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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

elect

rotechnical standardization.
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Introduction

For technical reasons, current standards in cosmetics microbiology may not be applicable to
impregnated or coated cosmetic products, such as wipes and masks, in which there is no direct access
to the formulation.

Based on their product form or delivery there is a need to adapt these standards to assess the
microbiological quality of these products.
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Cosmetics — Microbiology — Testing of impregnated or
coated wipes and masks

1

Scope

This document gives guidance for the enumeration and/or detection of microorganisms present in a

cosnfetic product that fSTMpregmated or Coated OIto a SUDSITrate (8. Wipes aId asks) witg

and

microbiological influence of the manufactured product presents particular challenges

micrpbiological sampling and testing.

The principle of this document can also be applied to test similar products (e.gc'cushion, i
sponge, etc.) or applicators (e.g. brush, puff, sponge, etc.) with modification of the p
apprppriate.

2 Normative references

The

following documents are referred to in the text in such a“way that some or all of t

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 11930, Cosmetics — Microbiology — Evaluation of th&antimicrobial protection of a cosme

ISO 16212, Cosmetics — Microbiology — Enumeratign of yeast and mould

ISO 18416, Cosmetics — Microbiology — Detection of Candida albicans

ISO 41148, Cosmetics — Microbiology — General instructions for microbiological examination

ISO 41149, Cosmetics — Microbiology'<* Enumeration and detection of aerobic mesophilic bad

ISO 41150, Cosmetics — Microbiglogy — Detection of Escherichia coli

[SO 42717, Cosmetics — Microbiology — Detection of Pseudomonas aeruginosa

ISO 42718, Cosmetics ~<-Microbiology — Detection of Staphylococcus aureus

3

L

[erms and-definitions

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

re sampling
in terms of

mpregnated
rocedure as

heir content
applies. For
hts) applies.

ptic product

teria

ISO gqridJEC maintain terminological databases for use in standardization at the following ¢

3.1

ddresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

cosmetic formulation
preparation of raw materials with a qualitatively and quantitatively defined composition

3.2

cosmetic product
cosmetic formulation (3.1) that has undergone all stages of production, including packaging in its final
container, for shipment

© IS0 2020 - All rights reserved
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impregnated product

product abs

3.4

orbed on the support

coated product

product ads
3.5

orbed on the support

test sample
representative unit of the entire cosmetic product (3.2) for testing

4 Princi

4.1 Gene

The method
non-selectiy
enrichment

The method
— selectio
selectio
recover

enumer

tests fol

ple

ral information

determines the population of viable microorganisms by enumeration of colonies
e agar medium and by the presence or absence of specified microorganisms growth

involves the following steps:

E

y of microorganisms;

of the test sample;

of an appropriate method;

ation of the population of viable microorganisms by filtration or plate count method;

" specified microorganisms by enrichment method.

The experinpental conditions shall be evaluated\to ensure that the method should not affect the via

of microorg
of the effica

In order to
assessment
is applicablg

Other meth

4.2 Selec

Wheney
technic

hnisms and the recovery of bioburden from the sample and should include the verific
Cy of the neutralization (see Glause 11).

ensure product qualityyand safety for the consumer, an appropriate microbiologica
should be performedto-determine the types of cosmetic products to which this docu
(see ISO 29621:2040% Table 2).

ds may be subistituted provided that their equivalence has been demonstrated.

tion of the test sample

erpractical, the entire unit should be used for testing with a minimum weight of 1 g.
hl‘reasons the entire unit cannot be tested, a defined Unit Item Portion (UIP) is use

on a
after

hility
htion

risk
ment

[f for
d for

testing. A "UIP” is a microbiologically-representative subunit of the test sample and is referenced
throughout the document.

appropriate weight or volume.

— The weight of the test sample shall be recorded even if the results are expressed by unit.

Selection of

the test sample shall be according to A.1.

If the unit is < 1 g per unit then the appropriate number of units should be sampled to achieve the
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https://standardsiso.com/api/?name=df85e4a44e3a3f702f411adb16cf0357

4.3

IS0 21322:2020(E)

Selection of the method

The method should be conducted according to an appropriate procedure based on the specifics of the
product (size, volume, single unit/multi-unit package, level of bioburden. etc.) and should ensure that a

repr

esentative sample is evaluated.

Selection of the method shall be according to A.1 and A.2.

4.4

Recovery of microorganisms from the test sample

The degree to which microorganisms adhere to the test sample surface is dependent on the wipe or
masKn which the liquid portion of the formulation has been either impregnated or coated.
treaiments may be necessary to separate microorganisms from the test sample.

Reg
dem

rdless of the treatment, the verification of recovery method should be performed
nstrate that the method can release microorganisms from the test sample”withoy

adverse effect on their viability (see Clause 11).

4.5

Enumeration of aerobic mesophilic microorganisms

4.5.1 General

The

enumeration of aerobic mesophilic microorganisms includes bacteria, yeasts and moul

Base[d on the nature of the test sample, the volume of dildent used to immerse the test sar
expefted level of bioburden, two types of counting methods may be used:

Iiate count method;

embrane filtration method.

4.5.2 Plate count method overview

Platg count method consists of either using a pour plate or spread plate method.

Each|method consists of the following steps.

Prepare the agar plates- and diluent using a non-selective agar medium for plating t}
Which the sample wds immersed.

Incubate the plates for enumeration and/or detection.

Lount the niumber of colonies forming units (CFU) based on the number of aerobig
microorgahisms recovered per unit or g.

4.5.3 ““Membrane filtration method overview

Preliminary

in order to
t having an

ds.

hple and the

e diluent in

mesophilic

Membrane filtration consists of the following steps.

Transfer the diluent or a defined quantity of diluent in which the test sample was immersed to a

filtration apparatus wetted with a small volume of an appropriate sterile diluent.

After filtration and rinsing, transfer the membrane filter onto the surface of plate
selective agar medium.

Aerobic incubation of the plates.

s with non-

Count the number of colony forming units (CFU) and calculate of the number of aerobic mesophilic

microorganisms per g or unit.

© IS0 2020 - All rights reserved
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4.6 Detection of specified microorganisms by enrichment method

The objective of the enrichment method is to incubate a test sample in a non-selective broth medium to
increase the number of microorganisms that are present in a test sample.

medium to increase the number of microorganisms present in the test sample.

The first step of an enrichment method is to incubate the test sample in a non-selective broth

The second step of an enrichment method is to isolate specified microorganisms that may be present

on a test sample through the use of selective agar media followed by confirmatory identification
tests for characteristic colonies. See ISO 18416, ISO 21150, ISO 22717 and ISO 22718.

5 Diluern

5.1 Gene
The diluent]
mesophilic

neutralizerd

Use the ger]
distilled wa

5.2 Dilue€
The diluent

Its, neutralizers and culture media

ral

s, neutralizers and culture media suitable for enumeration and detection of ae
microorganisms are described in ISO 11930, ISO 16212 and ISO. 21149. Other dily
and culture media may be used if they have been demonstrated to®De suitable for use.

eral instructions given in ISO 21148. When water is mentioned in this document
fer or purified water as specified in ISO 21148.

nts and neutralizers

is used to disperse the sample. It is required thatit contain neutralizers if the sample

tested has antimicrobial properties or contains a preservative. The efficacy of the neutralization

be demonst
be in accord

rated before the determination of the count{(see Clause 11). Diluents and neutralizers
ance with 1SO 11930, ISO 16212, ISO 18416;'1S0 21149, I1SO 21150, ISO 22717 and ISO 2]

5.3 Culture media

5.3.1 Me(

lia for enumeration and detection

robic
ents,

use

to be
shall
shall
p718.

Culture media for enumeration and/or detection shall be in accordance with ISO 11930, ISO 16212,

[SO 18416, 1

5.3.2 Maeq
See C.1.3.1.

50 21149, ISO 2115041S0O 22717 and ISO 22718.

lia for preparation of spores of Bacillus subtilis

atus‘and glassware

7 Strains of microorganisms

The culture should be reconstituted according to the procedures provided by the supplier of the
reference strain. The strains may be stored in the laboratory conforming to EN 12353 or according to
another suitable method.

For testing the recovery of microorganisms on the test samples, spores of Bacillus subtilis ATCC 6633
(equivalent strain CIP 52.62 or NCIMB 8054 or NBRC 3134 or other equivalent national collection
strain) are used.

© IS0 2020 - All rights reserved
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For testing the efficacy of neutralizers, two strains representative of both Gram negative and Gram
positive bacteria and a yeast are used:

— Staphylococcus aureus ATCC 6538 (equivalent strain: CIP 4.83 or NCIMB 9518 or NBRC 13276 or
KCTC 1916 or other equivalent national collection strain);

— Pseudomonas aeruginosa ATCC 9027 (equivalent strain: CIP 82.118 or NCIMB 8626 or NBRC 13275
or KCTC 2513 or other equivalent national collection strain).

An alternative Gram negative strain may be Escherichia coli ATCC 8739 (equivalent strain: CIP 53.126 or
NCIMB 8545 or NBRC 3972 or KCTC 2571 or other equivalent national collection strain).

The

8 Handling of cosmetic products and laboratory samples

If stdrage is necessary, keep the products to be tested at room temperattire. Do not incubatd
or frpeze products and samples before or after analysis. Samplingand test procedures sl

the guidelines specified in ISO 21148 and in accordance with theprocedure outlined in Clatise 9.

9 Procedure

9.1

Use dterile equipment and aseptic technique whenever preparing the test sample and dilue

For the preparation of an initial suspensionjthe time which elapses between the end of the
of thie test sample and the moment thediluent of the initial suspension comes into cont
cultyre medium shall not exceed (30~ 15) min, unless specifically mentioned in the

prot
The

of potential inhibitory effects (see Clause 11) and to guarantee the recovery of microorgani

9.2

9.2.1 Selection‘of the test sample

The
The

or the IR {see-A-1}

or other equivalent national collection strain).

[andida albicans ATCC 10231 (equivalent strain: IP 48.72 or NCPF 3179 or NBRC 1594 ox;

$trains may be kept in the laboratory according to the EN 12353.

General recommendation

]:ols or documents.

ethod should follow the procedure developed during the suitability test, to ensure ne

Selection and-preparation of the test sample

test sample shall weigh atleast 1 g.

fest sample can be either the entire unit, or multiple units if the weight of one unit is |

KCTC 17205,

, refrigerate
hould follow

nt.

preparation
hct with the
established

utralization
sms.

bss than 1 g,

Record the exact weight of the test sample, S, and, the number of units, n.

If a UIP is used for testing, record the UIP value of the test sample (see 4.2).

9.2.2 Preparation of the initial suspension

Place the test sample (see 9.2.1) into an appropriate container, with a known volume of diluent, defined
in the suitability test (see Clause 11). The test sample should be completely immersed in the diluent.

Record the value for “V”, the volume of diluent used.
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9.3 Recovery of microorganisms

9.3.1 General

After immersion, the following treatments may be used to remove microorganisms from the test sample:

— stomaching;

— shaking/stirring;

— vortexing (see A.3).

NOTE If

necessary, record the volume of the diluent after stomaching or shaking of test sample.

9.3.2 Stomaching

Prepare the
Proceed acc

Record the 1

9.3.3 Sha

Prepare the
(duration ar

Sterile glass

Record the

are added or

initial suspension utilizing a sterile stomacher bag and then place it into,the ‘Stomache

ime and the speed at which the stomaching took place.

king/Stirring

initial suspension in the appropriate closed container:and mix according to the param
d frequency) applied in the suitability test (see Clause-11).

beads may be added to enhance product mixing.and organism recovery.

fime, frequency and the speed of shaking/stirring (if applicable) and whether glass K
not.

9.4 Enunperation of aerobic mesophilicmicroorganisms

9.4.1 General

The enumern

The choice
suspension

Based on th
in which thd

Usually, the
further dilu

dtion of aerobic mesopHilic microorganisms includes bacteria, yeasts and moulds.

pf the method depends on the volume of diluent used for the preparation of the i
[see A.2).

e test samplésize, the level of bioburden and the sensitivity of the method, all of the di
test samplé is immersed (V) or a fraction of V (Vd) is used for enumeration.

voluine'V or Vd of the initial suspension diluent is the dilution used for enumeratio
Fing of the initial preparation is required.

prding to the parameters (time and speed) outlined in the suitabilitytest (see Clause 11

pters

eads

hitial

luent

n. No

The minima

1 volume of diluent shall be equivalent to at least 1 g of the test sample.

9.4.2 Pour plate method

Use the appropriate number of Petri dishes to properly evaluate the volume of diluent needed to
properly immerse and transfer the product to be plated (V or Vd).

The diluent (V) is divided into two work streams: one half (V/2) is for the enumeration of bacteria and
the other half (V/2) for enumeration of yeasts and moulds.

If the enumeration is conducted on a fraction of the total diluent (Vd), two equal fractions (Vd/2) shall
be plated: one for bacteria and the other for yeasts and moulds.
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If Petri dishes, 85 mm to 100 mm in diameter are used, add 1 ml of the diluent and pour 15 ml to
20 ml of the melted agar medium (as specified in ISO 21149 and ISO 16212) kept in a water bath not to
exceed 48 °C.

If larger Petri dishes (140 mm in diameter) are used, add no more than 10 ml of diluent in each plate and
the appropriate amount of agar medium based on the volume of diluent dispensed.

Slowly mix the transferred diluent with the medium, carefully rotating or tilting the plates to
sufficiently disperse the agar. Allow the mixture in the Petri dishes to solidify on a horizontal surface at
room temperature. Record the volume of diluent plated for each medium V/2 or Vd/2.

9.4. Surface spread method

Use the appropriate number of Petri dishes to properly evaluate the volume of dilitent needed to
properly immerse and transfer the product to be plated (V or Vd).

In Pqtri dishes 85 mm to 100 mm in diameter, put 15 ml to 20 ml of the me]ted"agar medium kept in
a water bath at no more than 48 °C. If larger Petri dishes are used, the volume of the agar fis increased
accordingly. Allow plates to cool and solidify on a horizontal surface at rdom temperature.

The diluent (V) is divided into two work streams: one half (V/2) is fér the enumeration of bacteria and
the dther half (V/2) for enumeration of yeasts and moulds.

If the enumeration is conducted on a fraction of the total diluent’(Vd), two equal fractions |(Vd/2) shall
be plated: one for bacteria and the other for yeasts and moulds.

Sprefd over the surface of the medium a measured volume (V or Vd) of not less than 0,1 ml pf the initial
suspgnsion and/or sample dilution prepared as desctribed in Clause 11.

Record the volume of diluent plated for each medium V/2 or Vd/2.

9.4.4 Membrane filtration method

Use membranes having a nominal pofte)size no greater than 0,45 pm.

If all|of the diluent (V) is filtered,-half (V/2) is for the enumeration of bacteria and the other half (V/2)
for enumeration of yeasts and ‘moulds.

If th¢ enumeration is conducted on a fraction of the diluent (Vd), two equal fractions (Vd/2) shall be
filterled: one for bacteriazand the other for yeasts and moulds.

Filter the volume~V/2 of diluent in which the test sample was immersed or the fraction Vf/2 through
each|of two stegile filter membranes and wash according to the results of the suitability test (See
Clause 11).

Transfer{ the membrane filters onto the surface of the agar media as specified in 1SQ 21149 and
I1SO 16212.

Record the volume of diluent filtered for each medium V/2 or Vd/2.

9.4.5 Incubation

Unless otherwise stated, place the inoculated dishes in the incubator setat 32,5°C+ 2,5°Cfor72h+6h
(bacteria) or at 25 °C £ 2,5 °C for 3 d to 5 d (yeasts and moulds) if antibiotic is added to the medium. If a
culture medium without antibiotic is used, incubate at 22,5 °C 2,5 °C for 5 days to 7 days.

9.4.6 Counting of colonies

After incubation, count the colonies on each culture medium (Ny, for bacteria or Ny, for yeasts and
moulds) within the recommended countable ranges (see Annex B).

© IS0 2020 - All rights reserved 7
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If several plates have been used, take the sum of the colonies counted on each plate for each culture
medium.

Calculate the number of bacteria, Ny, and the number of yeasts and moulds, Ny, present in the volume
of tested diluent plated or filtered for each medium (V/2 or Vd/2) as follows.

Ny, or Ny, is equal to the sum of the number of colonies obtained from the plates (plate-count method)
or to the number of colonies counted on a single plate (filtration method).

Check that the counts are obtained from experimental conditions applied during the suitability test
procedure (see Clause 11).

9.5 Detection of specified microorganisms by enrichment method

9.5.1 Genleral

The test for|specified microorganisms includes the detection of P. aeruginosa, S. aureus, E. coli, apd C.
albicans.

The principle of the test is the enrichment in a non-selective broth medium, follewed by an isolati¢n on
selective agar media and the identification of characteristics colonies.

The test may be conducted on the test sample or on 1 g of the test samgple:
9.5.2 Test for specified microorganisms

9.5.2.1 Preparation of the initial suspension in the enrichment broth

The initial Juspension is prepared by transferring the‘test sample (see 9.2.) or 1 g of the test sample
in a closed dontainer with an appropriate volume of-enrichment broth chosen following the procddure
developed during the suitability test (see Clause(11). The test sample shall be totally covered angd the
minimal quantity to be tested should be equivalent to at least 1 g of the test sample. Record the volume
of enrichmgnt broth, V, the exact weight of _the test sample, S, and the number of units tested) n, if
applicable.

9.5.2.2 Injcubation of the initial suspension

After recovéry of microorganisms (9.3), incubate the initial suspension prepared in broth (see 9.5.2.1)
at32,5°C £ P,5 °C for a minifaum of 20 h and a maximum of 72 h max.

9.5.2.3 Isplation

After incubation,.using a sterile loop streak an aliquot of the incubated enrichment broth ont¢ the
surface of syitablé detection agar media.

Invert the Pefr1 dishes and incubate at 32,5 °C £ Z,5 °C for 48 h to 72 h 1n order to obtain isolated
colonies, according to ISO 21150, ISO 22717, 1SO 22718 and ISO 18416.

9.5.2.4 Detection of specified microorganisms

Growth of characteristic colonies indicates the possible presence of specified microorganisms to
confirm by identification tests according to ISO 21150, ISO 22717, 1SO 22718 and ISO 18416.
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10 Expression of results

10.1 Enumeration of aerobic mesophilic microorganisms

Calculate NS, the total number of bacteria and NS, the total number of yeasts and moulds present in
the unit. Expression of the results is given in Annex B.

The total number of aerobic mesophilic microorganisms can be expressed in CFU per unit (NS, + NS, .))
or in CFU per g (NS}, + NS,,,,)/S.

10.2_Detecti £ ified mi .

If the identification of the colonies confirms the presence of specified microorganism, [express the
result as:

— ‘|Presence of P. aeruginosa, S. aureus, E. coli or C. albicans in the test sample S or 1 g of the test
gJample”.

If no|[growth after enrichment is observed and/or if the identification ef'the colonies does|not confirm
the presence of this species, express the result as:

— ‘lAbsence of P. aeruginosa, S. aureus, E. coli or C. albicans in‘the test sample S or in 1 g of the test
gample”.
11 Suitability test

The guitability of the test method consists of demonsttrating that the method allows for the|detection of
viable microorganisms and requires:

— Thedemonstration of the ability of the method for removing the microorganisms from the test sample.
— The evaluation of the effect of the test sample processing on microorganisms.

— The verification of the efficacy of the neutralization.

The mnethod shall be as described in Annex C.

12 Test report
The test report shall.specify the following:
a) 3ll inforndation necessary for the complete identification of the product;

b) description of the method used, suitability testincluded or standard operating procedufe reference;

C) esults nhfainnﬂ;

d) any point not specified in this document, or regarded as optional, together with details of any
incidents that may have influenced the results.

© IS0 2020 - All rights reserved 9
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Annex A
(normative)

Guidance on methods for microbiological testing of impregnated

or coated products — Wipes and masks

A.1 Selec

The choice d
or masks) p

For wipes o1
For wipes o1
A minimum

If for te
used fol
attentidg

Inthec
shall be|

For exampl:

in the c{

for a sin

when tH

A.2 Selec

The choice
immerse thd

For a small Y
diluent, the

If high leve

tion of the test sample

f an adequate test sample may depend on many factors such as size, volume, nature ((
hckaging (unitary units or identical units packaged together).

' masks in a single package, the test sample is the entire unit.
' masks in a multi-use package, the test sample is one identical unit:
of 1 unit (wipe or mask) shall be tested except for the following-cases.

chnical reasons the entire unit cannot be used, a defined\Unit Iltem Portion (UIP) m
testing. A UIP is a microbiologically representative subunit of the test sample. In this
n should be paid to the representativeness of the UIP.

hse where the unit is less than 1 g, then a sufficientnumber of units representing at lea
tested.

hse of a wipes pack, the unit is one wipe;
gle dose face mask, the unit is tlie whole mask;

e unit is 0,4 g, a minimum of 3-units shall be tested.

tion of the enumeration method for aerobic mesophilic microorgani

bf an adequate_emumeration method may depend on the volume of diluent necessa
 test sampleand the level of expected bioburden.

rolume of diluent (not more than 20 ml) use the plate count method and for larger volui
Imembrane filtration method is preferable (see decision tree).

yipes

hy be
case

stl g

SIS

Iy to

me of

|s”of*bioburden are expected, the enumeration may be conducted on a fraction olf the

diluent (Vd)-

The sensitivity of the method should provide sufficient margin below the threshold of the product
specification.

See Figure A.1.

10
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Test-Sample

Volume

of diluent (V) to immerse
the test-sample

>20ml ?
Expected level No Yes
<{_of bioburden per test sample Diluent containing the samp>
>150 CFU? filterable liquid?
No Yes
Yes No
. Plating or
Plating or . .
Level .
Fjltration of all F:rtgz?gir}ﬁ;?t of bioel:fr den Planting a part of
the diluent (V) p (Vd) ~150 diluept (Vd)
No
Filtration of all the diluent Filtration of a part of
%) diluent (Vd)
NOTH In case the test'volume is Vd, the dilution factor, the threshold of the method and the gpecifications
are tgken into account.
Figure A.1 — Flow chart for the choice of plate count method
A.3 | Recovery of microorganisms

Considering that the degree of adhesion of microorganisms may depend on the nature of the product,
preliminary treatments may be necessary to remove microorganisms. Treatments should not affect the
viability of microorganisms.

Treatment may consist of stomaching, shaking, stirring and/or vortexing.
— Stomaching

Stomaching consists of the action of twin reciprocating paddles on the sample contained inside a
sterile bag forcing the eluent throughout the sample to ensure proper mixing.

Stomaching is suitable for soft, fibrous and/or absorbent materials such as wipes, facial masks,
sponges, puffs, etc. It would be unsuitable for any materials which would puncture the bag.

© IS0 2020 - All rights reserved 11
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The duration and the speed of stomaching shall be sufficient to allow the separation of

microor

ganisms from the substrate (see C.4).

Shaking/stirring

Shaking or stirring, consists of an initial suspension mixed with a mechanical shaker by
reciprocating or orbital action. Vortex mixing may also be used for small samples with regular
surfaces.

Whatever the treatment, the recovery verification should be performed, demonstrating that the
method can remove the microorganisms from the test sample (see Clause 11).

Sterile g

lass beads may be added to enhance recovery.

The dufration of mechanical shaking shall be sufficient to allow for the separatien of the

microof

ganisms from the substrate (see C.4).
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A4

@OSMETIC PRODUC@

TEST SAMPLE
(atleast1g)
1

unit, n units or UIP

IS0 21322:2020(E)

Summary of procedure for microbiological control of wipes and masks

NT (V)

IMMERSION INTO
DILUE

REMOVAL OF
MICROORGANISM

AEROBIC J

ENUMERATION

J

( DETECTION O]

MESOPHILIC
MICROORGANISMS

PLATING or
FILTRATION TESTED
VOLUME V or Vd

V/2orvd/2

[Nb: BACTERIA forj

Nym:YEASTS and
MOULDS for V/2 or
vd/2

J

Figure A.2 — Testing flow

SPECIFIC
MICROORGANIS

VIS]

/

ENRICHMENT NG
SELECTIVE
NUTRIENT BROT

N

NG

H

SUBCULTURES O
SELECTIVE MEDI

PRESENCE OR
ABSENCE

E.coli, S. aureus, P.

aeruginosa, C.
albicans
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Annex B
(informative)

Expression and interpretation of results

B.1 Counting and expression of results

After incubd
unless othel

NOTE In|
colonies, it c
which are std

B.1.1 Whg
yeasts and 1

result as follow (CFU/unit).

— Ifoneu

NSyise

— Ifone unit has been used for the initial suspension and if.afraction of the volume (Vd) has been pl

NSyise
— Ifaport
NSyise

— Ifaport
been pl{

NSyise

— If multiple units (n) havedeen used for the initial suspension and if all the volume (V) has been pl|

NSyise

— If multij
been pl{

tion, the dishes shall, if possible, be examined immediately. Otherwise, they may be ‘st
wise specified, for up to a maximum of 24 h in the refrigerator (5 °C + 3 °C).

certain cases, where there is a potential for confusing particles from the prodae¢t“with co

hin be useful to prepare duplicate dishes containing the same sample dilutions and agar mg
red in the refrigerator for comparison with incubated dishes.

re the number of CFU is between 1 and 300 on bacteria plates or-between 1 and 15
houlds plates or membranes, record the number of colonies on Pgetri dishes and expreq

hit has been used for the initial suspension and if all the volume (V) has been plated:

ual to Ny, x 2 and NS, is equal to Ny, x 2;

ual to (N, x 2) x (V/Vd) and NS, ,, is equal to" (N, x 2) x (V/Vd);
ion of unit has been used for the initial suspension and if all the volume (V) has been pl
ual to (N, x 2) x (1/UIP) and N§; s equal to (Ny,, x 2) x (1/UIP);

ion of unit has been used fer\the initial suspension and if a fraction of the volume (Vd
ted:

ual to (N, x 2) x (V/Vd) x (1/UIP) and NS, is equal to (N, x 2) x (V/Vd) x (1/UIP);

ual to (N}, %2} x (1/n) and NSy, is equal to (N, x 2) x (1/n);

ble units\(n) have been used for the initial suspension and if a fraction of the volume (Vd
ted:

bred,

inted
dium

0 on
s the

ated:

ated:

) has

Ated:

) has

NSyise

gual to (N, x 2) x (V/Vd) x (1/n) and NS, is equal to (N, x 2) x (V/Vd) x (1/n).

The inherent variability of plate counting should be taken into account particularly when the plates

contain less

than 30 CFU for bacteria, 15 for yeasts and moulds and membrane filtration method.

B.1.2 Where the number of bacteria (N},) is more than 300 on plates or more than 150 on membranes
and the number of yeasts and moulds (Ny,) is more than 150 on plates or membranes express the result
as follow (CFU/unit).

— Ifone unit has been used for the initial suspension and if all the volume (V) has been plated:

NSy, is more than 300 x 2 or more than 150 x 2 and NS, is more than 150 x 2;

14
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— Ifoneunithas been used for the initial suspension and if a fraction of the volume (Vd) has been plated:
NSy, is more than (300 x 2) x (V/Vd) or (150 x 2) x (V/Vd) and NS, ,, is more than (150 x 2) x (V/Vd);
— Ifaportion of unit has been used for the initial suspension and if all the volume (V) has been plated:
NSy, is more than (300 x 2) x 1/UIP or (150 x 2) x 1/UIP and NSy, is more than (150 x 2) x (1/UIP);

— Ifaportion of unit has been used for the initial suspension and if a fraction of the volume (Vd) has
been plated:

NSy, is more than (300 x 2) x (V /Vd) x (1/UIP) or (150 x 2) x (V /Vd) x (1/UIP) and NS, is more
han (150 % 2J % (V /Vd]) x (1/UIPJ;

— Ifmultiple units (n) have been used for the initial suspension and if all the volume (V)Wras|been plated:
Sp is more than (300 x 2) x (1/n) or (150 x 2) x (1/n) and NS, is more tham(150 x 2) x (1/n);

— If multiple units (n) have been used for the initial suspension and if a fraction of the volyme (Vd) has
een plated:

NSy, is more than (300 x 2) x (V/Vd) x (1/n) or (150 x 2) x (V/ Vd)'* (1/n) and NS, is more than
150 x 2) x (V/Vd) x (1/n).

B.1.3 Where no colony is observed, the result is reported as‘follows (CFU/unit).
— If one unit has been used for the initial suspension and-if all the volume (V) has been plated:

NS, or NSym is less than 2;

— Ifone unit has been used for the initial suspension and if a fraction of the volume (Vd) has|been plated:
Sp or NSy, is less than 2 x (V/Vd);
— Ifaportion of unit has been used foithe initial suspension and if all the volume (V) has peen plated:
Sp or NS, 1, is less than 2 x (1/UIP);

— If a portion of unit has been’used for the initial suspension and if a fraction of the volume (Vd) has
een plated:

Sp or NS 1, is legs than 2 x (V /Vd) x (1/UIP);
— If multiple units'(n) have been used for the initial suspension and if all the volume (V) hasjbeen plated:
Sy, or NSym is less than 2 x (1/n);

— If maltiple units (n) have been used for the initial suspension and if a fraction of the volyme (Vd) has
éen plated

NS, or NS, is less than 2 x (V/Vd) x (1/n).

NOTE The total number of aerobic mesophilic microorganisms can be also expressed in CFU per g of unit
(NS}, + NS,,)/S.

B.2 Examples of expression of results — Plate count: Pour plate method

B.2.1 Treatment of the test sample
The test sample is transferred to a sterile stomacher bag containing diluent.

The test sample should be totally covered by the diluent.
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The bag is placed into a stomacher for 3 min at a speed 5.

After stomaching the initial suspension is shaken at room temperature for approximately 10 min.

B.2.2 Single dose eye masks — Test sample 1 unit
Ulp=1

S=15¢g

V=20ml

V for bacter]a = 10 ml and V for yeasts and moulds = 10 ml

10 plates of P0 mm were used for each medium.

Number of hacteria (per 10 plates): N, =34 CFU
Number of yjeasts and moulds (per 10 plates): Ny, <1CFU
Total numbg¢r of bacteria: NS, =34 x 2 =68 CFU/Unit
Total numbgr of yeasts and mould: NS, <1x2

NS, < 2 CFU/Utiit

The number| of aerobic mesophilic microorganisms is 68 CFU/Unitor 45 CFU/g.

B.2.3 Pack of wipes — Test sample 1/5 of a unit (test sample was a large towelette and
therefore 1}/5 of the towelette was weighed and testéd)

UIP =0,2
S=6¢g
V=20ml

V for bacter]a = 10 ml and V for yeasts.anhd moulds = 10 ml

Number of Hacteria: N, <1CFU
Number of yeasts and moulds: Ny, <1 CFU
Total numbé¢r of bacteria: NS, <(1x2)x(1/0,2)

NS}, < 10 CFU/Unit

Total numbégr of yeasts and moulds NS},M: <(1x2)x(1/0,2)

NSy < 10 CFU/Unit
The number of aerobic mesophilic microorganisms is < 10 CFU/Unit or < 2 CFU/g.
B.2.4 Single dose face mask — Test sample 1/2 unit
UIP =0,5
S = 8 g (formula and support)
V=50ml
Vd =20 ml
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V/Vd = 50,20

Vd for bacteria = 10 ml and Vd for yeasts and moulds = 10 ml

Number of bacteria: N, =6 CFU

Number of yeasts and moulds: Ny, <1CFU

Total number of bacteria: NSy, (6 x 2) x (50/20) x (1/0,5) = 60 CFU / Unit
Total number of yeasts and moulds: NSy, < (1 x2) x(50/20) x (1/0,5)

NS, <10 CFU/Unit

The pumber of aerobic mesophilic microorganisms is 60 CFU/Unit or 8 CFU/g.

B.2.5 Single dose eyes mask — Test sample 2 units (1 unit is less than'1 g)

n=2
S=1}5¢g
V=20 ml

V for|bacteria = 10 ml and V for yeasts and moulds = 10 ml

Number of bacteria: N, =30 CFUY

Numbper of yeasts and moulds: Ny, < 1CFU

Total number of bacteria: NS(30 x 2) x (1/ 2) =30 CFU / unit
Total number of yeasts and moulds: NSy, < (1x2)x(1/2)

NS, < 1 CFU / Unit

The number of aerobic mesophilicmicroorganisms is 30 CFU/Unit or 40 CFU/g.

B.2.6 Single dose facemask — Test sample 1 unit
UIP 51

S=5|42¢g

V =100 ml

Vd =[20/ml

V/Vd=T100720

Vd for bacteria = 10 ml and Vd for yeasts and mould = 10 ml

Number of bacteria: N, =15CFU

Number of yeasts and moulds: Ny, <1CFU

Total number of bacteria: NS, (15 x 2) x (100/20) = 150 CFU/Unit
Total number of yeasts and moulds: NSy, < (1 x2) x(100/20)

NS, < 10 CFU/Unit

The number of aerobic mesophilic microorganisms is < 150 CFU/Unit or 28 CFU/g.

© IS0 2020 - All rights reserved
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B.3 Examples of expression of results — Plate count membrane filtration method

B.3.1 Treatment of the test sample
The test sample is transferred to a sterile stomacher bag containing diluent.

The test sample should be totally covered by the diluent. The bag is placed into stomacher for 3 min at
a speed of 5.

After stomaching the initial suspension is shaken at room temperature for 10 min.

B.3.2 Packofwipes— Testsample Tumit
UlP=1
S =5,42 g (formula and support)
V=100 ml

V for bacter]a = 50 ml and V for yeasts and moulds = 50 ml

Number of Hacteria: N, =108 CFU

Number of yeasts and moulds: Ny, <1CFU

Total numbgr of bacteria: NS}, 108 x 2 = 216 CFU/Unit
Total numbgr of yeasts and moulds: NS, <1x2

NS, < 2 CFU/Unit

The number| of aerobic mesophilic microorganismsis’216 CFU/Unit or 40 CFU/g.
B.3.3 Single dose face mask — Test sample — 1/2 unit

UIP=0,5
S =20 g (forjmula and support)
V=100 ml

V for bacter]a = 50 ml and¥/for yeasts and moulds = 50 ml

Number of Hacteria: N, <1CFU

Number of yeasts\and moulds: Nym < 1CFU

Total numberefbacteria: NSp<{x23={(1/0,55
NS}, < 4 CFU/Unit

Total number of yeasts and moulds: NSy, < (1x2)x(1/0,5)
NS, <4 CFU/Unit

The number of aerobic mesophilic microorganisms is < 4 CFU/Unit or < 0,2 CFU/g.

B.3.4 Single dose eyes mask — Test sample 2 units — Each unitislessthan1g
n=2

S=1,5 g (formula and support)
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V=50ml
Vd = 20 ml (for this example 20 ml was used as the representative aliquot)

Vd for bacteria = 10 ml and Vd for yeasts and moulds = 10 ml

V/vd =50/20

Number of bacteria: N, =30 CFU

Number of yeasts and moulds: Ny, <1CFU

Total number of bacteria: NSy, (30 x 2) x (50/20) / 2 =75 CFU / unit
Total number of yeasts and moulds: Ngym < (1 x 2) x (50/20) / 2

Ns 2,5 CFU / unit
The number of aerobic mesophilic microorganismsis 75 CFU/Unit or 100 CFU /g based on Fqrmula (B.1):
(5 CFU /unit) x (2 units) / 1,5 g=100 CFU /g (B.1)

B.3.5 Single dose face mask — Test sample 1 unit
UIP 51

S =20 g (formula and support)

V =100 ml

V for|bacteria = 50 ml and V for yeasts and moulds = 50 ml

Number of bacteria: N, <1CFU
Number of yeasts and moulds: Ny, <1CFU
Total number of bacteria: NSy <1x2

NS, <2 CFU/Unit
Total number of yeastsiand moulds: NS, <1x2
NS, < 2 CFU/Unit

The |number>06f aerobic mesophilic microorganisms is < 2 CFU/Unit or < 0,1 CFU/g based on

Formula¢(B-2):

( 0155 al Nl A BV AETETE T (1 333t /9N
Z-GTI U/ oIty T ottt/ =9

EEU-/¢ (B.2)

B.3.6 Single dose face mask — Test sample 1/2 unit

UIP=0,5

S=28¢g

V=100 ml

Vd = 50 ml - (for this example 50 ml was used as the representative aliquot)

Vd for bacteria = 25 ml and Vd for yeasts and moulds = 25 ml
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V/Vd = 100/50

Number of bacteria: N, =38 CFU

Number of yeasts and moulds: Ny, <1 CFU

Total number of bacteria: NS}, (38 x 2) x (100/50) x (1/0,5) = 304 CFU/Unit
Total number of yeasts and moulds: NSy, < (1 x2) x(100/50) x (1/0,5)

NS, < 8 CFU/Unit

The number| of aerobic mesophilic microorganisms is 304 CFU/Unit or 11 CFU/g.
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Annex C
(normative)

Suitability test method

Preparation of inoculum

C.1.]

Priof
othe
use

susp
spec

Use ]
C.1.4
Prior

Incul

To h
dilud
spec
with
C.1.3
C.1.3

C.1.3

Pand|

| Bacteria

to the test, and for each strain, inoculate the surface of soybean casein digest agg
- suitable medium. Incubate at 32,5 °C + 2,5 °C for 18 h to 24 h. To harvestithe bactg

ensions (see ISO 21149) to obtain a calibrated suspension of about- x"108 CFU/ml
frophotometer, see [SO 21148:2017, Annex C).

his suspension and its dilutions within 2 h.

) Candida albicans

pate the plate at 32,5 °C + 2,5 °C for 18 h to 24 h:

hrvest the culture, use a sterile loop, streak the surface of the culture and suspq
nt (see ISO 18416) to obtain a calibrated*suspension of about 1 x 10¢ CFU per ml
f'rophotometer, see ISO 21148:2017, Aunex C). Use this calibrated suspension and
n2h.

B Preparation of spores of Bacillus subtilis
.1 Culture media

.1.1 Tryptic soy'agar (TSA) or soybean casein digest agar (SCDA)

reatic digestef.casein 15,0 g

Papalic digestof Soybean meal 5,0 g

Sodit

im chloride 5,0 g

r (SCDA) or
rial culture,

h sterile loop, streak the surface of the culture and re-suspend inte, the diluent for bacterial

(e.g. using a

to the test, inoculate the surface of Sabouraud dexttose agar (SDA) or other suitable npedium.

nd into the
(e.g. using a
ts dilutions

Agar

150¢g

Water 1 000 ml

Distribute in suitable flasks. After sterilization the pH of the medium shall be equivalent to (7,3 £ 0,2)
when measured at room temperature.

C.1.3.1.2 Peptone glucose agar with meat and yeast extract

Glucose 1,0 g

Meat peptone 6,0 g

Casein peptone 4,0 g
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