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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
electrotechnical standardization.
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Introduction

Weakening of natural rubber latex is known to occur after contact with certain lubricants, particularly
petroleum-based products. This procedure was developed as a screening method 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. It is also applicable to topical
medicines and other chemicals that might come in contact with vulval, vaginal or rectal tissues, and
hence with condoms.

The method is designed for use on male condoms that meet the criteria of ISO 4074. While the test
methed-—eanbe-—effectiveformale—condoms—made-of-etherraw—atertalsthereisHo—evwdence upon

which to base pass/fail criteria for these materials.

Thistest method does not determine the safety of either the test substance or the condom.

Thisltest method is to be used only to determine if the tensile or airburst propetties of the dgondom have
been|significantly affected by the test substance.

© ISO 2018 - All rights reserved v
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Additional lubricants for male natural rubber latex
condoms — Effect on condom strength

1

Scope

This document specifies a method of assessing the effect or compatibility of an additional or personal
lubri i i . i i
and any other substances that come into contact with such condoms. It describes the

of c

anges in physical properties of the condoms after exposure to the test substance (i

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

Thisdocument is not applicable to the assessment of the compatibility of lubricants applied

ms, although similar principles can apply.

test methods are applicable to condoms made from natutal*rubber latex and fro

matgrials, but a pass/fail criterion is only stipulated for naturalrubber latex.

2
The

Normative references

following documents are referred to in the text'in such a way that some or all of t

constitutes requirements of this document. For-dated references, only the edition cited
unddted references, the latest edition of the referénced document (including any amendme

IS0 4074:2015, Natural rubber latex male.condoms — Requirements and test methods

Terms and definitions

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

[SO dnd IEC maintain terminological databases for use in standardization at the following 4

31

ISO Online brows$ing platform: available at https://www.iso.org/obp

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

persjonal lubricant
additienal lubricant intended for application by the user at the time of condom use

3.2

I medicines
easurement
e. lubricant,

to a condom
itibility of a

m synthetic

heir content
applies. For
hts) applies.

wing apply.

ddresses:

positive control
test substance (3.3) which is known to cause deterioration in the physical properties of a condom

3.3

test substance
lubricant (3.1), topical medicine (3.4) or other material which is being tested for compatibility with
condoms

3.4

topical medicine
medicine intended to be used vaginally or rectally, and which might come into contact with a
condom in use

© ISO 2018 - All rights reserved
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4 Principle

This test method measures the change in tensile properties and inflation properties of condoms, after
60 min of contact with a lubricant or other test substance to which this document refers. Force at break
is the principal and most sensitive variable used in assessing the effect of test substances.

For tensile testing, rings cut from condoms are exposed to the test substance, heated to body
temperature, cleaned of excess test substance, and tested for force at break and percent elongation at
break in accordance with Annex A. Those properties are compared to control rings that are subjected
to the same procedures using distilled water instead of the test substance.

For inflation s—thep4 of-the-condoms—whicharestbie o—nflationare-exposed—to—the test
substance and are then heated to body temperature. They are then subjected to inflation testing as
prescribed in ISO 4074 or ISO 23409. The results are compared to control condoms that are subj¢cted
to the samefusing distilled water instead of the test substance.

5 Apparatus
5.1 Envirpnmental chamber or oven, capable of maintaining (40 * 2) °C.

5.2 Specimen containers for inflation testing, capable of holding ette condom and sealing volatile
componenty of the test substance, so they cannot escape into the atmosphere. The excess space in the
container should be kept to a minimum.

NOTE Aglass jar is a suitable container.

5.3 Specimen containers for tensile testing, capable of holding one tensile sample and sealing
volatile comjponents of the test substance, so they cantiot escape into the atmosphere. The excess gpace
in the container should be kept to a minimum.

NOTE Aglass 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 specijnens
from condoins, compliant with Ahnex 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’sSamples are stretched. Refer to Annex A.

5.7 Soft paintbrush, suitable for spreading the test substance on the condoms. A width of
approximat¢ly-?0 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 4074:2015, Annex H.

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

2 © ISO 2018 - All rights reserved
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5.11 Small beaker or cylindrical container, about 30 mm in diameter, for storing the test substance
and for moistening paintbrushes.

6 Materials

6.1 Condoms, complying with ISO 4074, to which the test substance is applied. The condoms shall
be smooth and parallel-sided. The mean thickness of the condoms used, when measured according to
ISO 4074 shall be between 0,055 mm and 0,07 mm. The mean force at break of the negative control

cond

6.2

or Bi
of 4-
natu

6.3

Euro
shorf
perfd

6.4

6.5
equij

6.6
(opti

6.7
oven

N

7
7.1

7.1.1
cond
shall

app
thic

14

oms shall be between 70 N and 100 N.

Liquid paraffin, for positive control testing, meeting the current requirements of the"l
itish pharmacopeia, with a specific gravity of 0,83 to 0,85 at (25 * 2) °C, and a kinema
10> m2/s to 5-:105 m?%/s at 40 °C. The liquid paraffin is expected to cause significant d¢
Fal rubber condom physical properties when the test method is properly performed.

Cyclomethicone D5, for positive control testing, meeting the current requirement
pean or British pharmacopeia. The cyclomethicone D5 is expected-to/cause significan
-term degradation in natural rubber condom physical properties when the test metho
rmed.

Distilled water, for negative control testing.

Solvents, including water, isopropanol (IPA),-and mild detergent, for cleaning
bment and supplies after each test substance groufp-has been tested.

Cornstarch, or similar inert powder, to assist in dimensional measurements and te
fonal).

Low-lint laboratory-grade paper-towels, for removing test substance from test s
conditioning.

bamples and tests
Sample overview

This test_imethod shall be performed on three distinct, commercially available
oms made\in different factories and belonging to different independent companies. T|
be chesen from among leading brands in the country or countries where the test re
ed_oryin the case of internationally branded products, three major international brand

S, European
tic viscosity
gradation in

s of the US,
t reversible,
| is properly

r laboratory

nsile testing

nmples after

atural latex
he products
sult is to be
s. The mean

néss for each product as determined in accordance with ISO 4074 shall be in the range

D,055 mm to

0,07 T

7.1.2 Each brand of condom should be lubricated, straight-walled, smooth condoms from a single
finished lot.

7.1.3 All natural rubber latex condoms shall meet the requirements of ISO 4074.

It is acceptable to purchase condoms that are stated to conform to ISO 4074 from retail outlets or
wholesalers.

© ISO 2018 - All rights reserved
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7.2 Condom sample groups

7.2.1 Each of the three distinct brands of condoms shall be divided into two groups and tested for
physical properties in the following order:

a) Control group: Condoms are tested according to 8.3 and 8.4, but the tensile samples/condoms
are lubricated with distilled water. All other handling and testing 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.

b) Test substance group: Condoms are tested in accordance with Clauses 8 and 9 with a substance for
which cpndom compatibility is unknown.

7.2.2 For $taff training and for periodic re-validation of the method, a third group of products exfgosed
to a positiveg control (with short or long-term effects) shall be tested, either instead of or after, the test
substance group.

7.3 Sample size

The sample size for tensile testing shall not be less than 30 condoms per greup.
7.4 Quantity of test substance

7.4.1 Inflation testing
a) Lubricapts: Each condom shall be exposed to (1,5 £ 0,15)ml of lubricant.

b) Topical |medicines: Each condom shall be exposed“to one normal dose of the medicine. Where
necessalry to achieve even spreading over the sample, the medicine may be dissolved or disp¢rsed
in a minimum quantity of distilled water at ajtemperature of up to 45 °C prior to application.

7.4.2 Tengile testing
a) Lubricapts: Each ring sample shall-be'exposed to (0,2 + 0,02) ml of lubricant.

b) Topical |medicines: Each ring-sample shall be exposed to (12 + 1) % of one normal dose of the
medicine. Where necessary,-to achieve even spreading over the sample, the medicine mdy be
dissolvdd or dispersed in.a minimum quantity of distilled water at a temperature of up to 45 °C
prior to|application.

8 Procedure

8.1 Genefal

The negative control test shall be performed first, and be 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. Provision is made for testing positive controls,
liquid paraffin and cyclomethicone D5, to train operators and validate techniques.

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

Tests performed using natural latex condoms shall apply to claims of compatibility with natural latex
condoms only.

Tensile testing shall be conducted in accordance with Annex A.

4 © ISO 2018 - All rights reserved
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8.2 (Negative) control testing

For both inflation and tensile testing, a control test shall be conducted immediately before using the test
substance. For negative control testing, distilled water 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 lubricated with
distilled water. 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.

8.3 Inflation testing

For ¢ach of the product groups, mount 30 samples on suitable cylindrical mandrels: Tllle mandrels

should be marked with a line indicating 150 mm from the hemispherical top. If the,mand
SO rked, or the mark is not clearly visible through the condom, make a mark en.the cd
150 mm from the top of the mandrel. Use a spirit-based marker.

If the test substance is too thick to spread easily on the condom, it may be heated to a maxin
before application. Where necessary to achieve even spreading over the.sample, topical mq
be dissolved or dispersed in a minimum quantity of distilled water at asfemperature of up t
to application.

Wet fthe paintbrush with the test substance using the storage ¢ontainer, and drain it by
against the lip of the container. Apply the required quantity. of test substance or contrq
using a syringe or pipette, while spreading it with the brush on the outer surface of the co
sameg time, between the closed end and the 150 mm mark. Immediately after applicatio]
subsfance, remove the condom from the mandrel by:sliding the bead slowly upwards (this
the condom), then place it in the specimen containet, Seal the container immediately.

Syriy
subs

jges are more convenient to use where-possible, but the seals may be affected b
Fances Pipettes or burettes may be used\instead of syringes.

Whe
chanf

h a sub-group of condoms has been-coated, place them immediately in an oven or en
iber at a temperature of (40 * 2) °G/Leave the samples in the oven for (60 * 5) min, thenr

one of the specimen containers and immediately wipe the condom contained in it
r towel. Without delay, (place the condom on the inflation tester and perform an inflg
sample. Repeat for allother condoms in the sub-group.

Oper]

pape
that

Corn
cond

starch or similarinért powder may be used to assist in handling the condoms for testir
itioning

Record the number of samples, the type of test substance or control substance applied, a
voluine and.pressure as required in ISO 4074.

Repdat-the'process until all condoms have been tested.

rels are not
ndom itself,

hum of 45 °C
dicines may
b 45 °C prior

brushing it
|1 substance
ndom at the
h of the test
will wrinkle

y some test
pvironmental
bmove them.
lwith a fresh
tion test on

g after oven

hd the burst

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.

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.
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If the test substance is too thick to spread easily on the condom, 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 a minimum quantity of distilled water at a temperature of
45 °C prior to application.

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

When a sub-group condom ring samples has been coated, place them immediately in an oven or
environmental chamber at a temperature of (40 + 2) °C. Leave the samples in the oven for (60 + 5) min,

then remove them.

Cornstarch

conditioning.

Open one of]
clean paper
after wiping

Record the pumber of samples, the type of test substance or control substance-applied, and the foj

break and e

9 Positiye control testing

For method
term and im

Tests using
used or to {
substances

Positive con
should cond

Some regulj
along with

juct at least one series of tests with.positive control substances.

br similar inert powder may be used to assist in handling the samples for testing aftes

-
p

the specimen containers and immediately wipe the sample contained in itywith a pig
towel to remove excess test substance. Place the sample on the tensile teSter immedi
and. perform a tensile test on that sample. Repeat for all other condoms in the sub-gr

ongation for each sample.

validation, a test shall be conducted using a positiyeycontrol substance for both me
mediate effects before doing tests on unknown test,substances.

positive controls shall be conducted every time there is any change made to the equip
he procedures. The test procedure is as-gutlined in Clause 8, with the positive co
sed instead of the test substances.

trol testing should also be part of the training programme for these tests, each ope

itory bodies might require results for positive control samples to be submitted rou]
test results to confirm-that the test procedure has been conducted properly.

oven

ce of
ately
hup.

ce at

dium

ment

ntrol

rator

inely
It is

recommend| bd to

such a regull

ed that positive controls ate included in any test where the results may be submitt
atory authority or natified body.

The followiy
a)

lg control substances shall be used for natural rubber condoms.

For medlium term effects, liquid paraffin meeting the current requirements of the US, British or
European pharmacopeia, with a specific gravity of 0,83 to 0,85 at (25 * 2) °C, and a kinernatic
viscositly of 4-10=/m? /s to 5-10-> m?2/s at 40 °C.
sh or

b) For immediate effects, cyclomethicone D5 meeting the current requirements of the US, Briti

Europeanpharmacopeia

10 Pass/Fail criteria

The procedure is 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 distilled water
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.
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The force at break properties are assessed first and these are used as the primary indicator of test
substance/condom compatibility.

a)

substance including the negative and, if appropriate, positive control results.

b)

Determine the mean and standard deviation for each combination of condom type and test

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 including the results for the positive control if used.

etermine in step 2 above. The procedures for doing this calculation along with examp
in Annex B.

d) 4

Figure

If the

)

repe

\ssess the statistical and practical implications of the percentage ratios determined in
| using the following criteria:

[f the whole of the 95 % confidence interval for the percentage ratio falls within the
to 120 %, it can be assumed that the condom and test substance have adequate cor

NOTE1 If the upper 95 % confidence interval for the percentage ratio equals or excee
the lower 95 % percentage ratio is equal to or is less than 100 %, then there has been n
significant change in properties at the 95 % confidence leyél,

If the whole of the 95 % confidence interval for\the percentage ratio lies beld
above 120 %, it can be assumed that the condom and test substance do not ha
compatibility.

NOTE 2
will exceed 120 % but if they do this does.hot necessarily indicate that the effectiveness g
will be compromised. If the lower 95, % confidence limits for elongation at break and
are greater than 120 %, however, this might be indicative of a deterioration in the effecti
condom.

If the 95 % confidence interval for the percentage ratio includes 80 % or 120 % the
are inconclusive. It may-be possible to reduce the size of the 95 % confidence
repeating the tests using larger sample sizes and so reach a conclusion based on a)
If the mean values for the percentage ratios are less than 80 % or greater than
it likely that repeat testing using larger sample sizes will confirm that the cond
substance are hot compatible. If the mean values for the percentage ratios are with
80 % to 120'%% then repeat testing with larger sample sizes may show that the cong
substancedo have adequate compatibility.

1 shows’example of various outcomes and conclusions.

percentage ratios are very close to the limits indicated in the guidelines above, it is pd

ntage ratios
es are given

steps 3 and

range 80 %
npatibility.

s 100 % and
statistically

w 80 % or
ve adequate

It is unlikely that the lower 95 %o confidence limits for force at break and byrst pressure

f the condom
burst volume
iveness of the

n the results
ntervals by
or b) above.
120 % then
om and test
in the range
om and test

rmissible to

ht the testing using larger sample sizes to improve the level of discrimination of the {

ests. Larger

sample sizes reduce standard errors and improve the reliability of the assessment.

A substance is deemed compatible with natural latex male condoms if the ratios of the force at break
comply with compatibility requirements above for each of the three condom brands tested.

Where there is doubt about the interpretation of the results, or if a regulatory authority requires the
data, it is possible to examine also the behaviour of the burst volume. This analysis is done in the same
way as that for the force at break.

NOTE 3

The limits of 80 % to 120 % are primarily based on the analysis of results from interlaboratory trials
for force a break on condoms exposed to various commercial lubricants and positive controls.
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Not compatible
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e CoOmpatible - Statistically significant decreage,

e Compatible -No statistically significayit change
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95% Confidence intervals for ratio of freated condom/control condom (%)

@ |NCONClUSTVE

e NOt cOmpatible

Figure 1 — Interpretation of confidence intervals for ratios

s5sion of results

Record the

umber of samples used, and the test and)control substances.

Record the force at break of all tensile samples-tested.

Record the
Calculate th

Report the 1
interval of t

urst volume of all inflation samples tested, if this test is required.

e mean and standard deviation of all the parameters measured.

atio of each parametey, after exposure to that without exposure, and the 95 % config

he ratio.

ence
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Annex A
(normative)

Determination of force and elongation at break of test pieces of

condoms

A1l

A teg
meaq

A2

A.2.1
boar

A.2.2
the f

q

b)
f

1

e)
{

Furt

A3

General
ured.

Apparatus

Cutting die, consisting of two parallel knives (20 + 0,1) mm apart set in a press abo
1. The length of the cutting edge of each knife should be not less than 70 mm.

Tensile testing machine, capable of an essentially constant rate of traverse and con
pllowing requirements:

he normal sample grips are replaced by 15 mm diameter rollers, one free to rotate o
ind the other driven by a small electric motor.at a speed of approximately 7 r/min;

apable of equalizing the stress within a specimen by rotating one roller mechanically
requency of approximately 7 r/min;

apable of determining the breaking load in the range 0 N to 200 N. The maximum
ralues; accuracy *1 %, repeatability 1 %, reproducibility 1,5 %, zero 0,1 N and wit
esolution of 0,5 % of the maximum force;

d) Iaving aroller separatian speed of (500 = 50) mm/min;

aving manual or preférably automatic recording of the separation distance of the r
he load during the test.

her information’on test equipment for rubbers and plastics is given in ISO 5893.

Preparation of test specimen

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

ve a suitable

hplying with
n a bearing,
Wt a rotation
permissible

h a machine

llers and of

A.3.1

be to

Movethre condonr imsidethe package suchr that it s away fronr thearea wirere the
rn. Tear the package and remove the condom.

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.

ackage is to

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
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parallel-sided, non-textured region including the portion 80 mm from the open end. If the portion 80 mm
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

could give rise to poor results.

A.4 Proc

A.4.1 Carr

A.4.2 Plac
it breaks.

A.4.3 Atb
the rollers t

A.5 Calculation of results

A.5.1 Calc
I, +

E=-1

where

Iy is
th
d is
I, is
Round ther
A.5.2 Ifit

Dd -1,

pdure
[y out the test under controlled temperature of (25 * 5) °C.

e the test piece over the rollers of the tensile testing machine (A.2.2)"and stretch it

reak, record the load, to the nearest 0,5 N, and the separation distance between the centi
the nearest millimetre.

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

x100

[

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

the final distance inijllimetres between the centres of the rollers;
the original perimeter of the test piece in millimetres (twice the distance obtained in Al

bsult to thenéarest 10 %.

s required to calculate the tensile strength, then the following formulae may be used.

When the thiickness is determined by the mass method, the tensile strength, o, expressed in megapa

until

res of

(A1)

with

3.5).

scals

(MPa) is given by Formula [AZ]:
F,pl
O :b_p

m

10

(A.2)
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where

m

Whepg

ISO 19671:2018(E)

is the force at break in newtons (N);

is the density of rubber (0,92 g/cm3);

is the distance in millimetres between the two folded edges length of the test piece as deter-

mined in A.3.5;

is the mass in milligram of the test piece.

thathiclknaccic datarminad divact]; hnc—hn micromatarmathod thatancila ctranath

I I T O S o T teT e o ooery

in m¢gapascals (MPa) is given by Formula (A.3):

wherte

w

{

o
<
|

Iy

is the force at break in newtons (N);

is the mean width of the test piece in millimetres (20 mm if the die specified in Aj

is the thickness in millimetres of the condom.

Rournd the result to the nearest 0,1 MPa.

I T O O e e T T T Ot eI et e STt TS o1t

N
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(A.3)

is used);
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