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Foreword

[SO (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 electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

Weakening of natural rubber latex is known to occur after contact with certain lubricants, particularly
petroleum-based products with relatively low molecular weights.

Similarly, lubricants can affect condoms made from other materials.

This specification was developed to assist in developing methods for lubricant manufacturers to determine
whether or not a particular personal lubricant or topical medicine has a significant effect on the tensile
and airburst properties of condoms made from synthetic materials. It is also applicable to topical medicines
and other chemicals that might come in contact with vulval, vaginal, oral or rectal tissues, and hence with
condoms:

Strictly, the tests described in this document only show the compatibility of a specific lubticant with a
specific fondom relating to a suitable baseline product (lubricant/control). However, dépendinig on the
purpose fof those tests, one can generalize the results to similar condoms or lubricants.

This tesfmethod does not determine the safety of either the test substance or the condom.

This test method is intended to determine if the tensile or airburst properties of the condom have been
significaptly affected by the test substance. It is generally assumed that materials that adversely 3ffect the
physical properties of the condoms to a material extent will cause additiondHailure in use, although that has
not been|determined clinically.

Some substances used as additional condom lubricants contain volatile fractions which may affec{ condom
strength| when they are first applied, but then evaporate rapidly_I'He condom’s strength may (or may not)
change dgain as a result. Depending on the duration of this effect, it may affect the condom's performance
in use. Typical candidate substances that can transiently weaken a condom (depending on the| condom
material) include Cyclomethicone D5, lighter volatile fractions and phenyl trimethicone. Conversely, heavier
volatile dilicone fractions can be protective until they eyaporate.

Condom$ made from synthetic polyisoprene behave similarly to natural latex condoms, and may be tested
accordinjg to ISO 19671.

© IS0 2024 - All rights reserved
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Technical Specification

ISO/TS 23148:2024(en)

Compatibility of lubricants with synthetic male condoms

1 Scope

This document provides guidance on assessing the effect or compatibility of an additional or personal
lubricant with synthetic male condoms (excluding synthetic polyisoprene condoms). It also applies to topical
medicings and any other substances that come into contact with such condoms. It describes the meajurement

of chang

bs in physical properties of the condoms after exposure to the test substance (i.e. lubricd

medicing, etc.) and specifies the pass/fail criteria for such changes.

This dodument is intended to be used for evaluating the compatibility of chosen additional lubr
topical njedicines with chosen synthetic condoms. Each lubricant type is evaluated specifically aga

condom

material for which compatibility is claimed.

This doqument is not applicable to the assessment of the compatibility of lubricants applied to a
at the tithe of manufacture. It is not directly applicable to female condoms;although similar pring

apply.

2 Normative references

The follo

wing documents are referred to in the text in such a way that some or all of their content co

requiremients of this document. For dated references, only the edition cited applies. For undated re

the lates

I edition of the referenced document (including ahy amendments) applies.

[SO 4074, Natural rubber latex male condoms — Requirements and test methods

[SO 19671, Additional lubricants for male natural cuubber latex condoms — Effect on condom strength

ISO 23409, Male condoms — Requirements and test methods for condoms made from synthetic materi

3 Ter

ms and definitions

For the purposes of this document, the terms and definitions given in ISO 4074, ISO 23409 and the f

apply.

[SO and JEC maintain teriminology databases for use in standardization at the following addresses:

— ISO

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

— IEC Electropedia: available at https://www.electropedia.org/

31

t, topical

cants or
inst each

condom
iples can

nstitutes
ferences,

hls

ollowing

benchmarksubstance
readily available substance causing little change in the condom’s physical properties against which the test
substance’s effect on the condom may be compared,

3.2

negative control
test substance (3.6) which is known to cause no change in the physical properties of the condom being
evaluated

3.3

personal lubricant
additional lubricant intended for application by the user at the time of condom use

© IS0 2024 - All rights reserved
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3.4

positive control

test substance (3.6) which is known to cause deterioration in the physical properties of the condom being
evaluated

3.5
synthetic material
any base material other than 100 % natural rubber latex that is used to make condoms

3.6
test substance

personal lubricant (3.3), topical medicine (3.7) or other material which is being tested for compatibility with
condomg

3.7
topical thedicine
medicing intended to be used on the skin of the genital area, vulvally, vaginally, orally orséctally, and which
might cone into contact with a condom in use

4 Principle

This testf method measures the change in tensile properties and inflation\properties of synthetic gondoms,
after 60 min of contact with a lubricant or other test substance to which\this document refers. Thijis period
of exposfire has been chosen as being longer than the expected length of use of male condoms. F¢r female
condomgq (not specifically covered by this specification), which~ean be inserted well before arly sexual
activity, pn exposure time of 3 h should be considered.

For tensile testing, rings cut from condoms are exposed to the test substance, heated to body temperature,
cleaned ¢f excess test substance, and tested for force at break and percent elongation at break in acfordance
with An¥ex A. Those properties are compared to control rings that are subjected to the same prpcedures
using a nlegative control or benchmark substance instead of the test substance.

For inflation testing, the parts of the condoms which are subject to inflation in the inflation test arelexposed
to the te$t substance and are then heated to bedy temperature. The condoms are then subjected tofinflation
testing ds prescribed in ISO 23409. The-résults are compared to control condoms that are expgsed to a
negative[control or benchmark substance-in the same way instead of the test substance.

In ISO 19671, the approach taken-is‘to check the compatibility of a particular lubricant with male latex
condomgq in general. In that case,” 3 different products are required, and their design propefties are
constrained to be representative-of typical, widely manufactured condoms. They are thus neither excessively
thick or thin, and have no téxture. A range for their tensile strength is also specified.

In the cqgse of synthetic ¢ondoms, the range of different products available is much narrower than that of
natural lptex condoms, On the other hand, unlike male latex condoms, several different base matetials may
be used.|In many(cases, therefore, there will only be one or two products from each base materigl on any
particulgr market. In some cases, although two products are made from the same class of matefials (e.g.
polyurethane)ithere can be different subclasses, and/or different methods of processing that resulf in quite
different] physical properties and susceptibilities. It will often not be possible, then, to draw comclusions
about the applicability of a particular test substance to a class of condom base materials.

Unless uniformity of material properties across condom products is established beforehand by means of
documented information, it is recommended that the test procedure outlined below be applied for a specific
test substance and every relevant specific synthetic condom product.

If a group of condom products from the same base material is shown to behave identically, then it is
acceptable to assess the compatibility of that group with a particular lubricant. In that case, the criteria for
determining the range of condoms for which the results apply should be documented and included with the
results of the tests.

The test apparatus and methods outlined in this document shall be identical to those required in ISO 19671.

© IS0 2024 - All rights reserved
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The essential principle of the test is to compare the tensile and/or inflation properties of the condoms when
treated with the test substance with those properties when the condoms are treated with the negative or
benchmark control. In ISO 19671, the negative control stipulated is distilled water, and it is assumed that it
has no effect on the physical properties of the condoms. In fact, hydration of the rubber film may well have a
small effect on physical properties.

In many cases, distilled water is a suitable negative control for synthetic condoms, but there can be instances
of condoms made from synthetic materials which are adversely affected by water. One example is condoms
made from water-borne polyurethane dispersions.

Where distilled water does not constitute a negative control, the manufacturer of the condoms is encouraged
to include this information in the product data sheet, and to recommend a suitable negative control or
benchmgrkcomntrot substance.

For the purposes of this document, a benchmark control substance is one that may have(a'deleterious
effect on| the physical properties of the condom, but the effect is small enough to leave the lcondgm fit for
purpose [in use. Condoms that conform to ISO 23409 shall have been subjected to a clini¢altrial, arjd shown
satisfactpry slippage and breakage in use, even though there may have been someweakening by contact
with body secretions.

The hunfan body is more than two thirds water by weight. Bodily fluids contain water, and the pondoms
themselyes need to be relatively unaffected by the fluids they are likely to-encounter in human use. Many
bodily flyiids are slightly saline. Normal (physiological) saline is a 0,9 % solutien of sodium chloride in distilled
water. Itfis isotonic with blood and other body fluids. Sodium ions are the'main electrolytes in extiacellular
fluid, intpgral to the distribution of fluids and other electrolytes. Chloride ions act as a buffering ag¢nt in the
lungs anf tissues. Normal saline is widely used intravenously and,topically (e.g. for cleaning wounds, nasal
and oculpr irrigation).

Therefone, a benchmark control substance of Normal Saline should be considered, unless a| suitable
alternative has been recommended by the manufacturerdf'the synthetic condom.

Polydim¢thylsiloxane (viscosity 100 to 300 x 10-6 m?2/s) is widely used for lubricating both natural rubber
latex andl synthetic condoms. It is known to have‘a small reversible effect on the physical properties of
natural ifubber. It may also be a suitable negative-or benchmark control.

It is the [responsibility of the laboratory,.doing the test to ensure that the negative or benchmark control
used dogs not have an excessively deleterious effects on the condom. This may be done through thorough
investigdtion of the published properties and compatibilities of the condom material, and/or|physical
comparison testing of condoms which have been wet with the proposed negative or benchmark control and
those th4t have not.

5 Apparatus

5.3 Sppecimen containers for tensile testing, capable of holding one tensile sample and sealing volatile
compongnts of thetest substance, so they cannot escape into the atmosphere. The excess head spdce in the
containef should be kept to a minimum.

NOTE A sglass jar is a suitable container.

5.4 Tensile tester and roller grips, capable of testing ring specimens according to Annex A.

5.5 Ring-cutting die, mechanical press, and replaceable cutting surface, for cutting ring specimens from
condoms, conforming to Annex A.

5.6 Mounts, suitable for holding ring samples while they are being coated with test substance. These
mounts may be two cylindrical rollers about 15 mm in diameter, placed with their axes about 50 mm apart,
over which the samples are stretched. Refer to Annex A.

© IS0 2024 - All rights reserved
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5.7 Soft paintbrush, suitable for spreading the test substance on the condoms. A width of approximately
10 mm and thickness 5 mm to 10 mm, is recommended.

5.8 Cylindrical mounts, suitable for coating and storing condom samples for inflation testing. These can
be glass test tubes 32 mm to 38 mm in diameter, or plastic rods with approximately hemispherical ends,
mounted in such a way that the condoms can easily be unrolled onto them.

NOTE The tubes are intended to produce a smooth condom surface for applying the test substance, and also to
allow easy removal of the condom after coating. The dimensions are not critical.

5.9 Inflation tester, suitable for testing condoms in accordance with ISO 23409:2011, Annex H.

5.10 Syringes or pipettes, for dosing 1,5 ml and 0,2 ml of the substance under test.

5.11 Small beaker or cylindrical container, about 30 mm in diameter, for storing the, tést substpnce and
for moistening paintbrushes.

6 Materials

6.1 Tept condoms, conforming to [SO 23409, to which the test substancé-is applied. The condons should
be smooth and parallel-sided.

6.2 Negative control substance or benchmark substance, agdiscussed in Clause 4.

6.3 Solvents, including water, isopropanol (IPA), and” mild detergent, for cleaning laboratory
equipment and supplies after each test substance group has-been tested.

6.4 Cofnstarch, or similar inert powder, to assist in dimensional measurements and tensile testing
(optional).

6.5 Loxv-lint laboratory-grade paper towels, for removing test substance from test samples after oven
conditioning.

7 Samples and tests

ple overview

here documented information is available to indicate that two or more condom products from
differenfmanufacturers are made with essentially identical specifications, raw materials and manufacturing
s, then_one product may be used as representative of all such products. In that case, the t¢st result

3 arang 3 nitical raw
materials and manufacturing processes, then the most vulnerable of the products may be identified through
a risk analysis, and that product may be used to represent all the products in the range for the purpose of
compatibility.

1 - alnele - noe O nrne ONAOM NIrod A ne = A (1€

If the condom products cannot be grouped in this way, then the compatibility testing shall be done for each
condom-test substance combination.

7.1.2 Each variant of condom should be supplied lubricated, from a single finished lot.

7.1.3 All condoms should meet the requirements of ISO 23409.

© IS0 2024 - All rights reserved
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7.1.4 The datareferred to in ISO 23409:2011, 17.1 should be obtained.

7.1.5 Itis acceptable to purchase condoms from retail outlets or wholesalers.

7.2 Condom sample groups

7.2.1 Each of the variants of condoms should be randomised then divided into two groups and tested for
physical properties in the following order.

a) Negative or benchmark control group: Condoms are tested according to 8.3 and 8.4, but the tensile
samples/condoms are to be lubricated with the negative control or benchmark substance instead of the

test pubstance. All other handling and testing of the control tensile samples/condoms should.b

the {

control group.

b) Test
whig

ame as for the test substance group. Ensure that there is no contact with the test substan

h condom compatibility is unknown.

e exactly

ce in the

substance group: Condoms are tested in accordance with Clauses 8 and 9 with a substance for

7.3 S:Inple size
The recdmmended sample size for tensile testing and for inflation testing“is not less than 30 condoms per

group.

7.4 Qu

7.4.1 Inflation testing

a) Lub

b) Topi
to ad
quar]
effed

7.4.2

a) Luby

b) Topi
Whe

ina
dele

8 Procedure

antity of test substance

icants: Each condom shall be exposed to (1,5 £ 0,15) ml of lubricant.

hieve even spreading over the sample, the medicine may be dissolved or dispersed in a 1
itity (not exceeding 10 ml) of distilled ‘water (or suitable solvent that does not have a de
t on the condom properties) at a teiperature of up to 45 °C prior to application.

[ensile testing
icants: Each ring sample-shall be exposed to (0,2 + 0,02) ml of lubricant.

ral medicines: Each-ring sample shall be exposed to (12 £ 1) % of one normal dose of the 1
re necessary to achieve even spreading over the sample, the medicine may be dissolved or d
minimum quaiitity (not exceeding 2 ml) of distilled water (or suitable solvent that does n
ferious effecton the condom properties) at a temperature of up to 45 °C prior to applicatio

ral medicines: Each condom shall be exposed’to one normal dose of the medicine. Where nlecessary

hinimum
leterious

nedicine.
ispersed
bt have a
.

81 G

Teral

The negative or benchmark control test is performed first, and is followed immediately by the test on the test
substance. Additional substances may be tested thereafter, provided all equipment is thoroughly cleaned of
the previous test substance beforehand.

NOTE

Some regulatory bodies might require positive control results to be submitted along with the results for
the test substances.

© IS0 2024 - All rights reserved
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8.2 Negative or benchmark control testing

For both inflation and tensile testing, a control test shall be conducted immediately before using the test
substance. For this control testing, the negative control or benchmark substance shall be used in the same
quantity as required for the test substance.

Condoms are tested according to 8.3 and 8.4, but the tensile samples/condoms are to be lubricated with the
negative control or benchmark substance instead of the test substance. All other handling of the control
tensile samples/condoms shall be exactly the same as for the test substance group. There is no contact with
the test substance in the control group.

A suitable negative control or benchmark control substance shall be identified by the testing laboratory,
preferab i consuttatiomwithrthemmamufacturer of thecondomsOtherwisethe taborator Y strattcgnduct its
own invg¢stigations, through literature searches or through laboratory testing, to find a suitable\sybstance.
The choife of substance is discussed in Clause 4.

8.3 Inflation testing

For each|of the product groups, mount not less than 30 samples on suitable cylindrical mounts. Th¢ mounts
should be marked with a line indicating 150 mm from the hemispherical top. ¥ the mounts are not so
marked, or the mark is not clearly visible through the condom, make a markon the condom itself|150 mm
from the|top of the mount. Use a spirit-based marker.

If the tedqt substance is too thick to spread easily on the condom, it mdy be heated to a maximum| of 45 °C
before application. Where necessary to achieve even spreading over‘the sample, topical medicinep may be
dissolved or dispersed in up to 10 ml of distilled water (or suitalle'solvent that does not have a deleterious
effect on|the condom properties) at a temperature of up to 45 °Cprior to application.

Wet the paintbrush with the test substance using the storage container, and drain it by brushing it against
the lip of{the container. Apply the required quantity of test'substance or control substance using a syringe or
pipette, yhile spreading it with the brush on the outer'surface of the condom at the same time, betveen the
closed emd and the 150 mm mark. Immediately aftér-application of the test substance, remove thg condom
from thd mount by sliding the bead slowly upwards (this will wrinkle the condom), then placelit in the
specimen container. Seal the container immediately.

Syringes|are more convenient to use whére'possible, but the seals may be affected by some test substances.
Pipettesjor burettes may be used instead of syringes.

When a [sub-group of condoms Has been coated, place them immediately in an oven or envir¢gnmental
chamberfat a temperature of (40:+'2) °C. Leave the samples in the oven for (60 * 5) min, then remove them.

Open ong of the specimen-Containers and immediately wipe the condom contained in it with a clepn paper
towel. Wlithout delay, place’the condom on the inflation tester and perform an inflation test on thaf sample.
Repeat for all other condoms in the sub-group.

Cornstaich or sifmilar inert powder may be used to assist in handling the condoms for testing after oven
conditiofing

Repeat théprocess until all condoms have been tested.

Record the number of samples, the type of test substance or control substance applied, and the burst volume
and pressure as required in ISO 23409.

8.4 Tensile testing

Cut and measure a tensile ring sample from each of 30 condoms in accordance with Annex A. Place each
sample on a suitable mount, so that the entire circumference of one side of the sample can be coated with the
substance being tested. Wet the paintbrush with the test substance using the storage container and drain
it by brushing it against the lip of the container. Apply the required quantity of test substance or control
substance to the outside of the ring sample using a syringe or pipette, while at the same time spreading it
with the brush.

© IS0 2024 - All rights reserved
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Syringes are more convenient to use where possible, but the seals may be affected by some test substances.
Pipettes or burettes may be used instead of syringes.

If the test substance is too thick to spread easily on the sample, it may be heated to a maximum of 45 °C before
application. Where necessary to achieve even spreading over the sample, topical medicines medicine may be
dissolved or dispersed in up to 2 ml of distilled water (or suitable solvent that does not have a deleterious
effect on the condom properties) at a temperature of 45 °C prior to application.

Immediately after application of the test substance, remove the sample from the holder, and place it in a
specimen container. Seal the container.

When a sub-group condom ring samples has been coated, place them immediately in an oven or
environrpeptal-chamber-atatemperatures 2Cteave mplesinthe-even 6 min, then
remove them.

Cornstar|ch or similar inert powder may be used to assist in handling the samples for teStiig after oven
conditioning.

Open on¢ of the specimen containers and immediately wipe the sample contained in,ibwith a piec¢ of clean
paper toyel to remove excess test substance. Place the sample on the tensile testeriimmediately aft¢r wiping
and perfprm a tensile test on that sample. Repeat for all other condoms in the sub-group.

Tensile tgsting is conducted in accordance with Annex A.

Record the number of samples, the type of test substance or control substance applied, and thq force at
break anld elongation for each sample.

9 Posijtive control testing

Positive fontrol testing can be useful in the following circumstances:
a) method verification;

b) techhician training.

Ideally, 9 positive control substance should be:

1) knoyn to cause a drop of at least20.% in at least one of the physical properties being measured;
2) ofatype that could reasonably.be applied to the condom by a user;
3) safelto handle in the labotatory:.

For som¢ base materials;-it may be impossible to find a suitable positive control substance. In these cases,
some of the functions)of/positive control testing may be achieved by doing similar tests on latex ¢ondoms,
using negative and pesitive control substances suitable for them.

10 Pasp/Fail criteria

The procedure 15 based on comparing the properties of the condoms treated with the test substance with
those of control condoms that have been through the same treatment process using the negative control
or benchmark substance in place of the test substance. The ratio of the mean properties of the treated
condoms divided by the mean properties of the control condoms expressed as a percentage are used for
this comparison. It is assumed that if the whole of the 95 % confidence interval for the percentage ratio falls
within the range 80 % to 120 %, the condom and test substance have adequate compatibility.

The following steps should be followed to determine the compatibility of a particular lubricant with a
particular synthetic condom brand, or, where possible, a particular synthetic condom material.

a) Determine the mean and standard deviation for each combination of condom type and test substance
including the negative control results.

© IS0 2024 - All rights reserved
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b) For each property, calculate the ratio of the mean values for the condoms treated with each test
substance divided by the mean values for the negative control results and multiply the answer by 100 to
determine the percentage ratios. Do this calculation for each test substance/condom combination.

c) Foreach property, calculate the 95 % two-sided confidence interval for the percentage ratios determined

in st

ep b). The procedures for doing this calculation are given in Annex B.

d) Assess the statistical and practical implications of the percentage ratios determined in steps c) and d)

usin

g the following criteria:

1) If the whole of the 95 % confidence interval for the percentage ratio falls within the range 80 % to

2)

3)

Figulre 1 shows examples of various outcomes aiid conclusions.

If th

repefat the testing using larger sample sizes to improve the level of discrimination of the test

sam

A substd
properti

NOTE 3
force a br]

120 %, it can be assumed that the condom and test substance have adequate compatibility.

here has been no statistically significant change in properties at the 95 % confidence level.

fthe whole of the 95 % confidence interval for the percentage ratio lies below 80 %,0t aboy
t can be assumed that the condom and test substance do not have adequate compatibility.

NOTE 2 It is unlikely that the lower 95 % confidence limits for force at breakand burst pre
bxceed 120 %, but if they do, it does not necessarily indicate that the effectivéness of the condo
fompromised. If the lower 95 % confidence limits for elongation at break and \burst volume are gr¢
120 %, however, this might be indicative of a deterioration in the effectiveness of the condom.

fthe 95 % confidence interval for the percentage ratio includes-80 % or 120 % then the rg
nconclusive. It might be possible to reduce the size of the 95 % confidence intervals by 1
the tests using larger sample sizes and so reach a conclusioh based on a) or b). If the me3
for the percentage ratios are less than 80 % or greatersthan 120 % then it likely that repes
1sing larger sample sizes will confirm that the condemyand test substance are not compati
mean values for the percentage ratios are within the range 80 % to 120 % then repeat tes
arger sample sizes might show that the condom+and test substance do have adequate comy

e percentage ratios are very close to the\limits indicated in the guidelines above, it is perm

ble sizes reduce standard errors,and improve the reliability of the assessment.

nce is deemed compatible with the synthetic condoms under test if the ratios of the
s at break comply with compatibility requirements of this clause.

The limits of 80 % to-120 % are primarily based on the analysis of results from interlaboratory
eak on condoms exposeéd to various commercial lubricants and positive controls.

NOTE 1 If the upper 95 % confidence interval for the percentage ratio equals overlaps 100 % , then

e 120 %,

ssure will
m will be
ater than

sults are
epeating
n values
It testing
ble. If the
[ing with
atibility.

issible to
s. Larger

physical

trials for
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lld
3 c
80 A
b
.a
60
40
20
0
Key
Y 95 % confidence intervals for ratio of treated condom/control‘condom (%)
1 12
2 1
3 08
a  Not ¢ompatible.
b Incopclusive.

¢ Compatible - Statistically significant decrease.
d  Compatible - No statistically significant change.
e Compatible - Statistically significant increase.

f Incopclusive.

g  Not ¢ompatible.

Figure 1 — Interpretation of confidence intervals for ratios

11 Exp|ression of results

Record the number of samples used, and the test and control substances.

Record the force and elongation at break of all tensile samples tested.

Record the burst volume of all inflation samples tested, if this test is required.

Calculate the mean and standard deviation of all the parameters measured.

Report the benchmark or negative control substance used.

Report the ratio (expressed as a percentage to the nearest whole number) of the mean values of each

parameter, after exposure to that with exposure to the control, and the 95 % confidence interval of the ratio.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Determination of force and elongation at break of test pieces of

Al G

A test pi
measure

A.2 Apparatus

A.2.1 (
board. T

A.2.2 1
followin

a) the mormal sample grips are replaced by 15 mm diametet: tollers, one free to rotate on a bea

the

b) capdble of equalizing the stress within a specimen‘by rotating one roller mechanically at a

freq
c) cap
acc
0,59
d) havi
e) havi
load
Further

A.3 Preparationof test specimen

A.3.1 N
torn. Tea

condoms

nerar

d.

he length of the cutting edge of each knife should be not less than 70-mm.

[ensile testing machine, capable of an essentially constant rate-of traverse and complying
P requirements:

ther driven by a small electric motor at a speed of approximately 7 r/min;

lency of approximately 7 r/min;

ble of determining the breaking load in-the range 0 N to 200 N. The maximum permissibl
acy +1 %, repeatability 1 %, reproducibility 1,5 %, zero 0,1 N and with a machine resq
o of the maximum force;

hg a roller separation speed of (500 + 50) mm/min;

hg manual or preferably @utomatic recording of the separation distance of the rollers a
during the test.

nformation on test-€quipment for rubbers and plastics is given in ISO 5893.

love the condom inside the package such that it is away from the area where the packag
r the package and remove the condom.

ece is cut from a condom and stretched until it breaks; the force and elongation at’break can be

utting die, consisting of two parallel knives (20 + 0,1) mm apart set in a press above a suitable

with the

ring, and

rotation

e values;
lution of

nd of the

b is to be

Do not use scissors or other sharp instruments to open the package.

A.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction.

A.3.3 To prevent sticking and to allow the cutting of a good test specimen, an absorbent powder such as
cornstarch may be added to the condom or the lubricant may be removed using a suspension with a mass
fraction of 2 % cornstarch in propan-2-ol followed by air drying.

A.3.4 Lay the condom flat with its length at right angles to the cutting edge of the die (A.2.1). Obtain
the test piece by cutting the condom with one stroke of the press, if possible taking the test piece from a
parallel-sided, non-textured region including the portion 80 mm from the open end. If the portion 80 mm

© IS0 2024 - All rights reserved
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from the open end is not parallel-sided or is textured, take the test piece from an adjacent parallel-sided,
non-textured region. If no region of the condom is parallel-sided and non-textured, take the test piece from
the region 80 mm from the open end.

A.3.5 Lay the test piece flat and put the ruler on top and measure to the nearest 0,5 mm, the distance

between

the two folded edges.

Each sample should be inspected before testing to make sure that there are no nicks or other edge defects

that coul

d give rise to poor results.

A.4 Procedure

A41 (
A4.2 R

A4.3 A
the rolle

A.5 Ca

Calculatg

I
Round th

A.6 Ca

arry out the test under controlled temperature of (25 = 5) °C.
lace the test piece over the rollers of the tensile testing machine (A.2.2) and stretelrit until

't break, record the load, to the nearest 0,5 N, and the separation distance between the ¢
s to the nearest millimetre.

Iculation of results

elongation at break (E) as a percentage for each test piece-by using Formula (A.1):

_ﬂxloo

2

is the length of the test piece in millimetres, rounded to the nearest millimetre, in contact
rollers (equal to 47 mm with rollers ef-15 mm diameter);

is the final distance in millimetrées-between the centres of the rollers;

e result to the nearest 10'%.

Iculation of tensile strength

Ifitisre

When t

uired to calCuldte the tensile strength, then the following formulae may be used.

thickness'is determined by the mass method, the tensile strength, o, expressed in meg

(MPa) isjgiven-by Formula (A.2):

t breaks.

entres of

A.1)

with the

is the original perimeter ofithe test piece in millimetres (twice the distance obtained in 4.3.

apascals
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11

tA.2)


https://standardsiso.com/api/?name=d80ae18f5a30826e0c73cd0cdb636ca2

ISO/TS 23148:2024(en)

where

Fy,  isthe force at break in newtons (N);
o is the density of rubber (0,92 g/cm3);

L is the distance in millimetres between the two folded edges length of the test piece as determined
in A.3.5;

m is the mass in milligram of the test piece.

When the thickness is determined directly by the micrometer method, the tensile strength, o, expressed in
megapabmb (MPd) is givcu b_y Formmd= r|A.3‘|.

F
1h.3)
awt

Fy | isthe force at break in newtons (N);
w is the mean width of the test piece in millimetres (20 mm if the die'specified in A.2.1 is used);

t is the thickness in millimetres of the condom.

Round the result to the nearest 0,1 MPa.

© IS0 2024 - All rights reserved
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Annex B
(informative)

Determination of the confidence interval for the ratio of two means

B.1 General

Two methods of calculating the standard error and the confidence intervals for the ratio of the properties of

the condpms exposed to the test substance and the control condoms are given in this annex. Bath

methods

rely on he assumption that the measured properties are normally distributed and that the’trepted and

control gondoms are not paired or correlated.

B.2 Cdlculation of the ratio

The rati¢ (quotient), Q, of the mean result for the treated condom, R,, divided by the mean resu
control gondom, R, is given by Formula (B.1):

Re
b c

Q can befexpressed as a percentage by multiplying R,/R. by 100:

B.3 Calculation of approximate standard errors and confidence intervals

The standard error of Q (SE) is given approximately®y Formula (B.2):

SEMf2 SEM}%
SEq - L. - (
R? R

C

where SEMp, and SEMy,. are the standard errors of the means of the treated and control (
respectiyely. These are calculated'from Formulae (B.3) and (B.4):

t for the

B.1)

B.2)

ondoms,

2
SDRt
SEM R = (B.3)
nR,
and
2
SDRC
SEMQC =\ - (B.4)
VY Rc
where

SDg, isthe standard deviation of R;;
SDg_ isthe standard deviation of R ;
ng, is the number of treated samples tested;
g is the number of control samples tested.
The standard error of Q can be expressed as a percentage is simply obtained by multiplying SE, by
© IS0 2024 - All rights reserved
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