after it hias been diluted 20 times with water at room temperature:

NOT

8.3.3 Pi

8.3.3.1

the luminescence method and adjust the ATP to a concentr
ol/L to 3x 107" mol/L using Nutrient broth (NB) or Tryptone soya brd

£ : The prepared inoculum is preserved by ice-cooling and used wit
retreatment of test specimens

Sampling of test specimens

bation in
ation of
th (TSB)

hin 4 h.

Prepafre six control specimens and six test specimens cut to 60 mm in diameter.

Pretr«

8.3.3.2

Place
autoclavg

After
where th

When

patment may be carried out in accordance with the agreement bet)

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

Sterilization of test specimens

the specimens-ina Petri dish (5.17), cover with aluminium foil and st
(5.28) for 15 min to 20 min.

sterilizing, remove the foil, place on a clean bench (5.6) or any otl
bre is-no risk of airborne contamination and dry for 60 min or more.

audtoclaving is not possible, sterilization may be accomplished by ethyl

ween the

the time
are used

erilize by

ner place

bne oxide

11 1

gas, y-ra

41 +tall +1 T £ 14 4= +laad 1s
Ul AITOUIITT SUITAPDTC TITUTITUUL TITO U U ATTCT ITATT VO 1IITOUITOUS  S1IAatT IT

in the test report.

8.3.3.3 Humidity conditioning of specimens

recorded

Pour 10 ml of the agar for printing (6.12) into a Petri dish. Place the uncovered dish

on a clea
tion.

n bench to cool and solidify.

Cool to room temperature avoiding dew forma-

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-
brane filter. Add 2 ml of the test inoculum prepared in 8.3.2. Filtrate under aspira-
tion. Continue the aspiration for approximately 1 min after the liquid on the membrane
filter dis]ippears.

NOTE 1 The sterilization for the membrane filter is not carried eut beg¢ause the
pore size is changed by sterilization.

NOTE 2 A sintered glass or polytetrafluoroethylene-coated et 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.

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

a) Rempve the membrane filter collecting thedtest 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 membranelfilter (47 mm)
3 silicone rubber (42 mm) 6 turn plate (54 mm) (anticlockwise rotation)
Figure 2 Example of‘printing apparatus
pve the specimen of 8.3.3.3 froni*the Petri dish using sterilized tweezs

blace on the membrane filter facing downwards.

e the weight on the weighting plate, and print the bacteria on the m
by rotating the tableby 180° in one direction for 3.0 s.

ediately after printing, transfer the specimen to the lid for the Petri
ng the agar of 8.3.3.3 with the printed surface facing upwards, place 1
with the Petri dish in an incubator (5.2) at a temperature of 20 °C +
midity offore than 70 %RH and incubate in accordance with 8.3.4.3

Incubation test

brs (5.23)

embrane

dish con-
he speci-
2 °C and

Select]

ineubation time of 8.3.4.2 d) from a period of 1h+0.1h,2h+0.1h, 3

h+0.1h,

or 4 h+0.1 h according to the defined condition. The incubation time is determined by
specific test condition requirements which shall be recorded in the test report.

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
8.1.4.5.2.
8.3.4.6.3] Amount of ATP

Calculation of the amount of ATP shall be in accordance with Formyla (2) of
8.1.4.5.3.
8.3.5 Test results
8.3.5.1 HPJudgement of test effectiveness with the control-specimen

When| the following a) and b) are satisfied, the test is judged to be effective. When

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

The
be lé

The
to ¥

a)

b)

8.3.5.2

When
according
of JIS Z

humber of bacteria or amount of ATP printed on the control specimen
ss than 1.0 x10° CFU or 1.0x 107! mol.

rmula (3) in 8.1.5.1, shall be +0.5:to -0.5.

Calculation of antibacterial activity value

the test has been judged'te be effective, obtain the antibacterial activ
r to Formula (5) and round the results to one decimal place according

shall not

hmount of increase or decrease on thé'control specimen (F), obtained according

ity value
o Rule B

A =]0g Ct—]og IR T T T P P PP I (5)
where, A : antibacterial activity value
log C;: common logarithm of arithmetic average of the
numbers of bacteria, or amount of ATP,|obtained
from three control specimens after an 1h to 4 h
Trcubation
logT.: common logarithm of arithmetic average of the

numbers of bacteria, or amount of ATP,
from three test specimens after an 1 h to
bation

8.4 Halo method

obtained
4 h incu-
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Quantitative test Depending on test methods, it shall be as follows.

b) _Qualitative method (halo method) When tested according to 8.4, halo (JA.7.2)
is observed.
10 Test{ report
The t¢st report shall contain the following information.
a) Reference to this Standard
b) Detajils of test textile products
c) Nar:L of the test bacteria
d) Strain number and supplier
e) Inocwulation method
f) Condentration inoculum
g) Antibacterial activity value
h) Quantitative measurement method\applied and test result
) .. Sterflization method of test specimen
J)__Incupation time after inoctlation
k) In the case of log Co> 18y, substitute log Co for log 7o.
1) Any deviation fror this Standard
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Annex A (normative)

Reference strains

A.1 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 supply sources.

A.2 List of bacteria

List of bacteria for testing is shown in Table A.1. Strain number and culture collec-
tion organization are shown in Table A.2.

Table A.1 Bacteria for testing »

Bacteria name WDCM code

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

Klebsiella pneumoniae 00192
http://refs.wdem.ong/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 for Werld Data Centre for Microorganisms.)
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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 4.83 Institut Pasteur, Collection de I'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 Molecular and Cdllular
Biosciences (Japan)
NBRC 12732 NITE Biological Resource Center (Japan)
NBRC 13276
NRIC 1136 Tokyo University of Agriculture (Japan)
OUT 8232 Osaka University, School of Engineer (Japan)
NCIMB 9518 National Collection-of Industrial, Food and Maring
Bacterial Ltd. (UK)
Klebsiellal pneumoniae ATCC 4352 American Typé. €ulture Collection (USA)
CIP 104216 Institut Rdsteur, Collection de I'Institut Pasteur (France)
DSM 789 Germaifi‘Collection of Microorganism and Cell Culfure
(Germany)
TAM 12015 Uhniversity of Tokyo, Institute of Molecular and Cdllular
Biosciences (Japan)
NBRC 13277 NITE Biological Resource Center (Japan)
NCIMB 10341 | National Collection of Industrial, Food and Maring
Bacterial Ltd. (UK)
NOTE : |Contact each culture collection organization, when they are acquired in practic¢.
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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 by vortex mixer

Press the bottom portion of the test tubes or bottles on the plate or rubber holder of
the vortegx 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 approximatély*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 Stemacher machine. Run the ma-
chine for|1 min on each face of the bag.
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Annex C (normative)

uantitative measurement by plate count method

C.1 General

This Annex specifies the test procedure for quantitative measurement by the plate

count me

thod.

C.2 Test procedure

or the Pe

Reped
are unde
Petri disl

C.2.3 A
(TSA) (6.
to the dis
lidifies, t

C.24 A

series on

ke T ml of the inoculum which is shake-out bacteria suspension Ir¢m speci-
g a pipette (5.15). Add it to a test tube containing 9.0 ml + 0.1 ml of the Nu-
th (NB) (6.5), the Physiological saline (6.7) or the Peptone-salt solution (6.6)

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

ing 9.0 ml + 0.1 ml of the Nutrient broth (NB) (6.5), the.Physiological saline (6.7)

ptone-salt solution (6.6) and shake well.

t the procedure successively and prepare a dilution series so that the|dilutions
rtaken 10 times in total. Ensure that 1 ml of each dilution is pipetted into two
nes.

dd approximately 15 ml of Enumeration agar (EA) (6.11) or Tryptone $oya agar
B) maintained in a water bath (5,3) warmed to a temperature of 45 °C|to 46 °C,

hes and mix well. Maintain at'room temperature and, when the megdium so-
urn the dishes upside down'and incubate at 37 °C + 2 °C for 24 h to 48 h.

fter incubation, count the number of colonies on the Petri dishes of dilution
which 30 CFU to 300 CFU have appeared. When the number of viahle bacte-

ria is les
number i
is less t

age num]

s than 30 in the-Petri dishes with 1 ml of shake-out bacteria solutior], the cell
s used to calctulate the average number. When the number of viablg bacteria

n 1 in the.Petri dishes with 1 ml of shake-out bacteria suspension, the aver-
per is takén as 1.

C.2.5
mula.

btain/the bacteria concentration in the solution according to the following for-

cg=ZX%XR

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 procedure

D.2.1 d({Jalibration curve formula

D.2.1.1 |Prepare the ATP standard reagent (6.14), and dilution medium; suth as the
physiological saline (6.7), the SCDLP medium (6.8) or another suitable medium. Dilute

the ATP|standard reagent with the dilutions corresponding tocthé procedyires (see

Table D.1), and prepare three dilution solutions with ATP concentration of 2x 10~ mol/L,

2x 107 mol/L and 2 x 1071° mol/L, respectively.

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

Testingjmethod Operation ATP standard reagent difution
solution and blank
Absorptiop method | Preparation of test inoculum Water
Shake-out immediately after inoculation Shake-out bacteria solutign used

Printing method Preparation of test inoculum Water
Shakeftout immediately after printing SCDLP or other medium for preparing
Shake-out after incubation ATP reference solution (6.19)

D.2.1.2 [PourQ:l ml of each solution specified above into three separate test tubes. Add
0.9 ml of|the dilution buffer (6.9) to each tube and shake amply. Pour 0.1 nl of each

Solution nfatwa canarata toct +abaoa Deocionata tham ac cnaeimana faor mmaaa JI‘in the
nto-twoseparate-test-tubes Desionate themas-spechmensfor- meas g

diluted 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 c¢nfidence
level is > 0.95.

D.2.2 A[TP concentration of the test inoculum and shake-out bacterial|suspen-

D.2.2.1 [Prepare one test tube for the ATP eliminating treatment and two test tubes
for meastfiring.

D.2.2.2 [Pour 0.1 ml of the shake-out bacterial suspension, 0.8 ml of the dilution buffer
and 0.1 nmpl of the ATP eliminating agent (6.18) into the test tube designated for] the ATP
elimina;i)g treatment and-shake amply. Pour 0.1 ml portions of the solutior] into the
two test fubes designatedfor measuring and let them stand for 5 min to 30 mpin.

D.2.2.3 [Add 0.1ml of the ATP extracting reagent to each measuring test fube and
shake amply. Then add 0.1 ml of ATP luminescent reagent, shake again and immedi-
ately apply aluminescence photometer to determine the quantities of luminegcence.

D.2.2.4 O‘Utdill t}lU ATP LUIlLUlltl dtiUll dCCUI dillg tU t}lﬁ fUl Illu}d prLiﬁUd ill D.A. 1.7 and
obtain the concentration of ATP in the test inoculum and shake-out bacterial suspen-
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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Annex E (informative)

Testing examples

E.1 Absorption method

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.

Table E.1 Example of testing by absorption method measured by plate
count method

Test bacteria

Staphylococcus aureus

Klebsiella pneumeoniae

Strain number ATCC 6538 ATCC 4352
Concentrdtion of inoculum 1.2x10° 1.1x 10°

(CFU/ml)

Differencq of extremes for Immediately After incubation Immeédiately After incubation

three contirol specimens (log) | after inoculation after‘inoculation

(condition} less than 1) 04 03 05 4
Differencd of extremes for Immediately After incubation Immediately After ipcubation
three test|specimens (log) after inoculation after inoculation

(conditiont less than 2) 06 05 07 b6

Growth vglue of F
(F=log C,qlog Cy)

+2.7: (log Cy: +7.0, log€Cg +4.3)

+3.2: (logC: +7.5, log (

1 +4.3)

Growth value of G
(G=logT logTy)

-1.0: (ogT:: +323 logTo: +4.2)

+0.7: (logT;: +4.9, log T} : +4.2)

Antibactetial activity value
(A=F-G)

3.8

2.6

Measuring method

Plate count method

Type of sgmple material

Socks: Cotton 100 %

Sterilization method

Autoclave

Incubation time

20 h

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

luminescence method

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

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 of sample material

Curtain: Polyester 100 %

Sterilizatipn method

Ethylene oxide gas

Incubation time

20 h

E.2 Trgnsfer method

Examlple of testing by transfer method measured by plate count method (see

Table E.3

) and by luminescence method (see Table E.4) aretshown.

Table E.3 Example of testing by transfer method measured by plate

count method

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

Strain nu]nber ATCC 6538 ATCC 4352
Concentrdtion of inoculum 2.2x10° 1.1x10°

(CFU/ml)

Differencd of extremes for Immediately After incubation Immediately After ipcubation
three contjrol specimens (log) | after inoculation after inoculation

(condition} less than 1) ds 04 02 b 3
Differencq of extremes for Immediately After incubation Immediately After incubation
three test|specimens (log) after inoculation after inoculation

(conditionf less than 2) 06 05 07 b6

Growth vdlue of F
(F=log C.,Hlog Cy)

+2.9: (log C,: +8.5, log Cy: +5.6)

+2.7: (log C,: +8.1, log C}): +5.4)

Growth vqlué ofG
(G=log T:logTy)

-1.7: (logT,: +3.8, logTy: +5.5)

-2.5: (logT:: +2.8, logT}: +5.3)

Antibacterial activity value
(A=F-G)

4.6

5.2

Measuring method

Plate count method

Type of sample material

Socks: Cotton 100 %

Sterilization method

Autoclave

Incubation time

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

Test bacteria

Staphylococcus aureus

Klebsiella pneumoniae

(G=log T, {logTy)

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

(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 04 03
Difference_of extremes for Immediately After incubation Immediately After incubation
three test|specimens (log) after inoculation after inoculation

(conditiont less than 2) 04 07 05 6
Growth value of F +3.1: (logC,: -9.1, log Cy: -12.2) +2.6: (log C, =94, logC{: -12.0)
(F=log C,qlog ()

Growth vglue of G -2.2:(logT,: -14.5, logT,: -12.3) -2.2: (log7,: -14.1, log T}y : -11.9)

Antibacte
(A=F-G)

ial activity value

5.3

4.8

Measuring method

Lumineseence method

Type of sgmple material

Curtain: Polyester 100 %

Type of nqutralizing agent
and conceptration

Egg-yolk lecithin 0.5 % of the total volume

Sterilization method

y-ray

Incubatiof time

22 h

E.3 Printing method

Example of testing bywprinting method measured by plate count method (see
Table E.§) and by luminéscence method (see Table E.6) are shown.

Table E.5 Example of testing by printing method measured by plate

count method

Test.bacteria

Staphylococcus aureus

Klebsiella pneumdniae

specimen immediately after
printing (CFU)

Strain number ATCC 6538 ATCC 4352
Number 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
(A=logC.-logT)

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

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

I . -l 1
LULITITICOCCIIVT 11IICUIIUU

Quantitati vemeasur ius nrethod

Type of salmple material

Curtain: Polyester 100 %

Sterilizatipbn method

Ethylene oxide gas

Incubation time

2h

E.4 Halo method

Examiple of testing by halo method (see Table E.7) is shown.

Table E.7 Example of testing by ‘halo method

Bacteria Staphylococcéus aureus Klebsiella pneumomiae
Strainl number ATCC 6538 ATCC 4352
Concehtration of bacteria (CFU/ml) 2.3x10° 3.5x10°
Average value of width of halo (mm) 3.5 2.0
Existgnce of halo Exist Exist

Type 4nd 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

S Ioee
a.U> LLIICCL

.
3.0<A Full effect
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Annex JA (normative)
Qualitative test (halo method)

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
— Beeflextract 50¢g

— Peptpne 100g

— Sodipm chloride (NaCl) 50¢g

— Watgr 1 000 ml

JA.2.2 Nutrient agar, prepared from the following eompositions to be pH
Sterilization in autoclave (5.28) is carried out.

— Beeflextract 50¢g

— Peptpne 100g

— Sodipum chloride (NaCl) 50g

— Agan 150¢g

— Watgr 1000 ml

JA.3 Conditioning of test piece

JA.3.1

Dimension, shape and number of test piece

Dimension, shaperand number of test piece is shown in Table JA.1. Pre

specime
mens, re

pectively, for each test bacteria.

rls and control specimens. Obtain three test specimens and three cont

7.0+ 0.2.

7.0+ 0.2.

pare test
rol speci-
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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) .

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
inserter with 27 mm outside diameter.

Notes @ ~The test-specimen-shaped assquare-measuring 28 mm »28 mm may boused-

b)

c)

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

That cut and pressed with about 63.7 MPa pressure for about 10min may be ysed.

it paral-

cylinder

inside
igmeter

Unit: mm
38

28

26

i

Figure JA.1 Cogiled test specimen in spool

inserter

outside

diameter

27

outside diameter
27

Wnit: mm

ingerter

cylindrical container

Figure JA.2 Container for test specimen preparation

Ne— "~
IES—————

inside diameter

inserter 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 and incubate at 37 °C+ 2 °C for 24 h to 48 h. After incubated, transplant it to
Nutrient i C+2° sume the
concentration of bacteria in inoculum according to the absorbance method orfhe direct
on method by microscope or presume the ATP concentration accordiphg to the
luminesdence method and adjust the concentration of bacteria to' 10 CFU/ml to
107 CFU/ml or adjust the ATP concentration to 10-® mol/L to 107 miol/L.

JA.4.2 Preparation of pour plate culture medium

In a clean bench, put 1 ml of inoculum of JA.4.1 in a sterilized Petri dish, gdd 15 ml
of nutrient agar (JA.2.2) warmed at 45 °C to 46 °C in the Petri dish and mix them suf-
ficiently,|allow it to stand at room temperature and sg¢lidify the agar. Turn this upside
down, slifle its cover and allow to stand as it is for 30 min to 3 h at room tempdrature to
evaporate superfluous water (see Figures JA.4 dud JA.5).

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

JA.4.3 Petting of test specimen

Using| tweezers disinfected with gauze sterilized with alcohol, put gently a tpst speci-
men of JA.3.2 onthe centre of the pour plate culture medium of JA.4.2 with care not to
give a scratchon the surface of culture medium, and make it adhere closely tp the me-
dium. Inl this-case, when treating a test specimen which curls itself easily, or has wad-
ding or long pile place a sterilized circular stainless steel plate (about 48 mm in
diameter, about 20 g of mass, made from stainless steel) on the test specimen. If the
circular stainless steel plate is 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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