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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 ofGthis Standard
may conflict with a patent right, application for a patent after opening to
the public or utility model right which have technicdl properties. The
relevant Minister and the Japanese Industrial Standards Committee are
not responsible for identifying the patent right,“application for a patent
after opening to the public or utility modélright 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

IS 22196 published in 2007 with some modifications of the technical contents toanleet

technology trend, actual situation, etc. in Japan.
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he portions given sidelines or dotted underlines are the matters in which the ¢
s of the original International Standard have been modified. A list ofimodificati
h the explanations is given in Annex JA.

Scope

'his Standard specifies the test for antibacterial activify and efficacy to bacteria
surface of antibacterial products (including interméediate products) of plastic pr

tocatalyst products.

econdary effects of antibacterial efficacytsuch as fungal resistance, odour prev|
[ and biodeterioration are not covered.hy this Standard.

symbol of degree of correspondence are as follows.

1SO 22096 : 2007 Plastics — Measurement of antibacterial activity
plastics surfaces (MOD)

In addition, symbols which denote the degree of correspondence in
contents between the relevant International Standards and JIS are 1
(identical), MOD (modified), and NEQ (not equivalent) according
ISONEC Guide 21-1.

NOTE 2 The Internativnal Standard corresponding to this Standard and |

D11s
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pd-
Lhe

P11

on

the
DT
to

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 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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3.2| antibacterial agent

ag¢nt that inhibits the growth of bacteria on the surfaces of products by using it

3.3 antibacterial treatment

pr
3.5 antibacterial activity

be
by inetbation of bacteria

| antibacterial

Va:FVe whiel shows the difference in logarithmic values of number of viable bacte

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)

JdIS K 8576  Sodium hydroxide (Reagent)
JdIS K 9007 Potassium dihydrogen phosphate (leagent)
IS K 9017 Dipotassium hydrogenphosphate (Reagent)

o

IS R 3505  Volumetric glassware

ol

IS 7. 8802 Methods for determination of pI of aqueous solutions

Terms and definitions

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

tly or as a compounded agent,

dduct on whichantibacterial treatment _has been performed

eén(the antibacterial product and the untreated product after inoculation folloy

di-

ria
ed

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

The species of bacteria to be used for the test shall be as follows, and the test shail be
carried out on respective bacteria.
a) | Staphylococcus aureus
b) | Escherichia coli
xamples of bacterial strain to be used for the test are shown indgble 1. If the bagte-
ria] strain is contributed by the agency of culture collection otliey than that shown in
tabjle 1, it shall be obtained from member agencies of World Federation for Cultpire
Collections (WFCC) or Japan Society for Culture Collections €(JSCC), and it shall be fhe
badterial strain of the same series as that shown in table ).
Table 1 Bacterial strairused for test
Preservation num-
Type of bacteria ber of bacterial Ageney of culture collection
strain
Staphyiococeus | ATCC 6538P Awnerican Type Culture Collection
ayreus FDA 200P Food and Drug Administration
NBRC 12732 Bioresource Information Center, Department of Bio-
technology of National Institute of Technology and
Evaluation
ClIP 53 156 Collection des Bacteries del’Institut Pasteur Deutsche
DSM-346 Sammlung von Mikroorganismen und Zellkulturen
Gmbh
NEIB 8625 National Collection of Industrial and Marine Bacterja
Lid.
Ficherichia colé | ATCC 8739 American Type Culture Collection
NBRC 3972 Bioresource Information Center, Department of Bio-
technology of National Institute of Technology and
Evaluation
CIP 53.126 Colleetion des Bacteries delInstitut Pasteur Deutlsche
DSM1576 Sammiung von MikToorganismen und ZeKulturen
Gmbh
NCIB 8545 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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Beel extract

Peptone

Haf o)

(

bl el

(east extract
'ryptone

Hlucose

[asein peptone
oybean peptone
Lecithin

Nonionic surfactant

Platinum loop
Dry-heat sperilizer

\utockave

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

OME cotton, or silicone stopper., metal stopper, morbon

With a loop of about 4 mm at the point
Capable of keeping the temperature from 160 °C to 180|°C

Capable of keeping at 121 °C in temperature (corresponding
to 103 kPa in pressure)

pH meter

Chemical balance

Clean bench

Measuring pipette
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Incubator Capable of keeping the temperature = 1 °C
Petri dish Made of glass with about 90 mm of inside diameter,

or

Stomacher pouch For microbial test
Stomacher For microbial test,
i Matoriml Such s polvetyiene i or_atfocUg_Iniqro:

5.3

suf]
dri
of

plafinum loop and the test tube are sterilized with flamé shall be in accordance W
thd following c).

a)

b)

¢

The glassware such as test tube and measuring pipette to be used’'shall be was
ficiently with alkaline or neutral detergent, rinsed sufficient{y with water, then
bd and sterilized with dry-heat, or sterilized with high-pressuteé steam. The method

Method of sterilization

sterilization shall be in accordance with the following a) sr'b). The case where

Dry-heat sterilization Objects to be sterilized.shall be placed in a dry-heat siq

ed

Lhe
ith

hri-

lizer for 60 min or more in_the case of the temperature of 170 °C or 120 min or mpre

7.8

Led

High pressure steam sterilization- Water is put in an autoclave, and the objects

the autoclave. The lid of autoclave is tightened, heated, and kept at temperaturq

be sterilized which are in a metal net basket shall be placed on a metal net shelf

5.4 Culture medium, etc.

The culture medium, etec. of which the composition is as follows shall be used. A com-

me

rcially 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-

ter, and mixed. The pI thereof shall be adjusted to 7.0 to 7.2 (25 °C) with a sodihm
hydroxide solution or a hydrochloric acid solution. 15.0 g of powder_agar &halll be
added and dissolved by heating, a cotton stopper shall be put, and it shall'be stfer-

ilized 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. The nutrient. agar that has
been kept for one month or longer after preparation shall not be used.

Plate count agar Prepared so that 2.5 g of yeast extract, 5.0 of tryptone and |1.0
g of glucose which are weighed out by the chemical baladee shall be added to 1 $00
ml of purified water or ion-exchanged water, and mixed. The pH thereol shalll be
adjusted to 7.0 to 7.2 (25 °C) with a sodium hydroxide solution or a hydrochlgric

solved by heating, and it shall be sterilized with high pressure steam. If it is pot

used immediately after preparation, it shall be preserved at a temperature of 5/°C
to 10 °C. The plate count agar that hadtbeen kept for one month or longer after
preparation shall not be used.

Slant culture medium Prepared 50 that 6 ml to 10 ml of the nutrient agar of b)
which has been preliminary warmed and dissolved shall be poured into a test tybe,
a cotton stopper shall be put; and it shall be sterilized with high pressure steqm.
After sterilization, the test tube shall be placed in a clean room at a slant of abput
15° to the horizontalplane, and the content shall be solidified. If it is not used jm-
mediately after preparation, it shall be preserved at a temperature of 5 °C to 10C.
If there is no condensed water, the content shall be dissolved and solidified agdin,
then used. The'slant culture medium that has been kept for one month or longer
after prepatration shall not be used.

[w N

SCDEEbroth Prepared so that 17.0 g of casein peptone, 3.0 g of soybean peptdne,
5.8 g of sodium chloride, 2.5 g of disodium hydrogen phosphate, 2.5 g of glucose 4nd
10 g of lecithin which are weighed out by the chemical balance shall be added to 1 00

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 %
sodium chloride solution) shall be diluted 800 times with physiological saline| If
necessary, it shall be dispensed into test tubes or Erlenmeyer flasks, cotton stpp-
pers shall be put, and it shall be sterilized with high-pressure steam ~If it is pot
used immediately after preparation, it shall be preserved at 5 °C o010 °C. The

phosphate-buffered physiological saline that has been kept for ong month or longer
alfter preparation shall not be used.

5.5 Preservation of bacteria

loop.shall he put_in_the condensed water to disperse the bacteria, and a_ straight | ine
shall be drawn aslant to theupper part with the platinum loop. or the tip of the pl i
num_loop shall be put in.fhe condensed water again and a zigzag line shall be draw n
aslhnt fo the upper part with the platinum loop.

The mouth of £he/ test tube shall be sterilized again with flame, and a cotton stopp er
shdll_be_put_as-it was. The platinum loop used shall be sterilized with flame. T he
trapslerred slant culture medium shall be incubaled.at a temperature of 35.°C £ 1} :C
for ne

passage— oares YO ITUITDCY 0T PassSages =+ e o Ve mes—ootTeo O ;he
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

Slant culture
medium

Figure 1 Transfer of bacteria

5.6 Test operation

Bacteria shall be handled aseptically, and attention shall be paid to the contamipa-
tiop of testing personnel, instruments and working’environment with bacteria as fol-
lows. A safety cabinet shall be used, if necessary:

a) | Pre-incubation of test bacteria One platinum loop of bacteria shall be transferped
from the preserved bacterial strain of6.5 to the slant culture medium of 5.4 d), gnd
incubated at a temperature of 35 °C = 1 °C for 16 h to 24 h in the incubator. Fur-
ther, from this incubated bacteria, one platinum loop of bacteria shall be trans-

ferred to a fresh slant culture medium and incubated at a temperature of 35 °C +
1 °C for 16 h to 20 h.

b) | Preparation of test piece The preparation of test picce shall be as follows.

1) The flat part 6Fthe 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 difficul{ or
impossiblé“to cut the product into this square, a test piece of shape and size other
than-specified may be used if it can be covered with a film of the surface areq of
400-mm? to 1 600 mm?2,

D) Untreated test pieces shall be cut out from the antibacterial untreated product or
the nim. 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.

If changes such as softening of test piece, dissolution of surfage-coating and ¢

treatments affect the test results, the test piece shall be cleaned by another apy
priate method, or used as it is without cleaning.

Preparation of test inoculum One platinum loop-ef)bacteria of the test bactq
pre-incubated in a) shall be dispersed evenly in-a small amount of 1/500 NB of
a), and the bacteria concentration shall be estitnated with direct microscopic

NB appropriately and adjusted so that the bacteria concentration becomes 2.5 X
to 10 x 105 cells/ml, and this shall beused as the test inoculum. If the test ing
lum is not used immediately, it ghall be cooled on ice (0 °C) and shall be u

tion of components occur after these treatments and it iseonSidered that thpse

ria
5.4
ob-

servation or other appropriate method. This‘inoculum shall be diluted with 1/500

10°
dik

Lod

)

within 2 h after storage.

Inoculation with test inoculum The inoculation with test inoculum shail be as fol-
jows.

Each test piece of(c)shall be placed in a sterilized petri dish making the test qur-
face up. The tedt surface shall be the surface of the product on which antibactetial
treatment is performed. Even when the antibacterial treatment is processed fjo a
depth, the ¢ross section shall not be used as the test surface.

Exagtly 0.4 ml of test inoculum of d) shall be taken with a measuring pipette 4nd
instiled onto each test piece in the petri dish. The volume of inoculated inoculpm
on the test piece whose size is other than the standard size shall be proportionglly
divided hy the ratio of the area of covering film_ Even if the fest piece is of the

3)

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 mm?2. 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
siTee the testpiece s hydrophitic or water absorbernt orthe ke, the procesy of
covering the film may be omitted. When the covering process of film is omitfed,
the standard size of test piece which is prepared in 5.6 b) 1) shall be the‘3quarg of
40 mm = 2 mm (within 10 mm in thickness).

On the inoculation with test inoculum, if it is difficult to prevent the leakhge
beyond the edges of the film on the case where the surface of‘sample is very hy-
drophilic and the like, the volume of inoculum may be reduced up to 0.1 ml) In
this case, the concentration of bacteria cells in inoculum shall be increased to
provide the same number of bacterial cells as that of inoculated inoculum of fjor-
mal volume.

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

\
/

Film.
.,

0. 4ml of test
inoculum

=

NN
Ijl o«
B
0+2

-

Test piece —

Petri dish -

Figure 2 Instillation of inoculum on test piece and covering by film
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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
ornnerataral  beearricd—eowt—tosether—H goread Hparbies

i Lot pmaas 3 R AVAL U
v p et ot ooy ot tarrrot—oue ottt T a R T oot pot—t—por

concerned with delivery.

Wash-out of test bacteria inoculated The wash-out of test bacteria ihbcéulaed
shall be as [ollows.

[) Test piece immediately after inoculation with test inoculum For three untreafed
test pieces immediately after inoculation with test inoculumyithe covering fjim
and the test piece shall be placed on another petri dish respectively with cautfion
so that the inoculum does not spill. By adding 10 ml of SCDLP broth of 5.4 e), fhe
inoculum on the untreated test piece shall be washetPout with a measuring|pi-
pette at least four times, and this wash-out ingcutum shall be recovered c¢m-
pletely. The washings shall be immediately precéeded to the measurement of fhe
number of viable bacteria.

P) Test piece after incubation For the test{iece after the incubation of f), the J:st
bacteria shall be washed out in a simil#ir way to 1). The washings shall be im
diately proceeded to the measuremeént of the number of viable bacteria.

B)  For the wash-out of test bacteria; the method such that the covering film and the

wash out{the test bacteria with 10 ml of SCDLP broth because of the size gnd
charaetgristics of the test piece, the volume may be increased.

Measurément of number of viable bacteria by agar plate culture method Exadtly
1 mkof the washings of g) shall be taken with a measuring pipette and added ip a

tedt, tube containing 9.0 ml of phosphate-buffered physiological saline of 5.4 g)_ 4nd

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 momber of viabie bacteria shatt be determined USIME @ method witich foqms
colonies without being affected by the antibacterial agent with the use of aninac-

tivating agent or dilution.

5.7 Calculation of number of viable bacteria

The number of viable bacteria shall be obtain@d by counts of colonies measured |ac-
corfding to equation (1).

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

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

- dilution factor (that of dilution dispensed into petri
dishes adopted)

V' volume of SCDLP broth used for wash-out (ml)

A surface area of covering film (¢cm?

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 B 4 15 T (2)

mean

where, L. ' maximum logarithm number of viable bacteria

Lyin © minimum logarithm number of viable bacteria

Lpeans  average of logarithm numbers of viable bacteria 'of thiree

test pieces

P)  The average of the number of viable bacteria immediately after inoculation on fhe
untreated test piece shall be within the range of 6.2 x 102 to 2.5 %104 cells/cm2.

B)  The number of viable bacteria on untreated test piece after 24 h shall be not lfss
b3l

b) | Calculation of antibacterial activity When the fest has been determined to|be
valid, the antibacterial activity shall be obtaintéd according to equation (3). The
value shall be recorded to the first decimabplace by rounding the second decipal
place down. When the number of viable\bacteria is "<0.63", it shall be taken|as
"0.63" and the average of logarithm numbers shall be calculated.

R:([]t,UO),('AthO):ljt,Ai .......................................... (‘;)

where, R ' antibacterial activity

U,: waverage of logarithm numbers of viable bacteria imime-
diately after inoculation on untreated test pieces

{): average of logarithm numbers of viable bacteria after|in-
oculation on untreated test pieces after 24 h

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

6 |Record of test results

“he fotfowing matters shatt be Histed i the tost Tesutts of amtibacteriat products such
as plastic products.

a) Number or title of this Standard
b) Commencement date of test

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

d) 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

taboratory, TTame and SIgnature of hoad, and date of test Teport

k) | Any deviation from this specification
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