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Foreword

This translation has been made based on the original Japanese Indus-
trial Standard revised by the Minister of Economy, Trade and Industry
through deliberations at the Japanese Industrial Standards Committee
as the result of proposal for revision of Japanese Industrial Standard
submitted by Society of Industrial technology for Antimicrobial Articles
(STAA)/Japanese Standards Association (JSA) with the draft being at-

tached, based on the provision of Article 12 Clause 1 of the Industrial

Standardization Law applicable to the case of revision by the provision
of Article 14.

Consequently JIS Z 2801 : 2006 is replaced with this Standard.
This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with a patent right, application for a patent’sfter opening to
the public or utility model right which have techmgal properties. The
relevant Minister and the Japanese Industrial Stagdards Committee are
not responsible for identifying the patent right,yapplication for a patent
after opening to the public or utility modebright which have the said
technical properties.

(i1)
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JAPANESE INDUSTRIAL STANDARD

Antibacterial products — Test for
antibacterial activity and efficacy

Introduction

JIS 7 2801 - 2010

This Japanese Industrial Standard has been prepared based on the first edition of
IS0 22196 published in 2007 with some modifications of the technical contents to meet

techn
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ology trend, actual situation, etc. in Japan.

b portions given sidelines or dotted underlines are the matters in whigh'thd
of the original International Standard have been modified. A list ofv\modificy
Lhe explanations is given in Annex JA.

rope

s Standard specifies the test for antibacterial activaty and efficacy to bactey
irface of antibacterial products (including intermediate products) of plastic
catalyst products.

ondary effects of antibacterial efficacy'such as fungal resistance, odour pr
Ind biodeterioration are not covered by this Standard.

symbol of degree of correspondence are as follows.

ISO 22896 : 2007 Plastics — Measurement of antibacterial activi
plastics surfaces (MOD)

dontents between the relevant International Standards and JIS arg
(identical), MOD (modified), and NEQ (not equivalent) accordi
ISO/TEC Guide 21-1.

con-
tions

ia on
prod-
1 the

Pver-

Hucts

NOTE 2 The Internafional Standard corresponding to this Standard angl the

(v on

In addition, symbols which denote the degree of correspondence in the

e IDT
g to

2 N

ormative 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 amendments) indicated below shall be applied.

JIS K 0050  General rules for chemical analysis

JIS K 0950 Sterilized plastic petri dishes
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JIS K 0970 Piston operated micro-volumeltric apparatus
JIS K 3800 Class 11 biological salety cabinets

JIS K 8101  Ethanol (99.5) (Reagent)

JIS K 8150 Sodium chloride (Reagent)

JIS K 8180 Hydrochloric acid (Reagent)

JIS K 8263 Agar (Reagent)

JIS

K 85376 Sodium h} droxide /l?pgg.anf)

JIS
JIS

K 9007 Potassium dihydrogen phosphate (Reagent)
K 9017 Dipotassium hydrogenphosphate (Reagent)

R 35056 Volumetric glassware

4 7 8802 Methods for determination of pIl of aqueous solutions

3 Terms and definitions

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

3.5

valug

antibacterial
antibacterial agent

that inhibits the growth of bagteria on the surfaces of products by using

1y or as a compounded agent

antibacterial treatment

antibactérial activity

which shows the difference in logarithmic values of number of viable ba

betw

it di-

teria

bém the antibacterial product and the untreated product after inoculation folﬁowed

by incubation of bacteria

3.6

antibacterial effectiveness

effectiveness of antibacterial product determined from the antibacterial activity

4 Antibacterial effectiveness

The antibacterial product is determined that it has the antibacterial effectiveness,
when the antibacterial activity thereof obtained according to the testing method of this
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In addition, the value of over 2.0 may be applicable to the determination of antibac-
terial effectiveness upon the agreement between the parties concerned with delivery.

5 Testing method

5.1 Bacteria to be used for test

Th

cnociac of hactaria ta bho rond fortha $oct chall ha ao follaore and tha fact oh 11 be
e A~ A e o o h T e o o e e e o o o o A OO O e

carri
a) 9
b) F

Ex

bd out on respective bacteria.
taphylococcus aureus

'scherichia coli

hmples of bacterial strain to be used for the test are shown indable 1. If the Qacte-

rial dtrain is contributed by the agency of culture collection other than that showyn in

table| 1, it shall be obtained from member agencies of WorldoFederation for Cdlture
Colleptions (WFCC) or Japan Society for Culture Collectionig (JSCC), and it shall be the
bactdrial strain of the same series as that shown in table.
Table 1 Bacterial strain‘used for test
Preservation num-
Typ¢ of bacteria ber of bacterial Ageney of culture collection
strain
Staphyiococcus | ATCC 6538P Awmerican Type Culture Collection
aurqus FDA 200P Food and Drug Administration
NBRC 12732 Bioresource Information Center, Department of Bio-
technology of National Institute of Technology ang
Evaluation
CIP 53,156 Collection des Bacteries del’Institut Pasteur Deutflsche
DSMA346 Sammlung von Mikroorganismen und Zellkultureh
Gmbh
NGIB 8625 National Collection of Industrial and Marine Bactpria
Lid.
FEscherichia coltX | ATCC 8739 American Type Culture Collection

NBRC 3972

FARS oW TN TaY

Bioresource Information Center, Department of B
technology of National Institute of Technology and
Evaluation

ral
Ul 303,140

DSM 1576

NCIB 8545

Cottectiomrdes Bacteriesdetmstitat Pastear Deatsche
Sammlung von Mikroorganismen und Zellkulturen
(Gmbh

National Collection of Industrial and Marine Bacteria
Litd.

5.2 Chemicals, materials, instruments and apparatuses

The chemicals, materials, instruments and apparatuses used in this Standard shall
be as follows, unless otherwise designated.
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Ethanol (C2H:01D Guaranteed reagent specified in JIS K 8101 or superior
Beef extract For microbial test
Peptone For microbial test

Purified water Conforming to the reference of the 15th revised Japanese
Pharmagopogia

Agar Guaranteed reagent specified in JIS K 8263 or superior

Yegst extract For microbial test

Tryptone For microbial test

Glicose For microbial test

Cagein peptone For microbial test,

Soybean peptone For.microbial test

Legithin For microbial test

Nopionic surfactant Polyoxyethylene sorbitanumonooleate

Pojassium dihydrogenphosphate (KH2PQ4)

.................................................................

OME cotton, or silicone stopper, metal stopper. mbrton

Pldtinum loop With a loop of about 4 mm at the point
Dry-heat.sterilizer Capable of keeping the temperature from 160 °C to 180 °C
Aufoclave Capable of keeping at 121 °C in temperature (correspohding

o 1092 Do 1o

I AC Y AVATEE R RL.TaY
CUTTUT INE o 11 P oo arcy

lent

pH meter Conforming t0.J1S.7 8802

Chemical balance Having performance_ conforming to JIS K 0050 or equiva-
lent

Clean bench For microbial test

Measuring pipette Having precigion_conforming to JIS K 0970 or Class A in
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Incubator Capable of keeping the temperature = 1 °C

Petri dish

5
2010

Made of glass with about 90 mm of inside diameter, or

conforming {0 No. 90A or No. 908 specified in JIS K 0950
Stomacher pouch For microbial test
Stomacher For microbial test
Film Material such_as polyethylene film_not_affecting micro-

5.3

Method of sterilization

Thp glassware such as test tube and measuring pipette to be used shall be w3
suffidiently with alkaline or neutral detergent, rinsed sufficienily) with water,
dried| and sterilized with dry-heat, or sterilized with high-pressure steam. The mq
of stqrilization shall be in accordance with the following a) or’b). The case wher
platipum loop and the test tube are sterilized with {lamé shall be in accordance
the following c).

a)

b)

5.4

Dry-heat sterilization Objects to be sterilized-shall be placed in a dry-heat
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with water. that instrument, shall notobhe used.
b

High pressure steam sterilization” Water is put in an autoclave, and the obje
e sterilized which are in a_metal net basket shall be placed on a metal net sh
the autoclave. The lid of atgoclave is tightened, heated, and kept at temperaty
11 °C (corresponding fo 103 kPa in pressure) for 15 min (0. 20 min. After he

HERTY)
elf in
ire of

bpen:

ing the lid. and tooled on a clean hench or in a salety cabinet, if necessary. In

hrder

ssing

suffi-

Culture medium, etc.

The culture medium, etec. of which the composition is as follows shall be used. A com-
mercially available article may be used, if it is of the same composition.

a) Nutrient broth [1/500 nutrient broth (1/500 NB)] Prepared so that 3.0 g of beef
extract, 10.0 g of peptone and 5.0 g of sodium chloride which are weighed out by
the chemical balance shall be added to 1 000 ml of purified water or ion-exchanged
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b)

c)

d)

e)

f)

water, then mixed and dissolved completely, and diluted 500 times with purified
water. The pH thereof shall be adjusted to 6.8 to 7.2 (25 °C) with a sodium hydrox-
ide solution or a hydrochloric acid solution by using the pH meter, and it shall be
sterilized with high pressure steam. If it is not used immediately after preparation,
it shall be preserved at a temperature of 5 °C to 10 °C. 1/500 NB that has been kept
for one week or longer after preparation shall not be used.

Nutrient agar Prepared so that 5.0 g of beef extract, 10.0 g of peptone and 5.0 g of

sodium chloride shall be added to 1 000 ml of purified water or ion-exchanged wa-
¢ ) - N i ) .

3 [l

-4 -sSO4G1um

ydroxide solution or a hydrochloric acid solution. 15.0 g of powder_agar.shall be
ster-
ilized with high pressure steam. If it is not used immediately after preparatipn, it
shall be preserved at a temperature of 5 °C to 10 °C. The nutrient-agar thaf has
bpen kept for one month or longer after preparation shall not be used.

Plate count agar Prepared so that 2.5 g of yeast extract, 5.05g of tryptone and 1.0
glof glucose which are weighed out by the chemical balance’shall be added to || 000
npl of purified water or ion-exchanged water, and mixced. The pH thereol shall be
afljusted to 7.0 to 7.2 (25 °C) with a sodium hydrexide solution or a hydrochloric

apid solution by using the pH meter. 15.0 g of powder agar shall be added andl dis-
splved by heating, and it shall be sterilized swith high pressure steam. If it is not
sed immediately after preparation, it shall be preserved at a temperature of| 5 °C
t¢ 10 °C. The plate count agar that hasheen kept for one month or longer |after

preparation shall not be used.

ant culture medium Preparedso that 6 ml to 10 ml of the nutrient agar|of b)
hich has been preliminary warmed and dissolved shall be poured into a test|tube,
al cotton stopper shall be put, and it shall be sterilized with high pressure sfeam.
fter sterilization, the tést tube shall be placed in a clean room at a slant of about
1p° to the horizontalplane, and the content shall be solidified. If it is not used im-
ediately after préparation, it shall be preserved at a temperature of 5 °C to 10 °C.
If there is no geridensed water, the content shall be dissolved and solidified dgain,
then used. Fhe slant culture medium that has been kept for one month or lpnger
after prepagation shall not be used.

DLP-broth Prepared so that 17.0 g of casein peptone, 3.0 g of soybean pefjtone,
5l0Cg of sodium chloride, 2.5 g of disodium hydrogen phosphate, 2.5 g of glucosp and
1.0 g of lecithin which are weighed out by the chemical balance shall be added to 1 000
ml of purified water or ion-exchanged water, then mixed and dissolved. Then, 7.0 g
of nonionic surfactant shall be added and dissolved, The pH thereof shall be ad-
justed to 6.8 to 7.2 (25 °C) with a sodium hydroxide solution or a hydrochloric acid
solution by using the pH meter, and it shall be sterilized with high pressure steam.
If it is not used immediately after preparation, it shall be preserved at 5 °C to
10 °C. The SCDLP broth that has been kept for one month or longer after prepara-
tion shall not be used.

Phosphate buffer solution Prepared so that 34.0 g of potassium dihydrogen phos-
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phate which is weighed out by the chemical balance shall be added to 500 ml of pu-
rified water or ion-exchanged water, then mixed and dissolved. The pH thereof
shall be adjusted to 6.8 to 7.2 (25 °C) with a sodium hydroxide solution or a hydro-
chloric acid solution by using the pH meter. Further, purified water or ion-ex-
changed water shall be added to make it 1 000 ml, and it shall be sterilized with
high pressure steam. The phosphate buffer solution that has been kept for one
month or longer after preparation shall not be used.

g) Phosphate-buffered physiological saline The phosphate buffer solution of f) (0.85 %

dium chloride solution) shall be diluted 800 times with physiological saline. If

S

npcessary, it shall be dispensed into test tubes or Erlenmeyer flasks, cotton|stop-
pprs shall be put, and it shall be sterilized with high-pressure steam it ig not
uped immediately after preparation, it shall be preserved at 5 °C to 10 °C| The
phosphate-buffered physiological saline that has been kept for oneomeénth or lgnger
alter preparation shall not be used.

5.5 |Preservation of bacteria

month ef the transfer, the next transfer shall be carried out in a same way to be the
passage culture. The number of passages shall be up to [ive times counted from the
original strain obtained from the agency of culture collection. Furthermore, that kept
for one month or more from the last transfer shall not be used for the following trans-
fer.
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Condensed water

—— P

Slant culture
medium

Figure 1 Transfer of bacteria

5.6 [Test operation

Bafteria shall be handled aseptically, and attentienw shall be paid to the contamina-
tion ¢f testing personnel, instruments and working environment with bacteria ds fol-
lows.|A safety cabinet shall be used, if necessary.

a) Pre-incubation of test bacteria One platinum loop of bacteria shall be transfprred
ftom the preserved bacterial strain of5.5 to the slant culture medium of 5.4 d), and
ipcubated at a temperature of 35°C = 1 °C for 16 h to 24 h in the incubator| Fur-
her, from this incubated bacteria, one platinum loop of bacteria shall be trans-
fgrred to a fresh slant culttwre medium and incubated at a temperature of 35| °C +
°C for 16 h to 20 h.

o

[

b)

aw]

reparation of test piace The preparation of test picce shall be as follows.

1| The flat part ofthe product shall be cut into a square of 50 mm = 2 mm (witHin 10
mm in thickness) and made as the test piece of standard size. If it is difficfilt or
impossible'to cut the product into this square, a test piece of shape and size pther
than_speécified may be used if it can be covered with a film of the surface ayea of
4000mm? to 1 600 mm?2,

2) Flontpaontad fack niceac choll bha gt ozt fanas aniiboatamial sintunod Brediict or
\WEBI AT WiV I Wi 7 pLI:?LUQ WL TCARY BP0 UL UL PP ORI LT OITUII UL UE TGl WO Ul UL Pl UULIC O

the film. Among six untreated test pieces, three shall be used for the measure-
ment of number of viable bacteria immediately after inoculation with test inocu-
lum and another three shall be used for the measurement of number of viable
bacteria after the incubation for 24 h.

shall be sufficiently paid to contamination with micro-organisms, mutual con-
tamination between products and filth for the preparation of test pieces. It is de-
sirable to sample the test pieces from the product itself, but if it is difficult to
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prepare the test pieces because of the shape of the product, test pieces may be
prepared from the product separately processed to a plate shape with the same
raw material and the processing method.

Q
W
ti

1
p
P
p
a
S
N

il
W

Iy
i

D

e

2

L e e L

1f changes such as soltening of test piece, dissolution of surfacd coating and elu-

tion of components occur after these treatments and it is ¢ensidered that these

eatments affect the test results, the test piece shall be cldaned by another appro-
riate method, or used as it is without cleaning.

reparation of test inoculum One platinum loop. of bacteria of the test badteria
re-incubated in a) shall be dispersed evenly in @5mall amount of 1/500 NB ¢f 5.4
, and the bacteria concentration shall be estimated with direct microscopic ob-
prvation or other appropriate method. This inoculum shall be diluted with /500
B appropriately and adjusted so that the@bacteria concentration becomes 2.5 [x 105

t¢ 10 x 105 cells/ml, and this shall be~used as the test inoculum. If the test ihocu-

im is not used immediately, it shall be cooled on ice (0 °C) and shall be|used
ithin 2 h after storage.

noculation with test inoculum The inoculation with test inoculum shall be ds fol-
wS.

Each test piece ofc) shall be placed in a sterilized petri dish making the tes} sur-
face up. The testZaurface shall be the surface of the product on which antibacgerial
treatment isperformed. Even when the antibacterial treatment is processed to a
depth, thé<€ross section shall not be used as the test surface.

Exactiy0.4 ml of test inoculum of d) shall be taken with a measuring pipettp and
institled onto each test piece in the petri dish. The volume of inoculated inoculum

on the test piece whose size is other than the standard size shall be proportignally

3)

divided by the ratio of the area of covering film. Kven if the test piece is of the
standard size, when the volume of inoculum based on the provision is inoculated
on the test piece of very good wettability such as ceramics, tile, enamel and glass,
the film may move at a small slant and the inoculum may escape from the edge of
the film. In this case, the volume of inoculated inoculum may be reduced up to 1/4
of the specified volume. However, even when the volume of inoculated inoculum is
reduced, the bacteria concentration inoculated on the test piece shall be 6.2 x 103
to 2.5 x 104 cells/em?,

The instilled test inoculum shall be covered with a film, the film shall be gently
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pressed so that the test inoculum spreads across the film while paying attention
so that it does not spill over from the edge of film, and the lid of the petri dish
shall be placed (see figure 2). The standard size of film shall be the square of 40
mm = 2 mm. If the test piece is not that of the standard size, the size shall be ad-
justed so that the film can be placed within 2.5 mm to 5.0 mm from four sides of
the test piece, but the size of film shall not be reduced to less than 400 mm2. Fur-
ther, if it is difficult to adhere the film closely since the shape of test piece is not
flat, if the test inoculum spreads over the test piece without covering the film
since the test piece is hydrophilic or water absorbent or the like, the process of
covering the film may be omitted. When the covering process of film is omlitted,
the standard size of test piece which is prepared in 5.6 b) 1) shall be the-squjwre of

40 mm = 2 mm (within 10 mm in thickness).

On the inoculation with test inoculum, if it is difficult to prevent the legkage
beyond the edges of the film on the case where the surface of sample is veily hy-
drophilic and the like, the volume of inoculum may be rediwed up to 0.1 ml. In
this case, the concentration of bacteria cells in inoculuin shall be increased to
provide the same number of bacterial cells as that ofiinoculated inoculum of nor-
mal volume.

Unit * fnm
T . 0.4 ml of test
est piece Film inoculum
\\ \\ / Lid of petri dish
\ i d
T, : |/
/
/ 40+2
Petri dish / 502
T

\
/

Fﬂm\

Ol of test
ihoculum

{/
_..——/
-2

R
\-_—

4012

0

-

Test piece —

Petri dish -

Figure 2 Instillation of inoculum on test piece and covering by film
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f) Incubation of inoculated test piece with test inoculum The petri dish containing
the inoculated test piece with the test inoculum (three untreated test pieces and
three antibacterial test pieces) shall be incubated at a temperature of 35 °C = 1 °C
and a relative humidity of 90 % or more for 24 h =1 h.

NOTE : The antibacterial effectiveness of a product is evaluated from the an-
tibacterial activity obtained from the test at the incubation tempera-
ture specified here; however the test at the temperature established
considering the actual use of the antibacterial product (such as a room
temperature) may be carried out together, if agreed upon all parties
COTICETTION Wit doHiveTy:

g) Wash-out of test bacteria inoculated The wash-out of test bacteria inoculated
shall be as follows.

1)| Test piece immediately after inoculation with test inoculum Fopthree untrpated
test pieces immediately after inoculation with test inoculum, the covering film
and the test piece shall be placed on another petri dish respectively with cajution
so that the inoculum does not spill. By adding 10 ml of SEDLP broth of 5.4 ¢}, the
inoculum on the untreated test piece shall be washed out with a measuring pi-
pette at least four times, and this wash-out inoeulum shall be recovered|com-
pletely. The washings shall be immediately proc¢eeded to the measurement ¢f the
number of viable bacteria.

2)| Test piece after incubation For the testipiece after the incubation of f), th¢ test
bacteria shall be washed out in a similar way to 1). The washings shall be imme-
diately proceeded to the measuremént of the number of viable bacteria.

3)| For the wash-out of test bacteria, the method such that the covering film and the

or superiorA4o-the method above, such methods may. be used. If it is difficplt to

wash out<thé test bacteria with 10 ml of SCDLP broth because of the siz¢ and
charaeferistics of the test piece, the volume may be increased.

h) Measurement of number of viable bacteria by agar plate culture method Exactly
1[#b of the washings of g) shall be taken with a measuring pipette and added in a
test tube containing 9.0 ml of phosphate-buffered physiological saline of 5.4 g), and
sufficiently mixed. Then, 1 ml shall be taken from this test tube with a new meas-
uring pipette and add in another test tube containing 9.0 ml of phosphate-buffered
physiological saline, and sufficiently mixed. These procedures shall be repeated to
prepare 10-fold serial dilutions. 1 ml each of the washings and each dilution shall

room temperature. After solidifying the culture medium, the petri dishes shall be
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turned over, and incubated in the incubator at a temperature of 35 °C = 1 °C for 40
h to 48 h. After incubation, the number of colonies in a serially diluted petri dish in
which 30 to 300 colonies appear shall be measured, as a rule. If the number of colo-
nies is less than 30 in the agar plate dispensed with 1 ml of the washings, the
number of colonies shall be measured for this plate. If there are not any colony
formations in any agar plate, then "< 1" shall be recorded. Further, if the number
of colonies is not inversely proportional to the dilution ratio, since it is considered
that the formation of colonies is inhibited by the effects of the antibacterial agent,
the number of viable bacteria shall be determined using a method which forms
cplonies without being affected by the antibacterial agent with the use of an|inac-

tivating agent or dilution.

5.7 |Calculation of number of viable bacteria

Thp number of viable bacteria shall be obtainéd by counts of colonies measurgd ac-
cordipg to equation (1).

CxDxV \
e 0 (1)
A
where, N number of viable bacteria (per 1 cm? of test piece)

C: count of colonies (average count of colonies of two pefri
dishes adopted)

D dilution factor (that of dilution dispensed into petri
dishes adopted)
Vi volume of SCDLP broth used for wash-out (ml)

A surface area of covering film (¢cm?

T L Y L S P Y Y

5.8 Test results
The test results shall be as [ollows.

a) Determination of conditions of test validation When the following three test con-
ditions are all satisfied, the test shall be determined to be valid. Unless all the con-
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ditions are satislied, the test shall be determined to be not valid, and a retest shall
be carried out.

1) The following equation (2) is established for the logarithmic value of the number
of viable bacteria immediately after inoculation on untreated test piece.

Lmax _Lmin e 4 1 T T (2)

mean
where, L. maximum logarithm number of viable bacteria

L . .. }‘] ] E.]]]‘..‘

Lpeans  average of logarithm numbers of viable bacterianofLhree
test pieces

2)| The average of the number of viable bacteria immediately after inpculation on the
untreated test piece shall be within the range of 6.2 x 102 to 2.5x004 cells/cm?2.

[ =]

3)| The number of viable bacteria on untreated test piece after 24’ h shall be no} less

(Jalculation of antibacterial activity When the-bést has been determined [o be
vplid, the antibacterial activity shall be obtained according to equation (3)] The
hlue shall be recorded to the first decimal place by rounding the second degimal
place down. When the number of viable@bacteria is "<0.63", it shall be taken as
.63" and the average of logarithm numbers shall be calculated.

R:(l‘/t7U0)7(’At7U0):(jt7Ax ......................................... (3)

<

where, R ' antibacterial activity

U,: ~average of logarithm numbers of viable bacteria ipme-
diately after inoculation on untreated test pieces

[} average of logarithm numbers of viable bacteria aftgr in-
oculation on untreated test pieces alter 24 h

A4, average of logarithm numbers of viable bacteria aftgr in-
oculation on antibacterial test piece after 24 h

Reéord of test results

The following matters shall be listed in the test results of antibacterial products such

as plastic products.

a)
b)
)

d)

Number or title of this Standard
Commencement date of test

Type, size, shape and thickness of antibacterial-treated test piece and untreated
test piece

Type, size, shape and thickness of film
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e) Type of test bacteria

[) Preservation number of bacterial strain

g)  Volume of test inoculum inoculated

h) Number of viable bacteria in test inoculum
i) Cleaning method

i) Respective value of U, U, 4, and antibacterial activity of 5.8 b), identification of
laboratory, name and signature of head, and date of test report

k) Any deviation from this specification

Bibliography
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