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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
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INTERNATIONAL STANDARD

1ISO 22196:2007(E)

Plastics — Measurement of antibacterial activity on plastics
surfaces
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l{NING — Handling and manipulation of microorganisms which are potentially hazard

h degree of technical competence and may be subject to current national-leg
ations. Only personnel trained in microbiological techniques should carry out

nternational Standard specifies a method of evaluating the antibacterial-activity of antibad
c products (including intermediate products).

It may also be suitable for other non-porous materials.

not intended to be used to evaluate the effects and propagation of bacteria on pla
hoterial treatments. 1SO 846 [6] describes tests to evaluate the effects and propagation o
cs, which are different from those covered by this International Standard. Those who are i

hdary effects of antibacterial treatments, such as\the prevention of biodeterioration and o
ed by this International Standard, which is.\Aot intended to be used or referenced as
ment or claim biodegradability of plastics. “For biodegradation, refer to ISO 14851, 1S(
4855 (see the Bibliography) and related standards.

nternational Standard does not congern plastic building materials, such as PVC or compg
bt in the same way as treated articles.

lus requires

slation and
such tests.

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

terial-treated

Stics without
f bacteria on
hterested are

Hour, are not
a method to
D 14852 and

sites, unless

esults obtained with this International Standard should always refer to this standard and the conditions

Results obtained with ‘this International Standard indicate antibacterial activity under
fimental conditions used herein, and do not reflect activity under other circumstances wher
s, such as temperature, humidity, different bacterial species, nutrient conditions, etc.,
rocedure.

bcommended that workers consult ISO 7218.

2

Normative references

he specified
b a variety of
have to be

dered. A minimunidiffusion of the antibacterial agents/chemicals into the test inoculum is ngcessary with

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
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3 Terms

2007(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

auca nf an antihantarial o
50— h—artrdGte a5y

rface

agent that i
treatment or

3.3

antibacteria
difference in
product after

3.4
antibacteri

ability of an
agent, as de

4 Materi

41

Both of the fq

a) Staphylq
b) Escherig
In addition tq

ihite tha arawith Af hantaria An tha crirfarac Af nraduntc hy th
HOHRSREe—growir—o—oaGteHa—oR—me AGeS—OProauGtS—o Y

A compounded agent

| activity

the logarithm of the viable cell count found on an antibacterial-treated product®and an untr:
inoculation with and incubation of bacteria

ntibacterial agent to inhibit the growth of bacteria on the surfacé of a plastic treated wit
ermined by the value of the antibacterial activity

alaeffectiveness

als

Bacteria to be used for the tests

llowing species of bacteria shall be used:
coccus aureus;
hia coli.

the above two species of bacteria, other species can be used, if required. If other specie

used, the species and the reason for thejruse shall be included in the test report.

The bacteria
other than th
Federation fq
the same str
supplier’s dir

strains to be used-are’ shown in Table 1. If bacterial strains obtained from culture colle
ose shown in Table™ 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
pctions.

Table 1 — Bacterial strains to be used

pated

h the

S are

tions
\Vorld
all be

hins as thoséshown in Table 1. Prepare stock cultures of these species in accordance with the

Name Strain

ATCC 6538P
CIP 53.156
DSM 346
NBRC 12732
NCIB 8625
ATCC 8739
CIP 53.126
DSM 1576
NBRC 3972
NCIB 8545

Staphylococcus aureus

Escherichia coli
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Reagents, culture media and solutions

Any water used 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.

4.21

Nonionic surfactant

Use polyoxyethylene sorbitan monooleate.

4.2.2

The f

— D-glucose;

—

— rneat extract (see Annex A);

— peptone (see Annex A);

—

_ q
4

Bioloqical ial

pllowing biological materials are required:

Bcithin;

east extract;

asein peptone;

oybean peptone;

ial suppliers.

m chloride in
to a 500-fold

— fryptone.

4.2.3| Culture medium

4.2.3(1 General

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

If so,|it shall be prepared for-us€ in accordance with the manufacturer’s instructions.

4.2.3|2 Suspension‘medium — 1/500 nutrient broth (1/500 NB)

Prepare nutrientsbreth by dissolving 3,0 g of meat extract, 10,0 g of peptone and 5,0 g of sodiu

1 000 ml of distilled or deionized water. Dilute the nutrient broth with distilled or deionized water

volume and“adjust the pH to a value between 6,8 and 7,2 with sodium hydroxide or hydrochloric @cid. Sterilize
by adtoclaving (see 6.2). If it is not used immediately after preparation, preserve it at 5 °C to 10 °

a1/5

C. Never use

DONB that has been kept for one week or longer after preparation.

4.23

.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, then preserve it at 5 °C to 10 °C. Never use a nutrient agar that has been kept for one month or
longer after preparation.

©1S0
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4.23.4

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, preserve it at 5 °C to 10 °C. Never use a plate count agar that has been kept for one month or
longer after preparation.

4.23.5

Slant culture medium

Pour 6 ml td
Sterilize by @
horizontal an
to 10 °C. Ne

4236 S

(

Prepare SCI
chloride, 2,5
deionized wa
and 7,2 (at ?
used immed
month or lon

NOTE S

of alternative antibacterial neutralizing agents can be found in ASTM.E 1054 14l and EN 1040 (5,

4.2.3.7

Prepare phag
volumetric fl
between 6,8
1 000 ml. St
longer after

Phosphate buffer solution

TO ml of nutrient agar, which has been warmed 0 diSSOIVE, INTO a screw-capped iest
utoclaving (see 6.2). After sterilization, place the test tube at a slant angle of about 15°\1
d allow the contents to solidify. If it is not used immediately after preparation, preserve)it af
er use a slant culture medium kept for one month or longer after preparation.

ybean casein digest broth with lecithin and polyoxyethylene sorbitan monooleate
DLP broth)

DLP broth by dissolving 17,0 g of casein peptone, 3,0 g of soybean\péptone, 5,0 g of sq
g of disodium hydrogen phosphate, 2,5 g of glucose and 1,0 g of lecithin in 1 000 ml of distil
ter. Mix thoroughly and add 7,0 g of nonionic surfactant. Adjust’the pH to a value betweg]
5 °C) with sodium hydroxide or hydrochloric acid. Sterilizeby, autoclaving (see 6.2). If it

ately after preparation, preserve it at 5 °C to 10 °C. Neversuse an SCDLP broth kept fof

jer after preparation.

CDLP is the default neutralizer in the majority of circumstances. Information about selection and eval

sphate buffer solution by placing 34,0 g of potassium dihydrogen phosphate in a 10
hsk. Add 500 ml of distilled or deionhized water and mix to dissolve. Adjust the pH to a

and 7,2 (at 25 °C) with sodium hydroxide. Add distilled or deionized water to make

rilize by autoclaving (see 6:2)» Never use a phosphate buffer solution kept for one mor
reparation.

4238 P

Prepare physiological saline/by-placing 8,5 g of sodium chloride in 1 000 ml of distilled or deionized wat¢
mixing to dispolve. Dilute the phosphate buffer solution prepared in 4.2.3.7 with the physiological saline
800-fold volyme. Sterilize the phosphate-buffered physiological saline solution by autoclaving (see 6.2).
solution is npt used immediately after preparation, preserve it at 5°C to 10 °C. Never use a phosp
buffered physiological saline kept for one month or longer after preparation.

osphate-buffered physiological saline

tube.
o the
5°C

dium
ed or
n 6,8
S not
one

Llation

DO ml
value
p to
th or

r and
to an
f this
hate-
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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.

t equilibrium

bolyethylene,

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.
5.5 | Balance, capable of weighing to + 0,01 g.
5.6 | Pipetters, sterile, with 1 000 pl tips.
5.7 | Incubator, capable of maintaining the temperature within +£1 °C of\thé set point a
condftions.
5.8 | Vortex mixer, if required (see 7.6.1).
5.9 | Sonicator, if required (see 7.6.1).
5.10| Inoculating loops, 4 mm in ring diameter, sterile.
5.11| Cover film, that does not affect bacterial “growth or absorb water (made of
polygropylene or polyester [poly(ethylene terephthalate)]. Film that is 0,05 mm to 0,10 mm thick is
recornmended.
NOTH Films cut from Stomacher bags are also'suitable.
5.12| Screw-capped test tubes.
5.13| Petri dishes, sterile, 90 mm\to 100 mm in diameter.
5.14( Gauze or absorbent cotton.
5.15| 1000 ml volumetric flask.
5.16| Stoppered Erlenmeyer flasks or media bottles, as required for preparation of media.
6 Sterilization of apparatus and storage of stock cultures
6.1 Dry-heat sterilization
Place objects to be sterilized in a dry-heat sterilizer, using the following minimum times for the given
temperature:
Temperature Minimum sterilization time
180 °C 30 minutes
170 °C 60 minutes
160 °C 120 minutes
© 1SO 2007 — All rights reserved
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6.2 High-pressure steam sterilization

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 culture
transfers or
replaced with

f more than one month has passed between transfers, the stock culture shall be discarde
a fresh culture, obtained from the institute or culture collection concerned.

7 Procedure

s shall be stored at 5 °C to 10 °C on an appropriate medium and transferred monthly. Aftir five

and

7.1 Pre-ctilture of bacteria

Using a sterile inoculating loop, transfer bacteria from the stock culture to,thé slant culture medium (4.2.3.5)
and incubate|at (35 = 1) °C for 16 h to 24 h. From this culture, use a sterilé)inoculating loop to transfer bagteria
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|be performed on at least three specimens from>each treated test material. At least 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  Use|of more than three replicate specimens of'the treated test material may help reduce variability, espgcially

for materials that show smaller antimicrobial effects.

When testing
compared to

test inoculum.

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

a single set of untreatedspecimens if all tests are conducted at the same time using the

(50 £ 2) mm x (5@:£°2) mm specimens of the treated and untreated test materials. Speci

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

same

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 preferable to prepare test specimens from th

re of
}ith a
final

. Howewvery'if the shape of the product prevents this, then the test specimens may be prepa
bble for-testing using the same raw materials and processing methods as are normally u

ed in

sed for
If.the test specimen differs from the 50 mm x 50 mm square dimensions, the actual dimerT%ions

stated in the test report.

used shall b

When preparing specimens, take care to avoid contamination with microorganisms or extraneous organic
debris. Similarly, do not allow specimens to come into contact with each other. If metal apparatus is used to
avoid cross-contamination, it is necessary to ensure that the metal does not have any antibacterial effect. If
necessary, test specimens can be cleaned/disinfected/sterilized prior to testing (e.g. by wiping with 70 %
ethanol in water).

Cleaning of the test specimen can cause softening, dissolution of the surface coating or elution of components

so should be avoided. If cleaning is required due to gross contamination, the cleaning method shall be stated
in the test report.

© 1SO 2007 — All rights reserved
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Preparation of test inoculum

Using a sterile inoculating loop, transfer one loop of the test bacteria pre-incubated as specified in 7.1 into a
small amount of 1/500 NB prepared in accordance with 4.2.3.2. Make sure that the test bacteria are evenly
dispersed, and estimate the number of bacteria using direct microscopic observation and a counting chamber
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 10 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

The s
Place

Inoculation of test specimens

urface to be tested is the exposed outer surface of the product. Do not test cross-sections o
each test specimen prepared in 7.2 into a separate sterile Petri dish with the test.Surfac

f the product.
b uppermost.

Pipef 0,4 ml of the test inoculum prepared in 7.3 onto the test surface. Cover the test inoculum with a piece
of filpn (5.11) that measures 40 mm x 40 mm and gently press down on the film)so that the

st inoculum

spredds to the edges. Make sure that the test inoculum 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 Fidure 1).

Dimensions$ in millimetres

B 50 £2 N
L0 22
3 1 2 5
\ /
I— Al
...... é‘/ o — ]
Key
1 cover film
2 testinoculum (0,4 ml)
3 test specimen
4  Petridish
5 lid of Petri dish
Figure 1 — Inoculation of test specimen and placement of cover film

© 1SO 2007 — All rights reserved 7
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Unless otherwise specified, the standard size of the cover film shall be a square of (40 + 2) mm x (40 £ 2) mm
for the 50 mm x 50 mm test specimen. If the test specimen is not of a standard size, then the size of the film
shall be reduced in direct proportion. Do not, however, reduce the size of film to less than 400 mm?2 and the
edges of the cover film shall always be 2,5 mm to 5,0 mm inside the edge of the test specimen on all sides. If
the size of the cover film differs from 40 mm x 40 mm, the actual size used shall be stated in the test report.
The volume of inoculum used shall also be adjusted to be proportional to the area of the cover film used and
recorded in the test report.

It is essential that the test inoculum does not leak beyond the edges of the cover film. For some surfaces (e.g.
those that are very hydrophilic), it might be difficult to prevent such leakage. When this 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 occpr-t-shall-be-deseribed-inthe-testrepert

— Option 1: Reduce the volume of test inoculum applied to the test surface. Do not use less than @,1|ml of
test inogulum, however. When the volume of test inoculum is decreased, the conceptration df the
bacterial cells in the inoculum shall be increased to provide the same number of bacterial'cells as when
the nornmpal volume of test inoculum is applied.

— Option Z: Increase the viscosity of the test inoculum by adding an inert thickener(such as agar or another
material

7.5 Incubgtion of the inoculated test specimens

Unless otherwise specified, incubate the Petri dishes containing the ineculated test specimens (including half
of the untreafed test specimens) at a temperature of (35 + 1) °C and.a)relative humidity of not less than|90 %
for (24 + 1) K. The antibacterial effectiveness of a product is evaluated based on the value of the antibagterial
activity obtaihed from the test at the incubation temperature specified. Other temperatures may be usged if
agreed upor| by all parties. If a temperature other than (35%.1) °C is used, it shall be included in th¢ test
report.

NOTE If [ncubation temperatures of less than 35 °C are used, the total count of the viable bacteria may be requced.
This may affegt the antibacterial activity compared to measturements conducted using a 35 °C incubation temperatureg.

7.6 Recoyery of bacteria from test specimens

7.6.1 Test specimens immediately after inoculation

Immediately fafter inoculation, proeess half of the untreated test specimens by adding 10 ml of either SCDLP
broth (4.2.3.6) or a suitable, validated neutralizer to the Petri dish containing the test specimen. This valde will
be used to gletermine the fe¢overy rate of the bacteria from the test specimens under investigation| It is
important to [ensure that _the neutralizer completely washes the specimens by using a pipette to collegt and
release the SCDLP brothat least four times.

Special condideration may 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

to that obtained using the method above, such methods may be used. If an alternative recovery method is
used, it shall be described in the test report. If it is difficult to 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 may be
increased. If 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 may affect the measured antibacterial activity and shall therefore be
fully validated.

8 © 1SO 2007 — Al rights reserved
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7.6.2 Test specimens after incubation

After the incubation in 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 viable 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 specimen, into separate sterile Petri dishes. Pour 15 ml of plate count agar (4.2.3.4) into each Petri dish
and swirl gently to disperse the bacteria. All plating shall be performed in duplicate. Invert the Petri dishes and
incubate them at (35 + 1) °C for 40 h to 48 h.

After|incubation, count the number of colonies in the Petri dishes containing 30 to 300\colonigs. For each
dilutipn series, record the number of colonies recovered to two significant figures, as well as the dilution factor
for thie plates used for counting. If the number of colonies in the plates containing the-1) ml aliqugts of SCDLP
is legs than 30, then count and record the number of colonies in these plates) If there arel no colonies
recoJered in any of the agar plates in the dilution series, record the number of colonies as “< 1.

8 Expression of results

8.1 | Determination of the number of viable bacteria
For dach test specimen, determine the number of viable bacteria recovered in accordance with Equation (1):

N=(100 x Cx D x V)l4 (1)
wherg

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

NP

is the average plate count for the duplicate plates;

D is the dilution factor for the:plates counted;

" is the volume, in ml, of-SCDLP added to the specimen,;
A is the surfacearea, in mm2, of the cover film.
Calculate the geometric mean of the number of viable bacteria recovered for each set of test specimens and
exprgss this value-to two significant figures. If no colonies were recovered in any of the agal plates for a
dilutipn series, then record the number of colonies counted as “< V” (where V is the volume, in ml, of SCDLP

addef to the specimen). For calculating the average when there are no viable bacteria recovered in a dilution
seriep, consider the number of viable bacteria to be “V”.

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

8.2 Conditions for a valid test

8.2.1 When the three conditions given in 8.2.2, 8.2.3 and 8.2.4, respectively, are satisfied, the test is
deemed valid. If all conditions are not met, the test is not considered valid and the specimens shall be
retested.

8.2.2 The logarithmic value of the number of viable bacteria recovered immediately after inoculation from
the untreated test specimens shall satisfy the following requirement:

(Lmax - Lmin)/(Lmean) <02 (2)
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where

max

2007(E)

on a specimen;

Lmin i

Lmean !

s the common logarithm of the minimum number of viable bacteria found on a specimen;

s the common logarithm of the mean number of viable bacteria found on the specimens.

is the common logarithm (i.e. base 10 logarithm) of the maximum number of viable bacteria found

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

specimens s

8.24 The
shall not be |

NOTE If
untreated test

8.3 Calcu

When the te
one decimal

hall be within the range 6,2 x 103 cells/cm? to 2,5 x 10 cells/cmZ2,

humber of viable bacteria recovered from each untreated test specimen after incubation: for
bss than 6,2 x 107 cells/cm?.

AN incubation temperature less than 35 °C is used in 7.5, the number of viable bacteria recovered frg
specimens may not meet this criterion.

lation of the antibacterial activity

5t is deemed valid, calculate the antibacterial activity using Equatien (3), recording the res
place.

R = (U4 Ug) — (4 — Up) = Uy — 44
where

R is the antibacterial activity;

U, is the average of the common logarithm of the number of viable bacteria, in cells/cm?2, reco
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?, reco
from the untreated test specimens after24 h;

A4; is tihe average of the common_logarithm of the number of viable bacteria, in cells/cm2, reco
from the treated test specimens after 24 h.

8.4 Effectiveness of the antibacterial agent

The value of
The antibact

9 Repea

the antibactérial activity can be used to characterize the effectiveness of an antibacterial 3
prial-activity, Values used to define the effectiveness shall be agreed upon by all interested pa

tability and reproducibility

Repeatability and reproducibility are discussed quantitatively in Annex B.

10

24 h

m the

ult to

®)

ered

ered

ered

gent.
rties.
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10 Test report

The test report shall include the following information:

a) areference to this International Standard;

b)

c)

d)

the type of plastic used for the treated and untreated test specimens and the size, shape and thickness of
the specimens;

t

I

[

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

acteria were used;

e volume of test inoculum used;

e number of viable bacteria in the test inoculum;
e values of Uy, U, and 4, used in 8.3;

e antibacterial activity calculated;

etails of any deviation from this International Standard as welkas details of any alternative

xsed, including cleaning of the test specimens, the use.of. inert thickeners, the type an

eutralizer used, the use of an alternative recovery method and the use of an alternati
emperature;

Hentification of the test laboratory, and the name and signature of the head of the laboratory

the date of commencement of the experiments;

he date of the test report.

© 1SO 2007 — All rights reserved
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A.1 General

The quality

Annex A

(normative)

Quality of biological materials

f the companents used in the inoculum Inrppnmfinne may differ dpppnding an the source and this

may cause §
specified.

A.2 Chem

The meat ex

variability. T
commercially
of casein.

Meat extract
total nitr
a-aminoj

Peptone (en
total nitr

a-amino

6,0 % to 15,0 %;
2,0 % to 5,0 %.

zymatic digest of casein)

3,0 % to 6,0 %.

ical composition of 1/500 nutrient broth (1/500 NB)

12,0 % to 16,0 %;

ignificant variability in results. Therefore, the composition of the components used needs [fo be

tract and peptone used for the 1/500 NB test inoculum are the key components in mininfizing
he following are the total nitrogen and a-amino nitrogen compositioh requirements fof any
available material used for this International Standard. The peptong:shall be an enzymatic digest

12
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B.1

The content of this annex is based on the results of extensive research conducted to in

ISO 22196:2007(E)

Annex B
(informative)

Repeatability and reproducibility

Background

estigate the

repeatability and reproducibility of the results from this method. This research was conducted from 2000 to
earlyl 2004 by the National Institute of Technology and Evaluation in Japan,~partly to adopt
ISO/IEC 17025:2000 [13] as part of the Japan National Laboratory Accreditation Systeny (see Reference [3])
and partly to determine the uncertainties for JIS Z 2801:2000 ['], the method on which this |International
Standlard is based.
B.2 |[Summary
The fepeatability and reproducibility of this method were determined by means of a statistical analysis in
accofdance with ISO 5725-2 [8]. Antibacterial activity test results<obtained in interlaboratory tgsting at five
Japapese laboratories with two types of treated test specimen by replicate tests were examingd. Following
rejection of the data from one laboratory, analysis of the remaining data gave the following results:

flepeatability of identical test items in the same laboratery =0,087;

fleproducibility of identical test items in different (aboratories =0,304.
Thesg figures are examples of the repeatability’and reproducibility which can be obtained with|this method,
and phould not be rigorously applied to aceeptance or rejection of laboratory test results gbtained with
different test items.
B.3 [Experiment
The mnaterials included in the.interlaboratory testing and the test conditions used are summarized|in Table B.1.

Table B.1 — Materials and test conditions
Antibacterialtreated specimens PET film, 40 mm square, 0,055 mm thick
Type | specimen: acrylic coating with 350 ug/g of Ag compound
Type Il specimen: acrylic coating with 450 ug/g of Ag compound
ntreated control specimens PET film, as above, but without the Ag compound in the acrylic coating

Cover film PE film, 50 mm square, 0,09 mm thick

Bacterial strain Staphylococcus aureus NBRC 12732 (see Note 3)

Volume of inoculum 0,4 ml
© 1SO 2007 — Al rights reserved 13
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