INTERNATIONAL

ISO

STANDARD 29941

First edition
2010-12-15

Condoms — Determination
of nitrosamines migrating from na
rubber latex condoms

Préservatifs — Dosage des nitrosamines migrant des prés
en latex de caoutchouc naturel

tural

brvatifs

e Reference number
= — ISO 29941:2010(E)

© SO 2010


https://standardsiso.com/api/?name=41779e8195ea55700032e4742c56847a

ISO 29941:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0O 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — All rights reserved



https://standardsiso.com/api/?name=41779e8195ea55700032e4742c56847a

ISO 29941:2010(E)

Contents Page
Lo o o iv
1 £ oo o - SR 1
2 NOrmMative referenCes. .. ... ———————— 1
3 Terms and definition ... e Y 1
4 T T o P = S SO O 1
5 Reagents and materials ... s e s 2
6 Y o - 1 - 10 = o= Y IO 3
7 g o o= o 11 Y- R R 5
8 Calculation and evaluation of the results of the N-nitrosamine content of the solutign............... 7
9 Confirmation of the detected N-nitrosamines...........ccccvcceie i e, 8
10 L= 98 =] e T . S S SPRRRT ISR 9
Bibliography ... s s mnn s s e 10
© ISO 2010 — Al rights reserved iii


https://standardsiso.com/api/?name=41779e8195ea55700032e4742c56847a

ISO 29941:2010(E)

Foreword

(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 Electratechnical Commission (IEC) on all matters of electrotechnical standardization

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting. Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is drawn to the possibility that some of the elements of this document may-be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 29941 was prepared by Technical Committee ISO/TC 157, Non-systemi¢ contraceptives and STI barrier
prophylactics.
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INTERNATIONAL STANDARD

ISO 29941:2010(E)

Condoms — Determination of nitrosamines migrating
from natural rubber latex condoms

1

This
madd

Bcope

nternational Standard specifies a test method to determine the release of N-nitrosamines fr
from natural rubber latex.

The method can also be used for other products such as probe covers, prophylactic dams, fem

and
the ti

2 1

The

me of publication of this International Standard.

Normative references

following referenced documents are indispensable for «thie application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO 1

ISO 4

ment (including any amendments) applies.
696, Water for analytical laboratory use — Spegification and test methods

}074, Natural rubber latex condoms — Reduirements and test methods

ISO/IEC 17025, General requirements forthe competence of testing and calibration laboratories

3

Terms and definition

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

3.1

cond
medi
activi

NOTH

om
cal device_Used by consumers, which is intended to cover and be retained on the penis (¢
by, for purposes of contraception and prevention of sexually transmitted infections

If a consumer could responsibly consider a device to be a condom (due to its shape, packad

om condoms

ale condoms

ondoms made from synthetic materials, although there was no experience”of testing such products at

t. For dated
b referenced

uring sexual

ing, etc.), it is

consiglered a condom for the purpose of this International Standard.

4 Principle

WARNING — Owing to their toxicity, N-nitrosamines can be detrimental to human health. The testing
laboratories should take special care to observe the occupational health and safety standards.

N-nitrosamines are extracted into water. After having been concentrated, the water is tested for its
N-nitrosamine content by means of gas chromatography (GC) using a chemiluminescence detector. The test
is performed in an environment that is free of volatile N-nitrosamines.

The released N-nitrosamines are given in nanograms per grams (ng/g) of the sample.

© IS0

2010 — All rights reserved
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5 Reagents and materials

IMPORTANT — Owing to the fact that N-nitrosamines are decomposed by UV light, the exposure to
sunlight or fluorescent light of the standardized solutions during the preparation should be avoided.
Standardized solutions, migrate solutions and water should be protected by means of aluminium foil
and stored in the dark at temperatures below 5 °C.

Use only reagents of recognized analytical grade and only water conforming to ISO 3696, grade 3, unless
otherwise specified.

5.1 Dichloromethane, which should be checked for the absence of N-nitrosamines.

5.2 Diator ze of

3000 nm to

haceous earth, from liquid-liquid extraction, with a specific surface area of 1 m2/g, a pore-$
B 500 nm and a particle size of 150 ym to 650 um.
Heat for 1 h at 200 °C and wash with dichloromethane (5.1) after cooling.

Another separating agent can be used providing it has been validated against diatomaceous earth.

5.3 n-Hexane.

5.4 Sodium hydroxide solution in water, ¢(NaOH) = 1 mol/l.
5.5 Nitrogen, with a volume fraction of at least 99,996 %.

5.6 Boiling chips.

5.7 Sinterpd glass frit for columns (6.3 and 6.4).

5.8 Acetope.

5.9 N-nitrpsamine standardized solutions.

Prepare starf
(5.3)inthec

The following
not compreh

N-nitros

N-nitros

N-nitros

dardized solutions with known quantities of the N-nitrosamines to be determined in n-he
bncentration range of 100 ng/l.t0.300 ngl/l.

) N-nitrosamines are of importance for condoms from elastomer or rubber. The list is, how
Bnsive:

bdimethylamine (NDMA);
bdiethylaming~(NDEA);

bdibutylamine (NDBA).

Xane

ever,

If there are i

hdieations of the presence of other N-nitrosamines relevant for toxicology or if the nature

bf the

used vulcanization accelerators supports this indication these other N-nitrosamines should also be tested,
examples could be:

N-nitrosodibenzylamine (NDBzA);

N-nitrosodiisononylamine (NDiNA), i.e. N-nitroso-3,3,5-trimethylhexylamine.

5.10 Solution of the internal standard of 200 ng/ml N-nitrosodiisopropylamin (NDiPA) in acetone (5.8).

The solution

shall be free of other N-nitrosamines.

© 1SO 2010 — All rights reserved
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5.11 Water-free sodium sulfate, granulated, or a suitable phase separation filter for the Whatman apparatus.
Pre-wash 30 g of sodium sulfate with 25 ml of dichloromethane (5.1).
5.12 Ammonia solution in water, ¢(NH3) = 0,1 mol/l.

5.13 Sea sand, washed with acid and calcined.

6 Apparatus

() 4 4 (I e ! 4} ol :
USU 1dDUTAlUTy appdidius diild, it pdarticuidar, tic TONUwWITTY.

6.1 | Glass vessels washed with acidic cleansing agents, shall be treated with ammaofia sojution (5.12),
rinsed with water and dried before being used.

6.2 | Drying cabinet, adjustable to (40 + 2) °C.

6.3 | Glass column, with outlet and plug made from polytetrafluorethylene( (RTFE). Length of the column:
(300 f 10) mm, inner diameter: (26 + 1) mm.

6.4 | Glass column, with outlet and plug made from polytetrafluorethylene (PTFE). Length of the column:
(300 i 10) mm, inner diameter: (15 + 1) mm.

6.5 | Kuderna-Danish vaporizer, modified with a graduated cellecting vessel and an air cooler.

An alternative apparatus may be used provided that its petformance has been validated against the Kuderna-
Danigh vaporizer.

6.6 | Water bath, temperatures adjustable from 40.°C to 60 °C.

6.7 | Vials, closable with vial mouth rings and ‘N-nitrosamine free or PTFE coated septa.

6.8 | Pliers, for closing the vials (6.7).

6.9 | Fibreglass plug, washed with dichloromethane (5.1).

6.10 | 200 ml separating funnel.

6.11 | 100 ml separating funnel.

6.12 | Chemiluminescence detector, of sufficient sensitivity [Thermal Energy Analyzer, TEA1)].
Another analysis detector may be used providing it has been validated against the TEA.

6.13 | Chromatography system.

The decision regarding the selection of the chromatography system may be made by the tester. The test
laboratory shall, however, provide evidence that the conditions were optimized in such a way as to achieve a
sufficient separation of peaks, with the following points being observed:

— The system shall separate the N-nitrosamines (5.9) mentioned in this International Standard such that
their peak areas can be compared with the peak area of the internal standard solution (5.10).

— The system separates N-nitrodimethylamine and N-nitrodiethylamine from the mentioned N-nitrosamines.

1) Thermal Energy Analyzer is an example of a suitable product available commercially. This information is given for the
convenience of the users of this International Standard and does not constitute an endorsement by ISO of this product.

© 1SO 2010 — All rights reserved 3
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It is possible that two separating columns are necessary to separate all the N-nitrosamines and to achieve a
sufficient sensitivity for NDBZzA, if it is part of the test.

The following conditions have been found to be suitable for the determination of volatile N-nitrosamines when
using gas chromatography.

EXAMPLE 1 Packed columns
Injector temperature: 200 °C

Oven temperature: 200 °C

Columns: 2,5 m to 3,0 m glass, outer diameter 1/8", packed with:

— 15 % Carnpowax 20 M, TPA on Chromosorb WHP 100/120 meshz); or
— 10 % Carpowax 20 M, 2 % KOH on Chromosorb WHP 100/120 mesh;
or
4,0 m to 5,0 m glass, outer diameter 1/8", packed with:

— 15 % SP|1220, 1 % H3PO4 on Chromosorb WAW 100/120 mesh.
Temperature ¢f the pyrolysis oven: 480 °C

Carrier gas: Afgon, helium, or nitrogen with a flow rate of (20 £ 1) ml/min
Coupling: Directly between gas chromatography column and pyrolysis‘oven or by applying a coupling heated to 250 {C.
As regards thg determination of alkylphenyl-N-nitrosamines, the following conditions have been found to be suitable:
Injector tempefature: 150 °C.

Oven temperature: between 120 °C and 130 °C.

Columns: 2 miglass, outer diameter 1/4", innérdiameter 2,0 mm, packed with:

— 10 % OV;101 on Chromosorb WHP'80/100 mesh; or

— 3 % OV-225 on Chromosorb“YWHP 80/100 mesh.

Temperature ¢f the pyrolysis,oven: 480 °C

Temperature ¢f the coupling: 250 °C.

EXAMPLE 2 Capillary columns

Either
Injector temperature: 200 °C
Oven temperature: 60 °C, 230 °C (10 °C/min)

Column: 25,0 m quartz capillary 0,53 mm FFAP 1 ym

2) Carbowax and Chromosorb are examples of suitable products available commercially. This information is given for the
convenience of the users of this International Standard and does not constitute an endorsement by ISO of these products.

4 © 1SO 2010 — All rights reserved
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erature of the pyrolysis oven: 480 °C

erature of the coupling: 250 °C

Injector temperature: 50 °C, 1 min 200 °C (75 °C/min)

Oven

temperature 40 °C, 7 min 60 °C (1 °C/min), 230 °C (14 °C/min)

Column: 30,0 m quartz capillary, 0,53 mm, SE-54-film of 2 ym

Temp|

Temp|

7 1

71

711
stand

Dete

The &
in thg

Cut ¢

Weig
Add 1
so th
(+ 30

Adap
exce

71.2
mate

1 min.

7.2

7.21

erature of the pyrolysis oven: 480 °C

erature of the coupling: 250 °C.

Procedure

Migration of the condom material

For this test, use only condoms that have been tested according to ISO 4074 and co
ard. Use the average results of the tests for length and widthfor)the calculations (see Claus

mine the masses of three condoms.

test.

ach condom in half.

h (5 £ 1) g of the prepared condoms to.the nearest 0,05 g and transfer them to a 50 ml Erle
10,0 ml of water by means of a pipette/ Close the flask by means of a glass stopper, shakg
at the solution covers the prepared condoms. Store the flask in the drying cabinet (6.2
s) at (40 + 2) °C.

bds 5 g. The quantity of-added internal standard solution (5.10), however, is always 1,0 ml.

Decant the solution from the flask to a 50 ml measuring cylinder with glass stopper, wask
rial with 4,0 ml<«of,water, add it to the test solution, fill with water up to the mark and mix

Isolation’of the N-nitrosamines in the solution

General

hform to that
b 8).

verage mass of these three reference condoms is the'basis for the quantity of intact condonps to be used

nmeyer flask.
it cautiously
) for 10 min

t the reagent quantities and the apparatus sizes proportionally if the mass of the condom material

the condom
t for at least

Add 1,0 ml of the internal standard solution (5.10) and 1,0 ml of sodium hydroxide solution (5.4) to the solution
in the measuring cylinder (7.1.2) by means of a pipette.

The test solution can be processed according to procedure A or B.

7.2.2

Procedure A

7.2.21 Fill, with (25,0 £ 0,1) g of diatomaceous earth or another suitable separating agent (5
column [inner diameter of 26 mm; the bottom of which is closed by means of a fiberglass plug (6.9)]. Cover
the top of the column with the sintered glass frit (5.7) or with a sand layer of 1 cm (5.13).

When filling the column, tap the outside gently to ensure an even distribution.

© IS0

2010 — All rights reserved
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7.2.2.2

slowly transfer it to the prepared column with diatomaceous earth or equivalent material (7.2.2.1).

Close the measuring cylinder with the solution (7.2.1) and shake it until it is homogeneous. Then,

The test solution shall be distributed as stationary phase onto the porous matrix within a period of 10 min to
15 min. In the lower part of the column, there remains a dry zone of a width of between 50 mm and 70 mm.

7.2.2.3

Pour 60 ml to 80 ml of dichloromethane onto the column, collect 40 ml of eluate in the Kuderna-

Danish collecting vessel or an equivalent vessel (6.5) within a period of 15 min to 25 min, with the dropping

speed being

NOTE
be well obsen

regulated by means of the PTFE plug.

During the elution with dichloromethane, the dry zone will be decreased to 15 mm to 30 mm. This process can

d the

diatomaceous
otherwise, the

ed because of the different Hngnc of the diatomaceous-carth zone that is wet from the test solution-a

earth zone that is wet from dichloromethane. It is important not to reach the capacity limit of this dry
test solution might contain water.

7.2.3 Procedure B

7.2.31
pour the solu

7.2.3.2
separation a
pre-washed
vessel or an

7.23.3
7.234

dichlorometh
equivalent aj

7.3 Conce

7.3.1 Add
collecting ve

Put the air c
6ml. To av

Close the measuring cylinder with the solution (7.2.1), shake it until it is homogeneous; 9
tion into the separating funnel (6.10).

Add at least 20 ml of dichloromethane and shake it well for at least 1 min. After the g
hd possible centrifuging to destroy any existing emulsion, transfer‘the lower phase over 3
sodium sulfate or another suitable phase separating filter (5.14)\fe the Kuderna-Danish collg
equivalent apparatus (6.5).

Repeat the procedure described under 7.2.3.2 twice.

Wash the sodium sulfate (or the suitable phase separation filter) (5.11) with 251

ane (5.1) and transfer the washing solution alsosto the Kuderna-Danish collecting vessel
paratus (6.5).

ntration of the N-nitrosamines in'‘the solution

2 ml of n-hexane (5.3) and two orthree boiling chips (5.6) to the extract in the Kuderna-D
bsel (or in the equivalent apparatus) (6.5), which was made according to procedure A or B.

boler onto the apparatus{ Concentrate the solution in the water bath (6.6) to a volume of 4

approximatel
concentratio

y 2 °C/min to (60 £.2)7C. After the solution has cooled down, rinse the walls of the vaporize
system with (2. £0;1) ml of dichloromethane (5.1).

Work shall bg¢ performed;inia fume hood due to the flammability of the hexane.

7.3.2

Rempove théair cooler from the Kuderna-Danish collecting vessel (or the equivalent apparatus|

concentrate {he.solution to (1 £ 0,1) ml by cautiously streaming nitrogen (5.5) over it. Allow the solution tg

down to roo

Zzone,;

lowly

hase
g of
cting

nl of
r the

anish

ml to

bid losses of testing(substance, slowly warm the water bath from (40 +2)°C at a rgte of

r and

and
cool

temperature and transfer it to a vial that is closed with septum and vial mouth ring (6.7).

The nitrogen flow shall be adjusted in such a way as to create a depression of 4 mm to 5 mm on the surface
of the concentrated eluate, as otherwise the liquid might spill over or the extract might get too cold.

Owing to the volatility of the N-nitrosamines, the volume shall not fall below the minimum volumes mentioned
in 7.3.1 and 7.3.2. If the period of time between the concentration of the solution and the measuring of the
N-nitrosamines exceeds 1 h, store the solution in the dark at a temperature below 5 °C.

7.4 Blank preparation

Run the blank preparation by carrying out all the processes described below, but without condom material and
during the migration step (7.1.2).

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=41779e8195ea55700032e4742c56847a

ISO 29941:2010(E)

7.5 Gas chromatographic test

Inject between 1 ul and 10yl each of the extract under optimized conditions (6.13) into the gas
chromatograph/chemiluminescence detector system. Test the same volume of the standardized solutions
(5.9) and the solution of the internal standard (5.10).

To achieve reliable results, it is recommended that the sample preparation and the measurement be carried
out on the same day. If this is not possible, store the extracts and the standardized solutions in the dark at a
temperature below 5 °C.

8 talculatlon and evaluation ot the results or the N-nitrosamine content.o
olution
8.1 Calculate the mass fractions for each of the N-nitrosamines found according to Equations
_FAna
=—1A
A NpiPA
wherg
w is the mass fraction of one N-nitrosamine migrated from.the sample into the water, i
per gram (ng/g), corrected with regard to the recovery.rate of the added internal standa
F is the factor to be calculated according to Equation (2);
ANA is the peak area of the detected N-nitrosamine migrated from the sample into the water
AﬁDi ba IS the peak area of the internal standard NDiPA, recovered in the solution.

wher

A\

/
- _ VP ANDIPA  VNASTD

ligasTD IS the peak area of the identified N-nitrosamine in the standardized solution;

m  ANASTD V{\lDiPA

is the volume/of the added NDIPA solution of the internal standard, in millilitres (

is the~concentration of identified N-nitrosamine in the standardized solution, in n3
millilitre (ng/ml);

is the mass of the sample of condom material, in grams (g);

the

(1) and (2).

(1)

N nanograms
rd NDiPA;

(2)

1);

nograms per

A{\IDiPA is the peak area of the directly injected NDiPA solution of the internal standard so

VnasTD IS the injected volume of the N-nitrosamine standard,;

V{\IDiPA is the injected volume of the NDiPA standardized solution (5.10), in microlitres (pl

© 1SO 2010 — All rights reserved
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8.2 If desired, calculate the mass per area for each of the N-nitrosamines found according to Equation (3).
Mavg
= . 3

PA=W (3)
where

pp is the mass per area, in nanograms per square decimetre (ng/dm?2);

w is the mass fraction of one N-nitrosamine migrated from the sample into the water, in nanograms

per gram (ng/g), corrected with regard to the recovery rate of the added internal standard NDiPA,;

/ isthe length of condom, in decimetres (dm);

b is[the width of condom, in decimetres (dm);

Mavg is|the averaged mass of one condom, in grams (g).
8.3 Calclilate the total N-nitrosamine content by adding the results of Equation (1) for each df the
individually detected N-nitrosamines. If, as for one certain N-nitrosamine, there is"no measurable detector
signal, i.e. a[peak with its height not at least three times the noise level, this substance shall be recorded as

“ND” (not defected), and its value will be considered as “Zero”.

9 Confir
91 Thed
following pro
a) by irradi
light (3 1
vessel 4
remarka
from thd
determirn
b) by apply]
c) by massg
9.2

presence of
N-nitrosamin

If it tupns out by one’of the above-mentioned procedures that some peaks cannot be put down f{
N-nitrosamings, the total content of N-nitrosamines needs to be re-calculated exclusively with the

mation of the detected N-nitrosamines

btermined N-nitrosamines and their quantities need to be confirmed according to one ¢
cedures:

ating one aliquot of the remaining test solution in a clear, UV permeable glass vessel wif
, wave length: 366 nm). Treat a standard’solution (5.9) produced in the same way in a sg
nalogously. Owing to the decomposition, the CG analysis might show either no peaks of
bly diminished peaks for N-nitrosamines. The original signals were wrongly positive if the si
samples are not remarkably diminished after the irradiation. In this case, a further test fq
ation of N-nitrosamines is nofinecessary;

ing at least one other celumn with a stationary phase of different polarity;

spectroscopy testing:

e signals:

f the

h UV
cond
only
gnals
r the

o the
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