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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental_in liaison with ISQ_also take part in the wark

ISO collabarates closely with the
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International
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This second
extension of
Introduction)

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. [Publication
Standard requires approval by at least 75 % of the member bodies casting-a Vote.

P

[«

rawn to the possibility that some of the elements of this document may be the subject of
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 61, Plastics, SUbcommittee SC 6, Ageing, che
nental resistance.

edition cancels and replaces the first edition (ISO© 22196:2007). The main change i
the scope of the standard to include non-porous surfaces other than plastics (for details, se
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Introduction

Antibacterial materials and products have been widely and rapidly accepted by general consumers as fulfilling
a relatively new function, which is distinguishable from the more traditional function of material protection.

Antibacterial products created by mcorporatlng an antlbacterlal agent (biocide) can suppress the growth of
i keep surfaces
ironment by
n developed

Antibacterial products have been widely used in plastics, coating materials, ceramics, natural|and artificial
leather, stainless steel, rubber, etc. The products involved cover a variety of eategories, such|as electrical
appliginces, personal items, household goods, nursing-care articles, pet acceSsories and ajrcraft-interior
fittings.

The $cope of the first edition of ISO 22196 was limited to plastics surfaces. In this second editign, the scope
has heen extended to include surfaces made of other non-porous materials, thus making the sg¢cond edition
appli¢able to products of the kinds listed above. The test methipd; which is based on JIS Z 280111, has
remajned unchanged.

© 1S0O 2011 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 22196:2011(E)

Measurement of antibacterial activity on plastics and other non-
porous surfaces

1

cope

WARNING — Handling and manipulation of microorganisms which are potentially hazard¢us requires

a high degree of technical competence and may be subject to current national leg

regu
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Photocatalytic materials and“-products are excluded (such materials and products are
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such
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ations. Only personnel trained in microbiological techniques shouldrcarry out

nternational Standard specifies a method of evaluating the antibacterial-activity of antibag
cs, and other non-porous, surfaces of products (including intermediate ‘products).

not intended to be used to evaluate the effects and propagation of bacteria on non-por
ut antibacterial treatments. 1ISO 846['] describes tests to evaliate the effects and propagatid
bn-porous surfaces, which are different from those covéred by this International Standa

hdary effects of antibacterial treatments, such as ‘the prevention of biodeterioration and o
ed by this International Standard, which is netrintended to be used or referenced as
ment or claim biodegradability of, for instance;plastics materials. In the case of plastics, bi
ered in 1ISO 14851[2], ISO 14852[3] and IS, 14855l4] and related standards.

ng materials are excluded, except where they are used in the same manner as treated articl
Acterial-treated textile products*are excluded, even if the surfaces are coated or lam|
cts are covered by ISO 20748[5}).

7447161),

results obtained™should include a reference to this International Standard and the con
ts obtained{with this International Standard indicate antibacterial activity under t

imental conditions used, and do not reflect activity under other circumstances where a varig
as temperature, humidity, different bacterial species, nutrient conditions, etc., have to be @

slation and
such tests.

opriate practices for disinfection, sterilization and personal hygiene must be strictly gbserved.

terial-treated

bus surfaces
n of bacteria
rd (see e.g.

fjour, are not
A method to
bdegradation
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covered by

Hitions used.
ne specified
ty of factors,
onsidered. A

hum, diffusion of the antibacterial agents/chemicals into the test inoculum is necessary with this procedure.

Itisr

bcommended that workers consult ISO 7218

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

©I1SO

2011 — All rights reserved


https://standardsiso.com/api/?name=44aad7cf4af649470d523f92ef5146c6

ISO 22196:

3 Terms

2011(E)

and definitions

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

3.1
antibacteria

term describing a state where growth of bacteria on the surfaces of products is suppressed or describing the
effect of an agent which suppresses the growth of bacteria on the surfaces of products

3.2

antibacteria
agent that in
a compound

3.3

antibacteria
difference in
product after|

3.4
antibacteria

ability of an
antibacterial

4 Materi

41

Both of the fq

a)
b)

The bacteria

other than tH
Federation fq
the same str|

supplier's dir

Staphyld

Escherid

| agent

ibitsthe growth of bacteria on the surfaces of products,; used either as a surface treatment
ed ingredient

| activity
the logarithm of the viable cell counts found on an antibacterial-treated product and an untr
inoculation with and incubation of bacteria

| effectiveness
antibacterial agent to inhibit the growth of bacteria on the surface”of materials treated wi
pgent, as determined by the value of the antibacterial activity

als

Bactefria to be used for the tests

llowing species of bacteria shall be used:

coccus aureus;
hia coli.

strains to be used are shown in Table 1. If bacterial strains obtained from culture colle
ose shown in Table J~are used, they shall be obtained from a member agency of the
r Culture Collections:(WFCC) or of the Japan Society for Culture Collections (JSCC) and sh

bctions.

Table 1 — Bacterial strains to be used

Strain
ATCC 6538P

Name

or as

pated

th an

tions
\Vorld
all be

bins as those shown'in Table 1. Prepare stock cultures of these species in accordance with the

CIP 53.756
DSM 346
NBRC 12732
NCIB 8625
ATCC 8739
CIP 53.126
DSM 1576
NBRC 3972
NCIB 8545

Staphylococcus aureus

Escherichia coli

© 1S0O 2011 — All rights reserved
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If required, other species can also be used, in which case the species and the reason for their use shall be
included in the test report.

4.2

Reagents, culture media and solutions

Water shall be distilled or deionized and have a conductivity of < 1 uS/cm.

All reagents shall be of analytical grade and/or of a grade appropriate for microbiological purposes.

4.2.1 Nonionic surfactant

Polygxyethylene sorbitan monooleate shall be used.

4.2.2| Biological materials

The

4.2.3| Culture medium

4.2.311 General

The

in whiich case it shall be prepared for use in accordance with the manufacturer's instructions.

The

4.2.3|12 Suspension medium — 1/500 nutrient broth (1/500 NB)

Prepare/nutrient broth by dissolving 3,0 g of meat extract, 10,0 g of peptone and 5,0 g of sodiu

100

following biological materials are required:
Iecithin;
D-glucose;

yeast extract;

eat extract (see Annex A);
Ieptone (see Annex A);
¢asein peptone;

goybean peptone;

fryptone.

ulture medium specified, below shall be used. The medium may be obtained from commerg

quantity of the.culture medium can be changed provided the same composition is retained.

ial suppliers,

M chloride in

mbof distilled or deionized water. Dilute the nutrient broth with distilled or deionized water

to a 500-fold

volume and adjust the pH to a value between 6,8 and 7,2 with sodium hydroxide or hydrochloric acid. Sterilize
by autoclaving (see 6.2). If it is not used immediately after preparation, store it at 5 °C to 10 °C. A 1/500 NB

that

has been kept for one week or longer after preparation shall not be used.

4.2.3.3 Nutrient agar

Prepare nutrient agar by dissolving 5,0 g of meat extract, 10,0 g of peptone, 5,0 g of sodium chloride and
15,0 g of agar powder in 1 000 ml of distilled or deionized water. Heat, with stirring, on a hotplate or in a
boiling-water bath until the agar has dissolved. Adjust the pH to a value between 7,0 and 7,2 (at 25 °C) with
sodium hydroxide or hydrochloric acid. Sterilize by autoclaving (see 6.2). If it is not used immediately after
preparation, store it at 5°C to 10 °C. Nutrient agar that has been kept for one month or longer after
preparation shall not be used.

© 1S0O 2011 — All rights reserved
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4.2.3.4 Plate count agar

Prepare plate count agar by dissolving 2,5 g of yeast extract, 5,0 g of tryptone, 1,0 g of glucose and 15,0 g of
agar powder in 1 000 ml of distilled or deionized water. Heat, with stirring, on a hotplate or in a boiling-water
bath until the agar has dissolved. Adjust the pH to a value between 7,0 and 7,2 (at 25 °C) with sodium
hydroxide or hydrochloric acid. Sterilize by autoclaving (see 6.2). If it is not used immediately after preparation,
store it at 5 °C to 10 °C. Plate count agar that has been kept for one month or longer after preparation shall
not be used.

4.2.3.5 Slant culture medium

Warm 6 ml t¢—TO mI'of nutrient agar and pour into a screw-capped test tube. Sterilize by autoclaving (Seq 6.2).
After sterilizgtion, place the test tube at an angle of about 15° to the horizontal and allow the contents to
not used immediately after preparation, store it at 5 °C to 10 °C. Slant culture medium kejpt for
one month of longer after preparation shall not be used.

4.2.3.6 Soqybean casein digest broth with lecithin and polyoxyethylene sorbitan monooleate
DLP broth)

Prepare SCIDLP broth by dissolving 17,0 g of casein peptone, 3,0 g of soybean\péeptone, 5,0 g of sqdium
chloride, 2,5 [g of disodium hydrogen phosphate, 2,5 g of glucose and 1,0 g of lecithin in 1 000 ml of distilled or
deionized water. Mix thoroughly and add 7,0 g of nonionic surfactant. Adjust’'the pH to a value between 6,8
and 7,2 (at 25 °C) with sodium hydroxide or hydrochloric acid. Sterilize-by autoclaving (see 6.2). If it s not
used immediately after preparation, store it at 5 °C to 10 °C. SCDLP hroth kept for one month or longer| after
preparation ghall not be used.

NOTE SCDLP is the default neutralizer in the majority of circumstances. Information about selection and evalpation
of alternative antibacterial neutralizing agents can be found in ASTME1054[7l and EN 104018l

4.2.3.7 Phosphate buffer solution

Prepare phgsphate buffer solution by placing 34,0 g of potassium dihydrogen phosphate in a 1 0p0 ml
volumetric flask. Add 500 ml of distilled or deionized water and mix to dissolve. Adjust the pH to a palue
between 6,8 jand 7,2 (at 25 °C) with sodium_hydroxide. Add distilled or deionized water to make up to 1 0P0 ml.
Sterilize by qutoclaving (see 6.2). Phosphate buffer solution kept for one month or longer after prepafation
shall not be ysed.

4.2.3.8 Phosphate-buffered physiological saline

Prepare physiological saline(byplacing 8,5 g of sodium chloride in 1 000 ml of distilled or deionized wategr and
mixing to disgolve. Dilute the phosphate buffer solution prepared in 4.2.3.7 with the physiological saline [to an
800-fold volyme. Sterilize the phosphate-buffered physiological saline solution by autoclaving (see 6.2). |f this
solution is n¢t used.immediately after preparation, store it at 5 °C to 10 °C. Phosphate-buffered physiolggical
saline kept fgr one\month or longer after preparation shall not be used.

5 Apparatus
Unless otherwise specified, use the following apparatus and materials:

5.1 Dry-heat sterilizer, capable of maintaining the temperature at a value between 160 °C and 180 °C
within £2 °C of the set point at equilibrium conditions.

5.2 Autoclave, capable of maintaining a temperature of (121 + 2) °C and a pressure of (103 = 5) kPa.
5.3 Hotplate with stirrer, or hot-water bath.

5.4 pH-meter, capable of measuring to £0,2 units.

4 © 1S0O 2011 — All rights reserved
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5.5

5.6

5.7

5.8

5.9

5.10

ISO 22196:2011(E)

Balance, capable of weighing to 0,01 g.

Pipetters, sterile, with 1 000 pl tips.

Incubator, capable of maintaining the temperature within £1 °C of the set point at equilibrium conditions.

Vortex mixer, if required (see 7.6.1).
Sonicator, if required (see 7.6.1).

Inoculating loops, 4 mm in ring diameter, sterile.

5.11
or po

NOTH
5.12
5.13
5.14
5.15

5.16

6

6.1

Place
temp

Cover film, that does not affect bacterial growth or absorb water, made of polyethylene, ;iolypropylene

yester [poly(ethylene terephthalate)]. Film that is 0,05 mm to 0,10 mm thick is recommended.

Films cut from Stomacher bags are also suitable.
Screw-capped test tubes.
Petri dishes, sterile, 90 mm to 100 mm in diameter.
Gauze or absorbent cotton.
1 000 ml volumetric flask.

Stoppered Erlenmeyer flasks or media bottles, as required for preparation of media.

bterilization of apparatus and storage of stock cultures

Dry-heat sterilization

objects to be sterilized in a dry‘heat sterilizer, using the following minimum times f
erature:

Temperature Minimum sterilization time

6.2

180 °C 30 minutes
170 °C 60 minutes
160 °C 120 minutes

High-pressure steam sterilization

pr the given

Put the objects to be sterilized in an autoclave and maintain at (121 + 2) °C for at least 15 min.

6.3

Preparation of glassware

Wash well with alkali or neutral detergent, then rinse well with distilled or deionized water. Sterilize using dry
heat or an autoclave prior to use.

6.4

Maintenance of stock cultures

Stock cultures shall be stored at 5 °C to 10 °C on an appropriate medium and transferred monthly. After five
transfers or if more than one month has passed between transfers, the stock culture shall be discarded and
replaced with a fresh culture obtained from the institute or culture collection concerned.

©I1SO
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7 Procedure

7.1

Pre-culture of bacteria

Using a sterile inoculating loop, transfer bacteria from the stock culture to the slant culture medium (4.2.3.5)
and incubate at (35 £ 1) °C for 16 h to 24 h. From this culture, use a sterile inoculating loop to transfer bacteria
onto fresh slant culture medium and incubate at (35 + 1) °C for 16 h to 20 h.

7.2 Preparation of test specimens

Testing shall . medroratteastthree-specimens-fromeach-treatedtestsr at: ast-six-specimens
of the untreated material are required. Half of the untreated test specimens are used to measure viable| cells
immediately gfter inoculation and half are used to measure viable cells after incubation for 24 h.

NOTE Ug

for materials that show smaller antimicrobial effects.

When testing
compared to
same test ing

Prepare flat
should be ng
this size, the
film of surfac
product itself
a format suit
the product.

e of more than three replicate specimens of the treated test material can help reduce variability, esp

the same single set of untreated specimens if all tests are conducted atthe same time usin
culum.

(50 £ 2) mm x (50 £ 2) mm specimens of the treated and untreated test materials. Speci

bcially

a series of antibacterial treatments for a single polymer, each antibacterial treatment may be

g the

mens

more than 10 mm in thickness. If it is difficult or impossible’to cut the product into a squ
h test specimens of other sizes and shapes may be used; as long as they can be covered

e area between 400 mm?2 and 1 600 mm?Z. It is preferablée.to prepare test specimens from th
. However, if the shape of the product prevents this,thén the test specimens may be prepa

If the test specimen differs from the 50 mm x 50*mm square dimensions, the actual dimen

re of
I/ith a
final

ed in

bble for testing using the same raw materials and processing methods as are normally usg¢d for

sions

used shall be stated in the test report.
When prepaling specimens, take care to avoid centamination with microorganisms or extraneous organic
debris. Similarly, do not allow specimens to cometinto contact with each other. If metal apparatus is uded to

avoid cross-
necessary, t
ethanol in wd

Cleaning of {
so should bég
in the test re

7.3 Prepdration of test inoculum

Using a steri
small amour

contamination, it is necessary to ensure that the metal does not have any antibacterial eff
st specimens can be cleaned/disinfected/sterilized prior to testing (e.g. by wiping with
ter).

e test specimen can gause softening, dissolution of the surface coating or elution of compo
avoided. If cleaning’is-required due to gross contamination, the cleaning method shall be 5
bort.

e inoculating loop, transfer one loop of the test bacteria, pre-incubated as specified in 7.1,
t of. 17500 NB prepared in accordance with 4.2.3.2. Ensure that the test bacteria are e

pct. If
70 %

hents,
tated

nto a
venly

dispersed, apd-estimate the number of bacteria using direct microscopic observation and a counting chgmber
or another appropriate method (e.g. spectrophotometrically). Dilute this suspension with 1/500 NB, as
appropriate for the estimated bacterial concentration, to obtain a bacterial concentration that is between
2,5 x 10° cells/ml and 10 x 105 cells/ml, with a target concentration of 6 x 10% cells/ml. Use this solution as the
test inoculum. If the test inoculum is not used immediately, then chill it on ice (0 °C) and use it within 2 h of
preparation.

7.4 Inoculation of test specimens

The surface to be tested is the exposed outer surface of the product. Cross-sections of the product shall not
be used. Place each test specimen prepared in accordance with 7.2 into a separate sterile Petri dish with the
test surface uppermost. Pipette 0,4 ml of the test inoculum prepared in accordance with 7.3 onto the test
surface. Cover the test inoculum with a piece of film (5.11) that measures 40 mm x 40 mm and gently press

© 1S0O 2011 — All rights reserved
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down on the film so that the test inoculum spreads to, but does not leak beyond, the edges of the film. After
the specimen has been inoculated and the cover film applied, replace the lid of the Petri dish (see Figure 1).

Dimensions in millimetres

50 +2

40 2
3 1 2 5

Im—— i

L0 +2
50/%2

Key

1 cpver film

2 tgstinoculum (0,4 ml)
3 tgst specimen

4 Petri dish

5 lig of Petri dish

Unleg
for th
shall
the e
If the
The

the v

It is

Figure 1 — Inoculation of test specimen and placement of cover film

s otherwise specified(the standard size of the cover film shall be a square of (40 £ 2) mm X
e 50 mm x 50 mm test specimen. If the test specimen is not of a standard size, then the si
be reduced in direct proportion. Do not, however, reduce the size of the film to less than 4
Hges of the cover/film shall always be 2,5 mm to 5,0 mm inside the edge of the test specime
size of the cover film differs from 40 mm x 40 mm, the actual size used shall be stated in th
olume oflinoculum used shall also be adjusted to be in proportion to the area of the cover fi
blume shall be recorded in the test report.

bssential that the test inoculum does not leak beyond the edges of the cover film. Howev

(40 £2) mm
e of the film
00 mm? and
h on all sides.
e test report.
m used, and

er, for some

surfa

ces (e.g. those tmatare very hydrophitic), this might bedifficutt to—achieveWhenteakag

occurs, use

option 1 below. If leakage still occurs with option 1, use option 2. If one of these options is used to ensure that
leaking does not occur, it shall be described in the test report.

— Option 1: Reduce the volume of test inoculum applied to the test surface, but do not use less than 0,1 ml.
When the volume of test inoculum is decreased, the concentration of the bacterial cells in the inoculum
shall be increased to provide the same number of bacterial cells as when the normal volume of test
inoculum is applied.

— Option 2: Increase the viscosity of the test inoculum by adding an inert thickener such as agar.

©I1SO
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7.5 Incubation of the inoculated test specimens

Unless otherwise specified, incubate the Petri dishes containing the inoculated test specimens (including half
of the untreated test specimens) at a temperature of (35 + 1) °C and a relative humidity of not less than 90 %
for (24 + 1) h. The antibacterial effectiveness of a product is evaluated based on the value of the antibacterial
activity obtained from the test at the incubation temperature specified. Other temperatures may be used if
agreed by the interested parties. If a temperature other than (35 + 1) °C is used, it shall be included in the test
report.

NOTE If incubation temperatures of less than 35 °C are used, the total count of the viable bacteria might be reduced.
This might affect the antibacterial activity compared to measurements conducted using a 35 °C incubation temperature.

7.6 Recoyery of bacteria from test specimens

7.6.1 Test specimens immediately after inoculation

Immediately fafter inoculation, process half of the untreated test specimens by adding 10,mt of either SCDLP
broth (4.2.3.6) or a suitable, validated neutralizer to the Petri dish containing the test, specimen. The palue
obtained fromh these test specimens will be used to determine the recovery rate of’the’ bacteria from the test
specimens upder investigation. It is important to ensure that the neutralizer completely washes the specimens
by using a pipette to collect and release the SCDLP broth at least four times.

Special condideration might be required to achieve sufficient recovery, especially if option 2 in 7.4 has|been
taken and the viscosity of the inoculum has been increased. In this, case, mechanical agitation may be
required, sugh as stomaching, vortexing or sonicating. If these show<a’recovery rate equivalent to or superior
to that obtaiped using the method above, such methods may beused. If an alternative recovery method is
used, it shall be described in the test report. If it is difficult te recover the test bacteria with 10 ml of the
neutralizer due to the size and characteristics of the test specimen, then the volume of solution me be
increased. Ifl the volume of the neutralizer used is different from 10 ml, the actual volume used shall be
included in the test report and taken account of in the calculation of the antibacterial effect.

Use of alternative washing procedures might affect the measured antibacterial activity and shall therefore be
fully validated.

7.6.2 Test kpecimens after incubation

After the incyibation in accordance with"7.5, process the remaining test specimens in accordance with 7.6.1.
Proceed immediately to count the viable bacteria recovered from the test specimen (see 7.7).

7.7 Determining the viable bacteria count by the pour plate culture method

Enumerate yiable bacteria by performing 10-fold serial dilutions of the SCDLP in phosphate-buffered
physiological saline“(4:2.3.8). Place 1 ml of each dilution, as well as 1 ml of the SCDLP recovered from the
test specimep, into{separate sterile Petri dishes. Pour 15 ml of plate count agar (4.2.3.4) into each Petr] dish
and swirl gentlyto disperse the bacteria. All plating shall be performed in duplicate. Replace the lids, invert the
Petri dishes and incubate them at (35 £ 1) °C for 40 h o 48 h.

After incubation, count the number of colonies in the Petri dishes containing 30 to 300 colonies. For each
dilution series, record the number of colonies recovered to two significant figures, as well as the dilution factor
for the plates used for counting. If the number of colonies in the plates containing the 1 ml aliquots of SCDLP
is less than 30, then count and record the number of colonies in these plates. If there are no colonies
recovered in any of the agar plates in the dilution series, record the number of colonies as “< 1.
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Expression of results

Determination of the number of viable bacteria

For each test specimen, determine the number of viable bacteria recovered in accordance with Equation (1):

N=(100x Cx D x V)lA

where

Calcylate the geometric mean of the number of viable bacteria recovered for/each set of test sp
exprgss this value to two significant figures. If no colonies were recoyered in any of the agar
dilutipn series, then record the number of colonies counted as “< V” (where V' is the volume, in 1
adde

EXAMPLE In the case of V=10 ml, the number used for calculating the average will be 10.

8.2

8.2.11 When the three conditions given in 8:2.2, 8.2.3 and 8.2.4, respectively, are satisfieq
deenmed valid. If any of these conditions are not met, the test is not considered valid and the spe
be refested.

8.2.2| The logarithmic value of the number of viable bacteria recovered immediately after ino
the uptreated test specimens shalksatisfy the following requirement:

Lmax - Lmin)/(Lmean) <0,2
wherg
Lhax i the eommon logarithm (i.e. base 10 logarithm) of the maximum number of viable b

8.23

N is the number of viable bacteria recovered per cm? per test specimen;

(1)

-

is the average plate count for the duplicate plates;
b is the dilution factor for the plates counted;
" is the volume, in ml, of SCDLP added to the specimen;

A is the surface area, in mm?2, of the cover film.

Conditions for a valid test

on a-specimen;
1

1 is the common logarithm of the mean number of viable bacteria found on the specim

mean

ecimens and
plates for a
nl, of SCDLP

H to the specimen). For calculating the average when there are ho viable bacteria recovered in a dilution
serie§, consider the number of viable bacteria to be “V”.

, the test is
cimens shall

Culation from

()

Acteria found

min _ <ssthe common logarithm of the minimum number of viable bacteria found on a specimen;

eNs.

specimens shall be within the range 6,2 x 103 cells/cm? to 2,5 x 104 cells/cmZ.

The average number of viable bacteria recovered immediately after inoculation from the untreated test

8.2.4 The number of viable bacteria recovered from each untreated test specimen after incubation for 24 h
shall not be less than 6,2 x 10" cells/cm?2.

8.3

Calculation of the antibacterial activity

When the test is deemed valid, calculate the antibacterial activity using Equation (3), recording the result to
one decimal place.

R=(Ui— Up) — (4t — Up) = Uy — 44

© 1S0O 2011 — All rights reserved
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where

8.4 Effecjiveness of the antibacterial agent

The value of]
The antibact

9

Repeatability

R is the antibacterial activity;

U, is the average of the common logarithm of the number of viable bacteria, in cells/cm?2, recovered
from the untreated test specimens immediately after inoculation;

U; is the average of the common logarithm of the number of viable bacteria, in cells/cm?2, recovered
from the untreated test specimens after 24 h;

A; is the average of the common logarithm of the number of viable bacteria, in cells/lcm?2, recovered
from the treated test specimens after 24 h.

Repea

a referemce to this International Standard;

the volume of test inoculum used;

erial-activity values used to define the effectiveness shall be agreed upon by all'interested p

tability and reproducibility

and reproducibility are discussed quantitatively in Annex B.

port

rt shall include the following information:

ecimens;
of polymer used for the cover film and the size, shape and thickness of the film;

bies of test bacteria used @nd their strain numbers, indicating the reason if other speci
were used;

ber of viable bdeteria in the test inoculum;
s of U, Upyand 4; used in 8.3;

acterial~activity calculated;

the antibacterial activity can be used to characterize the effectiveness of an antibacterial ggent.
g

rties.

of material used for the treated and untreated test specimens, and the size, shape and thickness

es of

if ARy, Aaviatian fram thic Intarnatinnal QitanAdard Ao vwnll ac dAataile Af Ay altarnativa neanady
T “

)\
arty SV IOt OTT T o o e oo oot oo G oo W o ao T s ooty anc oty T procT o

Fes, if

used, including cleaning of the test specimens, the use of inert thickeners, the type and volume of
neutralizer used, the use of an alternative recovery method and the use of an alternative incubation

identification of the test laboratory, and the name and signature of the head of the laboratory;

of commencement of the experiments;

of the test report.

10 Test re
The test repq
a)
b) the type
of the sp
c) thetype
d) the spe
bacteria
e)
f)  the num
g) thevalu
h) the antib
i) details
temperature;
j)
k) the date
I) the date
10
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Annex A
(normative)

Quality of biological materials

A.1 General

The quality of the components used in the inoculum preparations might differ depending on thg source, and

this might cause significant variability in results. Therefore, the composition of the components u
be sgecified.

A.2 |Chemical composition of 1/500 nutrient broth (1/500 NB)

The meat extract and peptone used for the 1/500 NB test inoculum are the’' key components
variability. The following are the total nitrogen and o~amino nitrogenycomposition requirem
commercially available material used for this International Standard. The peptone shall be an enz
of casein.

Meat| extract

tptal nitrogen 6,0 % to 15,0 %;

g-amino nitrogen 2,0 % t0 5,0 %.

Peptpne (enzymatic digest of casein)

tptal nitrogen 12,0 % 10:16,0 %;

g-amino nitrogen 3,06.% t0 6,0 %.

5ed needs to

n minimizing
ents for any
ymatic digest
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