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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 wark 1SO collaborates closely with the
International |[Electrotechnical 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 3s an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

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 23409 was prepared by Technical Committee ISO/TC 157, Non-systemic contraceptives and STI barrier
prophylactics.

iv © 1S0O 2011 — All rights reserved
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Introduction

Synthetic condoms can be made from 100 % synthetic materials or a blend of synthetic materials and natural
rubber latex. The material(s) used in synthetic condoms should be validated as constituting a barrier to human
immunodeficiency virus (HIV), to other infectious agents responsible for the transmission of sexually
transm|tted |nfect|ons (STIS) and to spermatozoa. It is essential that the condoms fit the penis properly, remain
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14971, and to ISO 13485[8]. Additional guidance can be foundin1SO 16038[°].
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¢ safe, it is essential that the condom and any lubricant, additive, marking matérials, dressi
hging material or powder applied to it neither contain nor liberate substanges_in amounts t
to produce allergies (sensitization), locally irritating or otherwise harmful Under normal
je and use.

oms are medical devices. To ensure high quality product, it is essehtial that condoms be prg
lity management system using design controls. Reference can-be made, for example, to IS

oms are non-sterile medical devices; however, a‘%“gclean environment is essential
biological contamination of the product during manufaeturing and packaging.

oms can be of the designs given in the following-terms, which are not intended to be exhaus
red, parallel-sided, non-parallel-sided, plainfended, reservoir-ended, dry, lubricated,
ucent, opaque, coloured, preshaped, welded or non-welded.

International Standard specifies preclinical, clinical, and lot-by-lot physical requiremen
bms made from synthetic materials,‘including condoms made from a blend of synthetic 1
bl rubber latex. Application of lot-by-lot testing requirements becomes relevant only after the p
bl requirements of this International Standard have been met.
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INTERNATIONAL STANDARD

ISO 23409:2011(E)

Male condoms — Requirements and test methods for condoms
made from synthetic materials

1

cope

This [International Standard specifies the minimum requirements and the test methods |applichble to male
condpms produced from synthetic materials or blends of synthetic materials and natiral rubbel latex which

are used for contraceptive purposes and to aid in the prevention of sexually transmitted-infections|

2

ormative references

The following referenced documents are indispensable for the application of this document. For dated

refer
docu

ISO ?

acce

nces, only the edition cited applies. For undated referencCes; the latest edition of th
ment (including any amendments) applies.

btance quality limit (AQL) for lot-by-lot inspection

ISO 4074, Natural latex rubber condoms — Requirements and test methods

ISO/TR 8550 (all parts), Guidance on the selection and usage of acceptance sampling systems
of digcrete items in lots

ISO 1

manggement process

ISO 1
ISO 1
ISO 1
ISO 1

ISO

0993-5, Biological evaluation)of medical devices — Part 5: Tests for in vitro cytotoxicity
0993-10, Biological evaluation of medical devices — Part 10: Tests for irritation and skin se
4155, Clinical investigation of medical devices for human subjects — Good clinical practice

4971, Medical devices — Application of risk management to medical devices

15223 (all\parts), Medical devices — Symbols to be used with medical device labels, |

information;te be supplied

ISO 1

6037, Rubber condoms for clinical trials — Measurement of physical properties

e referenced

P859-1, Sampling procedures for inspection by attribttes — Part 1: Sampling schemeq indexed by

or inspection

0993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing wWithin a risk

hsitization

hbelling, and

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2859-1 and the following apply.

3.1
acce
AQL

ptance quality limit

quality level that is the worst tolerable process average when a continuing series of lots is submitted for
acceptance sampling

[1ISO

© IS0
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3.2

male condom
medical device, intended to cover and to be retained on the penis during sexual activity, used by consumers

for purposes

NOTE
considered to

3.3
consumer p

of contraception and prevention of sexually transmitted infections

be a male condom for the purposes of this International Standard.

ackage

If a consumer can responsibly consider a device to be a male condom (due to its shape, packaging, etc.) it is

package, intended for distribution to a consumer, containing one or more individual containers of condoms

3.4
expiry date
date after wh

3.5

identificatio
number, or d
identify uniq
possible to tr

NOTE W,
same as the |
of different shg

3.6
individual c{
primary pack

3.7
inspection |
relationship |

NOTE Fd
3.8
lot
collection of

the same tinpe, using the same.process, raw materials of the same specifications and common equip

and packed

3.9

lot number
number, or
individually
manufacture

ich a condom is not suitable for use

h number
ombination of numerals, symbols or letters, used by a manufacturer on~eornsumer packagd
Lely the lot numbers of individual condoms contained in that package; and from which
ace those lots through all stages of manufacturing, packaging and distribution

hen the consumer package contains only one type of condom, thep~the identification number can }
bt number. However, if the consumer package contains several different types of condoms, e.g. cor
pes or colours, then the identification number is different from the.lot numbers.

bntainer
age containing a single condom

bvel
etween lot size and sample size

r a description, see ISO 2859-1:1999, 10.1.

condoms of the samé _design, colour, shape, size and formulation, manufactured at esse

vith the same lubricant and any other additive or dressing in the same type of individual cont

combination of numerals, symbols or letters, used by the manufacturer to identify a
ackaged condoms, and from which it is possible to trace that lot through all the stag

es to
it is

e the
doms

ntially
ment,
ainer

ot of
es of

up’to packaging

3.10
lot test

test to assess the conformity of a lot

NOTE

3.1

A lot test may be limited to include only those parameters that can change from lot to lot.

non-visible hole
hole in a condom that is not visible under normal or corrected vision, but is detected by a suitable water leak

test or electri

NOTE

cal test

Suitable tests are specified in this International Standard.

© 1S0O 2011 — All rights reserved
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3.12

sampling plan

specific plan which indicates the number of units of product from each lot which are to be inspected (sample size
or series of sample sizes) and the associated criteria for determining the acceptability of the lot (acceptance and
rejection numbers)

3.13

shelf-life

period from date of manufacture, during which condoms are required to conform to specified requirements for
burst pressure, burst volume, freedom from holes, and pack integrity

NOTE Suitable-reauirements-are-sbhacified-in-this-Intarnational- Standard
oHtaHoTe—t gorererts—it 154 et S erH oo taaatrar

3.14
synthetic material
any hase material other than 100 % natural rubber latex that is used to make condoms

NOTH This term applies to both condoms made from all synthetic materials and to candems made from synthetic and
latex blends.

3.15
visibje hole
hole jn the condom that is visible under normal or corrected vision-béfore the condom is filled With water or
electiolyte during testing for freedom from holes

3.16
date jof manufacture
date pf sheath formation or the date the condoms are packed in their individual containers provided that, in the
latter| case, a maximum period of bulk storage is specified and shelf-life studies have been donducted on
condpms that have been subjected to the maximum.bulk storage period

3.17
visible defect (other than hole or tear)
brokgn, missing or severely distorted rim; and permanent creases with adhesion of the film

4 Quality verification

Condoms are mass proddced articles manufactured in very large quantities. Inevitably, there is spme variation
between individual condoms, and a small portion of condoms in each production run that might not meet the
requifements of this International Standard. Further, the majority of the test methods desdribed in this
International Standard are destructive. For these reasons, the only practicable method ¢f assessing
confgrmity with~this International Standard is by testing a representative sample from a lot or deries of lots.
Basig¢ sampling“plans are given in ISO 2859-1. Refer to ISO/TR 8550 for guidance on the sejection of an
acceptance’sampling system, scheme or plan for the inspection of discrete items in a lot. For testing purposes,
sampling, shall be conducted by lot number, not by identification number.

When ongoing verification is required of the quality of condoms, it is recommended that, instead of
concentrating solely on evaluation of the final product, the party concerned also directs their attention to the
manufacturer's quality system. In this connection it should be noted that the ISO 9000[] family and in
particular ISO 13485[8] cover the provision of an integrated quality system.

Sampling plans shall be selected to provide an acceptable level of consumer protection. Suitable sampling
plans are given in Annexes A and B.

a) Annex A describes sampling plans based on ISO 2859-1 and is most applicable to manufacturers or
purchasers assessing the conformity of a continuing series of lots. The full level of consumer protection
available depends upon the switch to tightened inspection if deterioration in quality is detected. The
switching rules cannot offer their full protection for the first two lots tested, but become progressively more

© 1SO 2011 — All rights reserved 3
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effective as the number of lots in a series increases. The sampling plans in Annex A are recommended
when five or more lots are being tested.

Annex B describes sampling plans, based on ISO 2859-1, that are recommended for the assessment of
isolated lots. The sampling plans in Annex B provide approximately the same level of consumer
protection as those given in Annex A when used with switching rules. It is recommended that these
sampling plans be used for the assessment of fewer than five lots, e.g. in cases of dispute, for referee

purposes, for type testing, for qualification purposes or for short runs of continuous lots.

c)

Handling and storage conditions shall be documented before drawing the samples.

the manufac

5 Lotsiz

e

The maximuin individual lot size for production is 500 000.

Otherwise, th

so as part of

manufacture

is International Standard does not specify the size of a lot, but it is possible for a purchaser
the purchasing contract. Purchasers are encouraged to specify a lot size compatible wit
's quality management system.

6 Biocompatibility

For any prd
manufacturin
Testing for

(delayed cor
that have be
response wh
an indication
for use base
material, or

requirementq.

to be interpré

duct which is new or which has undergone*a significant change to the formulatig
g process, biocompatibility assessments shall~be conducted in accordance with 1ISO 109
Cytotoxicity according to 1SO 10993-5, irritation according to 1SO 10993-10, and sensitiZ
tact hypersensitivity) according to 1SO,10993-10 shall be conducted. Many synthetic pro
en established as safe, including condoms and medical gloves, can exhibit a positive cytq
en tested according to 1ISO 10993<5,*While any cytotoxic effect can be of concern, it is prif
of potential for in vivo toxicity and a condom cannot necessarily be determined to be unsu

powder applied to it shall)be tested. Regulatory bodies might also specify specific
Accredited laboratories ‘shall be used for the testing. Regulatory bodies might require the r
ted by a qualified toxicologist or other suitably qualified expert. The biological assessment

shall justify that the product is safe-under normal conditions of use.

7 Produg

Condoms me
help protect

ot claims

d solely on cytotoxicity data:\FThe condom together with the any lubricant, additive, dres

sted.
ed by

to do
h the

n or
93-1.
ation
ducts
toxic
narily
table
sing
local
sults
eport

beting\the requirements of this International Standard can be used for contraceptive purposep
hgainst sexually transmltted mfectlons Manufacturers shall just|fy any add|t|onal cIa|ms magq

their products-

5 and
e for

substantiated by cI|n|caI mvestlgatlon Manufacturers shall make mformatlon Justlfylng such claims available to
regulatory bodies, notified bodies, and consumer protection authorities.

8 Design

8.1 Reten

tion mechanism

If a mechanism to retain the condom on the penis or an integral bead is required by the condom design, then
it shall comply with Clause 14.

© 1S0O 2011 — All rights reserved
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8.2 Lubrication

If verification is required of the quantity of lubricant in a package, the method given in Annex C shall be used.
The criteria of compliance shall be as agreed between the parties concerned.

The method in Annex C also recovers part of the dressing powder on the condom. An allowance should be
made for this when manufacturers or purchasers specify lubricant levels.

8.3 Dimensions

8.3.1__Length

When tested according to the method given in Annex D, taking 13 condoms from each-lot, ho individual
meagurement shall be below 160 mm.

8.3.2| Width
When tested by the method given in Annex E, measuring at the narrowest part'of the condom in| the range of
20 mm to 50 mm from the open end, taking 13 condoms from each lot, ne“measurement of the width shall
devidte from the nominal width stated by the manufacturer by more than £2 mm.
Whete the design of the condom is such that this measurement€annot be made reliably or the narrowest

point|within the first 50 mm from the open end of the condom is at¢he bead, the method of measiyirement shall
be prpvided by the manufacturer.

8.3.3| Thickness

If verification is required of the thickness of a condom, the thickness, determined in accordance with the
methpd given in Annex F, shall be equal to the claimed thickness, subject to a tolerance of:

a) 0,008 mm for condoms with thickness-less than 0,05 mm;

b) 40,01 mm for condoms with thickness between 0,05 mm and 0,08 mm;

1

c) 0,015 mm for condoms with_thickness greater than 0,08 mm.

9 Preclinical evaluation

A risk analysis of ‘the product shall be conducted in accordance with ISO 14971. The analysis |shall identify
safety and efficaCy concerns, and shall address at least the areas where the risks are in exdess of those
encolntered-with natural rubber latex condoms conforming to 1ISO 4074.

The batrier properties of the condom shall be established by viral penetration studies using sjmulated use
condHtiehs-and-a—suitable—surregate—virus,—e-g—bacteriophagephix—-H—iral-penetrationpropetties shall be
compared with those of a latex condom that meets the requirements of ISO 4074. A suitable procedure for
conducting these studies is given in Annex G. The number of test condoms exhibiting leakage of virus
suspension fluid above the detection limit of 2 X 106 ml should not be significantly worse than for the control
latex condom. Appropriate statistical procedures may be used to analyse the results using a 95 % confidence

interval.

Biocompatibility for the finished product and its components shall be established in accordance with the
relevant clauses of ISO 10993-1, 1SO 10993-5, and 1SO 10993-10. Condoms are a surface device with
repeated contact with mucosa and possibly compromised tissue surfaces. The tests shall indicate whether the
device produces cytotoxicity, sensitization, or mucosal irritation. It is possible for additional testing, e.g. for
systemic toxicity in accordance with ISO 10993-11[6], to be required, depending upon the nature of the
materials used or to meet local regulatory requirements. If there is a likelihood of systemic absorption of any

© 1SO 2011 — All rights reserved 5
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components or residuals, mutagenicity testing shall be performed. Regulatory bodies can require the results to
be interpreted by a qualified toxicologist or suitably qualified scientist. The biological assessment report shall
justify that the product is safe under normal conditions of use.

All data generated in these investigations shall be available to regulatory authorities on request.

The manufacturer shall obtain, and make available on request from regulatory authorities, toxicity data on all
the additives and residual monomers, residual solvents and known impurities resulting from the manufacture
of the condom. Suitable material safety data sheets are to be supplied as requested for materials used in the
manufacture of products in compliance with this International Standard.

10 Clinical (human use) investigations

The manufagturer shall conduct a randomized controlled clinical investigation comparing the synthetic condom
to a control gondom made from natural rubber latex.

a) Clinical [nvestigations in humans shall be conducted in accordance with local regulatory requirements, as
well as IBO 14155.

b) The clin|cal failure rate (combined slippage and breakage rates) of the synthetic condom shall be| non-
inferior tp the clinical failure rate of the control condom made from naturalrubber latex.

c) In order|{to demonstrate non-inferiority the upper limit of the one-sided 95 % confidence interval fgr the
test conglom clinical failure rate minus the control condom clinical-failure rate shall be less than or eqpal to
2,5 %.
The limi{ shall be calculated using a method that accountsfor the unique characteristics of data such| as:
1) each study participant may contribute data from more than one condom use;
2) very low event rates.

d) For the ¢ontrol condom, the clinical failure rate shall be less than 4,0 %.

e) The confrol condom shall be made from natural rubber latex and shall conform to ISO 4074.

f)  The physical properties of thé natural rubber control condom shall be determined in accordancg with
ISO 160837.

NOTE Sge 1SO 2994 3- 1101,
For products|in the market prior to the publication of this International Standard, manufacturers may use data

from existing clinical investigations. Information on the studies shall be made available to regulatory and
governmentd| authorities upon request.

11 Bursting volume and pressure

Manufacturers shall establish appropriate minimum pressure and volume limits for the specific condom based
on the airburst properties of the lot or lots used for the clinical trial. Determine the airburst properties of the lot
or lots used in the clinical study using a sample size of at least 2 000 condoms. If more than one lot was used
in the clinical study then the sample shall be drawn across all the lots, each individual lot being sampled
proportionally to its size. Set the minimum airburst limits at 80 % of the 1,5 percentile values of the airburst
volumes and pressures determined above.

6 © 1SO 2011 — All rights reserved
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For the purposes of this International Standard, the relevant percentile, x, shall be determined by ranking the

N data values and taking the value of the nth rank, where
Nx 1
n=——+—
100 2

rounded to the nearest integer (e.g. for N = 2 000, the lower 1,5 percentile is the 31st lowest value).

NOTE 1

Based on data supplied by manufacturers for both synthetic and natural rubber latex condoms, taking 80 % of

the 1,5 percentile values provides an adequate tolerance for the long-term lot-to-lot variability seen in normal manufacture.

For

existing specifications as established by their regulatory bodies for bursting properties, subj
specifications being consistent with the above requirements based on a representative sample o
tested at the time of the clinical trial. Information regarding the establishment of these-yalles s

avail

NOTH
by an

When tested using the methods given in Annex H, the bursting volumes:and bursting pressureg

less
(AQL
requi

roducts In the market prior 10 the publication or this International Standard, manuractur

ble to regulatory and governmental authorities upon request.

2 To ensure that the limits are appropriate, testing can be done by a laboratory accredited to ISO

than the minimum values specified above. The compliance leyel shall be an acceptancg
) of 1,5 for non-conforming condoms. A non-conforming condom is defined as a condom
rements for volume, pressure or both, or any condom that exhibits obvious leakage.

brs may use
ect to those
f the product
hall be made

IEC 17025321

accreditation body, or organization that is a member of the International Laboratary)Accreditation Cooperation.

shall not be
quality limit
that fails the

d 15 until the

s and direct

ide evidence

12 Freedom from holes

When tested by the methods described in Annex J;the compliance level for each lot, for the sum of condoms
with yisible and non-visible holes and tears, shall be an AQL of 0,25.

13 $tability and shelf-life

13.1| General

Manyfacturers shall verify thatthe condoms comply with the requirements of Clauses 11, 12, an

end of the shelf-life on thétabel. Shelf-life claims shall not exceed 5 years.

Data|supporting shelfslife claims shall be made available to the appropriate regulatory authoriti
purchasers upongrgquest.

Befoe compliance with this International Standard may be claimed, the manufacturer shall prov

that:

a) areal-ime study as described In 13.2 10 determine shelf-life has commenced,

b) pending completion of the real-time study, shelf-life claims as described in 13.3 can be substantiated.

13.2

Procedure for determining shelf-life by real-time stability studies

After testing according to Annex K, the condom shall meet the requirements of Clauses 11, 12 and 15.

If the real-time data indicate a shorter shelf-life than that claimed on the basis of accelerated ageing (13.3),
the manufacturer shall notify the relevant regulatory authorities and direct purchasers. The manufacturer shall
change the shelf-life claims for the product to the one based on the real-time study. In no case shall the shelf-
life exceed 5 years.

© IS0
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For condoms placed on the market based on accelerated stability studies, real-time stability studies shall be

completed fo

r the full period of the shelf-life claim.

13.3 Estimating shelf-life based upon accelerated stability studies

Pending the completion of real-time studies, manufacturers shall substantiate the original shelf-life claims.
Accelerated stability studies may be used for this purpose.

Further information on stability studies is provided in Annex L. Data generated from such studies should
support the claim that the condoms fulfil the requirements in Clauses 11, 12, and 15 for the duration of the

shelf-life on t

he label at 3073 °C.

14 Visible

For visible dg

15 Packas

When an ing
accordance
AQLof 0,4 s

For other de
compliance
suitable adju

16 Packas
16.1 Packs

Each condon
other packag
protect the g
directly to cg
package and

Any marking
condom, sha

Individual cq
storage. Indi

defects

fects as described in Annex J (J.2.3.3), the compliance level for each lot shall.be:an AQL of

ge integrity for individual container
ividual container comprising one or more flexible laminated films sealed together is test
vith Annex M, it shall pass the test. The compliance level for gach test shall be an AQL of 2,
nall be applied to individual containers that have visibly openseals.

signs of individual containers, the manufacturer shall apply a suitable pack integrity test

evel for each test shall be an AQL of 2,5. The method given in Annex M may be used
stment to the level of vacuum applied. Details of the test method shall be provided on requeg

ging and labelling
ging

n shall be packed in an individual container. One or more individual containers may be pack
ing such as a consumer package. The individual container, or consumer package or both,

nsumers in individual \containers then the individual container shall be regarded as a cong
shall meet all the Jabelling requirements.
Il not have.adeleterious effect on the condom or be harmful to the user.

ntainersand any other packaging shall protect the condom from damage during transp
iddal containers and any other packaging shall be designed in such a way that the packag

be opened

0,4.

ed in

5. An

The
with

ed in
shall

ondom from environmental damage as is appropriate for the product. If condoms are supplied

umer

medium, sueh-as ink, used on a condom or any part of the package directly in contact with the

brt or
B can

without damaging the condom. The design of the individual container should facilitate

easy

opening.

Manufacturers shall ensure that each lot complies with the established specification for packaging.

16.2 Labelling

NOTE
apply.

16.2.1

Symbols

National or other regulations relating to labelling, e.g. for latex allergy, which could be more stringent, can

Any symbols used on packaging, information, and marketing materials shall meet the requirements of

ISO 15223.

© 1S0O 2011 — All rights reserved
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2 Individual container

Each individual container shall be indelibly and legibly marked with at least the following information:

a)

b)

c)

If the[individual container Is distributed outside a consumer pack within Europe then the CE Mark

of th

requifements of 16.2.4 shall be met.

16.2.3 Consumer package

16.2.3.1 General. Where products are supplied for distribution in consumer.packages, the p4
confgrm to the requirements of 16.2.3.2 and 16.2.3.3.

16.2.3.2 Consumer package exterior. The outside of the consumer package shall bear
following information in at least one of the official languages of the{country of destination or

diffe
a)
b)
c)

d)

e)

)

h)

©1S0O 2011 - All rights reserved

the identity of the manufacturer or distributor or, if permitted by local regulations, the registered brand or

trade mark;

the manufacturer's identifying reference for traceability (e.g. the lot number);

the expiry date (year and month) — the format of the year shall be in four digits and the format of the

month shall be in letters or two digits.

manufacturer or European Authorized Representative shall be printed on the individual

rently by that country or the purchaser and the seller:

4

[«

description of the condom, whether it is contoured or has)a reservoir, and if it is coloured or

e number of condoms contained in the consumer package;
e nominal width of the condom;

e name or trade name and address of thé manufacturer and/or distributor, depending on
egional requirements;

e expiry date (year-month or month-year). If a consumer package contains condoms from

the earliest expiry date shall apply to all condoms;

4

[«

statement of storage instructions appropriate for the material used;

g
[

onditions that are impervious to light or other environmental conditions deleterious to the
he condom;

whether the cendom is lubricated or dry — when a medicinal ingredient is added, it shall be i
ifs purpose ‘indicated (e.g. spermicidal), and if the condom or lubricant is fragranced or fl
ghall also‘be stated;

the /anufacturer's identifying reference for traceability (e.g. the identification number/lot

and address
back and the

ckages shall

at least the
as stipulated

textured;

national and

different lots,

packaging of

dentified and
avoured, this

number) — if

(|fferent types of condoms e.g. of dlf'ferent colours are packaged together in the sa

€ consumer

grer to identify
unlquely the lot numbers of the individual condoms contained in that package, so that it is possible to
trace those lots through all stages of manufacture up to packaging;

a statement indicating the type of synthetic material used, and whether the material contains natural
rubber;

a statement indicating that the condom is for single use;
the number of this International Standard (ISO 23409:2010);
any other applicable warning as required;

if necessary, a statement alerting consumers to any potential allergic reactions as a result of product use.
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16.2.3.3 Instructions for use. The outside or the inside of the consumer package, or a leaflet contained
within the consumer package, shall bear at least the following instructions for use expressed in simple terms
and in at least one of the official languages of the country of destination, if possible supplemented by pictorial
representation of the major steps involved or as stipulated differently by that country:

a) the need to handle the condom carefully, including removal from the packaging in order to avoid damage
to the condom with fingernails, jewellery, etc.;

b) how and when to put on the condom; mention should be made that the condom should be placed on the
erect penis before any contact occurs between the penis and the partner's body so as to assist in the
prevention of sexually transmitted infections and pregnancy;

c) the need to stop and check if the user feels the condom slipping or tightening excessively on to the. penis
becausgq this can lead to breakage;

d) the need to withdraw the penis soon after ejaculation, while holding the condom firmly~in’ place gt the
base of the penis;

e) the need, if an additional lubricant is desired, to use the correct type of lubricant which is recommgnded
for use with the type of condom concerned;

f)  the need to consult a doctor or pharmacist about the compatibility of topical*medicines that might come in
contact with the condom;

g) advice tp seek medical assistance as soon as possible, at least within 72 h should a condom leak or|burst
during uge;

h) advice that if the individual container is obviously damaged-to discard that condom and use a new one
from an undamaged package;

i) instructipns on how to dispose of the used condomj

j) a statement that the condom is for single use= if the condom is reused there might be an increasef risk
of failurg or infection;

k) the numper of this International Standard (ISO 23409:2011);

I) the date|of issue or the date ofrthe Tatest revision of the instructions for use.

16.2.4 Condoms not distribUted in consumer packages

For condoms that are distributed without a consumer package (e.g. in single foils or strips of foils), it Is the
responsibility of the organization distributing the condoms to ensure that adequate information is supplied to
the user in pccordance with local regulations. The individual condom containers shall comply with|local
labelling requirements. If such condoms are for distribution in Europe, the labelling should be in accordance
with the Eurgpean Medical Device Directive 93/42/EECI30] as modified by 2007/47/ECI31],

This information may be in the form of leaflets, training sessions, posters, or additional packing added in the
distribution chain. For guidance on the content, see 16.2.3.2 and 16.2.3.3.

16.3 Inspection

For each lot, 13 consumer packages and 13 individual containers shall be inspected for conformity. All
inspected containers shall conform to the requirements of this International Standard.

Under certain conditions, it might be permissible for the manufacturer or distributor to correct faults associated
with packaging and labelling requirements and to resubmit the lot for further conformity testing. Examples
include insertion of missing instruction leaflets or the re-packaging of individual containers into entirely new
complete consumer packages before placing on the market.

10 © 1S0 2011 — All rights reserved
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If condoms of the same lot are packed into different consumer packages, then at least one consumer package
of each variant should be inspected. The number of packages inspected should not exceed 13, unless the
number of variants exceeds 13.

17 Data sheet and test report

17.1 Data sheet

The manufacturer shall make available to all interested parties a data sheet that contains, for each product
varia[t, atteastthe fottowinginformation:

a) 1nean nominal dimensions (length, width, thickness);
b) airburst means and values for volume and pressure with limits based on testing according to [Clause 11;
c) 1naterials used in the construction of the condom;

d) nominal quantity and type of lubricant;

e) mame and address of manufacturer and contractors (if appropriate);

f)  neference to the clinical investigation conducted in accordance with Clause 10.

17.2| Test report

The test report shall contain at least the following inforimation:

a) mame and address of the test laboratory;

b) mame and address of the client;

c) identification of the test report;

d) identification of the sample-(sample size, lot number and lot size);
e) origin of the sample, date of the arrival of the sample in the laboratory, and who has taken th¢ sample;
f)  a reference to thisInternational Standard (ISO 23409:2011) and the relevant annexes;
listing of<the minimum acceptance requirements for each applicable test (dimensions, ffeedom from

loles, airbufst properties, package integrity, visible defects, quantity of lubricant, including mgasurements
nd tolerances);

h) q pqr‘riptinn of all deviations from this International Standard;

i) results according to the relevant annexes;

j)  measurement error, if available;

k) date of the test report and the signature and title of the person(s) responsible for the report.

Normally it is recommended that condoms used in testing be destroyed after testing. Sometimes condoms

need to be kept to demonstrate particular problems. Thus it is important that the condoms be marked or
stored in such a way that unintentional use is prevented.

© 1S0O 2011 — All rights reserved 11
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Annex A

(normative)

Sampling plans intended for assessing compliance of a continuing
series of lots with sufficient number to allow the switching rules

to

be applied

A.1 Quality verification

When ongoing verification is required of the quality of condoms, it is suggested that, instead gf’)concentfating
solely on evgluation of the final product, the party concerned also directs their attention to the-manufactrer's
quality system. In this connection it should be noted that the ISO 9000[3! family, and in particular ISO 13485!8],
covers the provision of an integrated quality system.

A.2 Sampling plans and compliance levels

If a party wighes to establish, by inspection and testing of samples of thé final product, whether a contihuing
series of lotd are in compliance with the requirements of this International Standard, the sampling plan$ and
acceptance ¢riteria given in Table A.1 shall be applied.

Manufacturefs may use the plans in Table A.1 or may devise’and implement validated alternative quality
control methds that result in at least equivalent consumer protection.

When tests are being conducted on fewer than five lots of‘condoms, the additional protection of the switching
rules in ISO R859-1 is not available and it is recommended that the sampling plans given in Annex B be|used
to maintain the level of consumer protection.

TTbIe A.1 — Sampling plans and acceptance criteria for a continuing series of lots

Attributes

Inspection)level®

Acceptance criteria

Dimensions

13 condoms

All samples shall meet the criteria of length of =160 npm
and width £2 mm of stated nominal width

Bursting volufne and
pressure

Generallinspection level |

testing (see Clause 11)

AQL of 1,5 with low value threshold determined by clipical

13 individual containers

Package integrity Special inspection level S-3 AQL of 2,5
Freedom from holes General inspection level | but at AQL of 0,25
least code letter M
- | General inspection level | but at
Visible defectp least code letter M AQL of 0,4
Packaging and labelling + S consumer packages and All shall comply

Quantity of lubricant

13 condoms

As agreed (see 8.2)

Thickness

13 condoms

As agreed (see 8.3.3)

a8  See ISO 2859-1 where relevant.

Applications for these sampling plans include:

a) ongoing production testing and quality control by a manufacturer;

b) ongoing testing by a purchaser for contractual purposes;

c) ongoing inspection by a national authority.

12
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Annex B
(informative)

Sampling plans that are intended for assessing the compliance of
isolated lots

Use of the sampling plans given in Annex A for small numbers of lots, i.e. less than five, results in a higher

|eve| nf canciimar rick hacatica tha ewitcehina rillace ara not availlahla In crich circtimetancac tha use Of |arger
S -GERASHMeHASK—Be6auseHe-SWHEHRG T hesaFeRoraVahap8—hH-SHER-GHEHMSaR6eSe

samp]
a sui

The 3

Therg is no simple mathematical relationship between the sample size and the lot size. Sample
increased independently of the lot size to achieve a more reliable®estimate of lot quality.

le sizes is recommended in order to maintain an acceptable level of consumer protection:]
able sampling plan is governed by cost considerations. Larger sample sizes give better d
but af increased cost. Purchasers may, for example, rely upon their experience with a particular s
assessing the sample sizes to use for small numbers of lots.

ampling plans given in Table B.1, when applied to isolated lots, provide approximately the
consumer protection as those given in Annex A when used in conjunction with'the switching rules
drawp to the possibility of using double or multiple sampling plans which might reduce the tot
condpms that need to be tested to demonstrate compliance when quality is significantly better thg

Table B.1 — Sampling plans and acceptance criteria for isolated lots

he choice of
scrimination,
upplier when

same level of

. Attention is
8l number of
n the AQLs.

5izes may be

presg

ure

least code letter'M

Attributes Inspection level® Acceptance criteria
Dimdnsions 13 condoms All samples should meet the criteria of length of
>160 mm and width £2 mm of stated nomingl width
Burs{ing volume and General inspectionevel | but at | AQL of 1,5 with low value threshold determined by

clinical testing (see Clause 11)

Special inspéection level S-3 but

Packiage integrity at least code letter H AQL of 2,5
Freediom from holes Genéralinspection level | but at AQL of 0,25
least.Code letter N
Visible defects General inspection level | but at AQL of 0.4

least code letter N

Packaging and labelling

13 consumer packages and
13 individual containers

All should comply

Quar

tity of Idbricant

13 condoms

As agreed (see 8.2)

ThicK

ness

13 condoms

As agreed (see 8.3.3)

a8  See ISO 2859-1 where relevant.

Applications for these sampling plans include:

a) type testing as part of a certification procedure;

b) cases where the total number of lots being assessed is insufficient to allow the switching rules to be
effective;

c) cases of dispute involving isolated lots, e.g. for referee testing.

©1S0O 2011 - All rights reserved
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Annex C
(normative)

Determination of total lubricant for condoms in individual containers

C.1 Princi

ple

The mass lo
appropriate {
A minimum S

C.2 Appa

C.21 Ultrg

C.2.2 Bala

C.2.3 Prop
depending o
specified by
for either the

C.3 Proce

C.3.1  Weig

C.3.2 Slitt

C.3.3 Befo
individual co

C.3.4 Whe
ultrasonic ba
necessary to

C.3.5 Whe|
a bath, and
achieve cong

5s is determined by removing the lubricant from the pack and condom by washing with a"sg
b the condom material. Washing is carried out either in an ultrasonic bath or by manuahagit
ample size of 13 condoms is recommended.

ratus and solvent

sonic cleaning bath(s), or suitable container, e.g. beaker and stirrer.

hce, accurate to 1 mg.

an-2-ol, laboratory reagent grade, or other suitable cleaningisolvent of laboratory reagent

h the synthetic material used in the test condom. Alternative solvents shall be validateq
he manufacturer (hereinafter referred to as “the solvent”). Should alternative solvents be req

dure
h each individual container to the nearest 1 mg and record the results.
ne individual container carefully around three edges and remove the undamaged condom.

re unrolling the condom cut\up one side using scissors, then unroll the condom and wipe it a
htainer free of lubricant.as-much as possible.

h using the ultrasonie’ bath, immerse the condom and individual container in the solvent
th and wash for-2 min to 10 min. Repeat the washing in clean solvent as many timg
achieve constant mass (within 10 mg) and after drying as specified in C.3.6 and C.3.7.

h washing.the condoms manually, immerse the condom and individual container in the solv

tant'mass and after drying as specified in C.3.6 and C.3.7.

condom material or the lubricant material, manufactarers shall specify the solvent to be used.

Ivent
ation.

jrade
and
uired

nd its

in an
bS as

Bent in

vash with manual agitation. Repeat the washing in clean solvent as many times as necessary to

C.3.6 Remove the condom and individual container from the solvent and wipe to remove excess solvent.

C.3.7 Dry the condom and individual container to constant mass (within 10 mg) at a temperature validated
by the manufacturer that is appropriate for the synthetic material being used. The temperature shall not
exceed 55 °C.

C.3.8 Weigh each dry condom and individual container to the nearest 1 mg and subtract this result from that

found in C.3.

14

1 to give the total quantity of lubricant.

© SO 2011 — All rights re
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C.4 Accuracy of lubricant recovery

In an interlaboratory study in natural rubber latex condoms, this method was shown to recover about 85 mg
more “lubricant” than the amount that was added when the test samples were made. This excess “lubricant”
was partly dressing powder, which was also removed by the method.

C.5 Expression of results

The test report shall include the relevant elements of Clause 17, and the amount of lubricant recovered shall
be reported to the nearest 50 mg.

©1S0O 2011 - All rights reserved 15
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D.1 Princi

Annex D
(normative)

Determination of length

ple

The unrolled
reservoir endg

D.2 Appa

D.21 Man
the zero beg

D.3 Proce

D.3.1 Movd
individual co

Scissors or g

D.3.2 Unro

condom is allowed to hang freely over a graduated mandrel and its length, excludin
, is observed and recorded.

ratus

drel, with a scale divided into millimetres and having the dimensions shown in Figure D.1
nning at the rounded end.

dure

e the condom inside the individual container such thatrit is away from the area wher
ntainer is to be torn. Tear the individual container and remove the condom.

ther sharp instruments shall not be used to open.the individual container.

Il the condom, stretch it slightly twice but-by no more than 20 mm to smooth out the wr

j the

with

e the

nkles

caused by the condom having been rolled up. Lubricants may be removed and suitable powders may be

added to ava
D.3.3 Putf

D.3.4 Notel
scale outsidg

D.3.5 Conq

D.4 Expre

The test repq

id sticking.
he condom over the mandrel (D.2.1) and let it hang freely, stretched only by its own mass.

, to the nearest millimetre;-the smallest value of the length of the condom that can be read @
the open end of the condem.

loms subjected to-this'test may also be used for determination of width.

ssion of\results

rt shall'include the information specified in Clause 17 and the length of each tested condom

n the

16
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Dimensions in millimetres

7
s

>200

Figure D.1 — Mandrel for determining length of condom

©1S0O 2011 - All rights reserved 17
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Annex E
(normative)

Determination of width

E.1 Principle

The unrolled|condom is allowed to hang freely over the edge of a ruler and its width is observed and recorded.

E.2 Apparatus

E.2.1 Ruldr, with a scale divided into millimetres.

E.3 Procddure

E.3.1 Mové¢ the condom inside the individual container such that it’isvaway from the area wherg¢ the
individual container is to be torn. Tear the individual container and remeve the condom.

Scissors or dther sharp instruments shall not be used to open the individual container.
E.3.2 Unrdll the condom and lay it flat over the edge of the-tuler (E.2.1), perpendicular to the condom's| axis,
allowing it to|hang freely. If a lubricated condom does not hang freely, then the lubricant shall be removed and
suitable powflers may be added to avoid sticking.

E.3.3 Measure, to the nearest millimetre, the width'of the condom at a point specified in 8.3.2.

E.3.4 Condoms subjected to this test may also be used for determination of length.

E.4 Exprégssion of results

The test repprt shall include the* information specified in Clause 17 and the width of each tested corjdom,
including the|point along the\condom at which the measurement was made.

18 © 1S0 2011 — All rights reserved
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Annex F
(normative)

Determination of thickness

Principle

This

bnnex describes the test method for determining the thickness of a synthetic condom.

F.2 |Apparatus

F.2.1] Flat-footed micrometer, dial or digital type, measurement intervals of-not larger tha
with @& pressure foot set at (22 + 5) kPa. The recommended foot diameter is (5'+.2) mm.

F.2.2] Scissors.

F.3 |Procedure

F.3.1f Move the condom inside the individual containef;such that it is away from the are]
individual container is to be torn. Tear the individual container and remove the condom.

Under no circumstances use scissors or other sharpiinstruments to open the container.

F.3.2] Unroll the condom ensuring that it is not excessively stretched in any direction and wash
in prapan-2-ol or other suitable solvent to remove lubricants. Dry the condom to a constant mass
F.3.3] Cut the condom along its length using scissors and open it out to allow the single wall th
meagured.

F.3.4 Zero the micrometer.and place the test specimen on the micrometer in order to take the r
at 5 mm from the midpeint-between the open and closed ends of the condom, excluding the

Read

the measurement at/twe’ more locations around the circumference, maintaining the same distan
the open and closéd-ends of the condom. Record the average thickness for each condom and
the re¢sults of all.tested condoms.

F.3.5 Repeat F.3.4 (30 + 5) mm from the open end of the condom, and (30 + 5) mm from the cl

and record the single’walled thickness from the micrometer to an accuracy of within +0,001

n 0,001 mm,

a where the

the condom
+ 10 mg).

ckness to be

heasurement
reservoir tip.
mm. Repeat
ces between
hen average

psed end.

F.4
The t

a) t

Expression of results
est report shall include the elements of Clause 17 and the following information:

he individual thickness measurements and average thickness of each condom measured;

b) the average thickness at each of the three locations along the length of the condom [i.e. at (30 + 5) mm
from the closed end, (30 + 5) mm from the open end and at £5 mm from the midpoint between the open
and closed ends];

c) t

© IS0

he average calculated thickness of all the condoms measured.

2011 — All rights reserved
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Annex G
(informative)

Determination of barrier properties using the bacteriophage method

G.1 General

This annex §
condom to a
(STIs), inclug

A condom ig
laboratory te
immunodefic
virus-size pa
be important

pressure and duration are considered most important and should be included” The barrier properties

condom may
Choices of p
with appropri

The choice

general becguse there should be no “background” level of confounding “signal”’, as would be found

radioactively

Surrogate vi
may be bact
less expensi
challenge co
the test virug
an STI. For t

G.2 Test gpecimen

G.21 Test
should be wq

G.2.2 Accg
the test usin
by the synthé

Ct as a barrier to transmission of the etiological micro-organisms of sexually transmitted-infeq

5ts be performed. Since viruses are the smallest etiological STl agents and include the h

rovides the rationale, methodology and the required sensitivity to test the ability of a,syn
ing viruses.
a medical device making a claim that it is effective against STIs and requires<that appro
ency virus (HIV) and hepatitis B virus (HBV), the challenge particle should be a small vir
in real-life conditions. Appropriate choices of challenge particle, solution properties, ang
be determined in a static test, i.e. movement of the condom‘during the test is not req
arameters that make the in vitro test more stringent than expected real-life use are encour
ate justification.
bf challenge particle has several important aspects. A biological assay might be prefern
(or otherwise) labelled viruses or virus-like particles.
uses of appropriate size and shape may be substituted for human pathogens. Such surro
erial viruses (such as bacteriophages-25 nm to 27 nm in diameter), which are safer, faste
ve to use for testing and which can.besreadily obtained at sufficient titre to provide an ade
hcentration. However, in order for(the test to be used to demonstrate safety with regard to

should be smaller than the hepatitis B virus (42 nm diameter), the smallest etiological age
nese reasons, the following pfotocol suggests use of a small bacterial virus as challenge par]

condoms should be carefully handled so they are not damaged during the test procedure. G
rn as a precautionary measure to prevent abrasion or puncture by fingernails, jewellery, etc.

mpanying lubricants and spermicides, if present, should be removed to prevent interference
g the method in Annex C. Wash the condom in propan-2-ol or other suitable solvent deterr
tic-material to remove lubricants without damaging the condom material.

G.3 General requirements

G.3.1

thetic

tions

briate
iman
us or
rticle. Test conditions should account for as many parameters as possible that are considered to
| test

of a

lired.
hged,

ed in

with

jates
r and

Huate
STls,
nt for
icle.

oves

b with
hined

The test consists of filling the condom with virus-containing buffer and determining whether any

viruses penetrate that barrier during submersion in collection buffer. Virus penetration is quantified and
reported as equivalent volume of challenge suspension needed to account for the amount of virus penetration.

20
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G.3.2 Attach the test condom to an apparatus which:

a) provides a leakproof seal around the top and leaves an appropriate length of test portion available for the
virus penetration test (at least 140 mm);

b) provides for restraining of the condom to prevent overexpansion under pressure:

1)

dimensions of the restrainer should allow expansion of the test portion of the condom to a length of

140 mm to 150 mm and a justified circumference depending on the synthetic material tested,

2) the contour of the restrainer should match that of the condom, including the reservoir tip,

if present,

N

c) |
d)
e) 4
f) §
G.3.3
a) |

b) ¢

4

[«

Phys
may

3) restrainers of the same size and material should be used with the test condoms

comparative condoms;
rovides for exposure of the inside of the condom to aqueous challenge virus suspension;
rovides for application of pressure to that suspension;
llows for submersion of test portion of condom in collection fluid;
rovides for access to challenge virus suspension inside condom/for-assay following the test
Fill the condom with a buffer that complies with the following criteria:

as pH approximately 7, salinity of any one of several variations of physiological saline, su
ess than 0,05 N/m [may be provided by 0,1 % TritonX=100®1)];

ontains the challenge virus at sufficient titre,-gven at the end of the test (at least 108 pfu/n
re plaque-forming units, of a small, approximately spherical virus).

be performed at room temperature 25+ 2) °C when saline is used.

and with the

rface tension

nl, where pfu

ological saline has a lower viscosity than semen and therefore provides a more stringent {est. The test

The bacteriophage phiX 174 may be used as the challenge virus. Other similar challenge bacterigpphages may

be us

G.34
or mq

G.3.5
surfa

G.3.6
tip, if

ed but would have to be justified as equivalent to phiX 174.

Place the condom under pressure such that the pressure of the challenge fluid is equiva
re (e.g. hydrostatically with an 810 mm column of water or with air or gas pressure.

Place the condom in a collection container with sufficient buffer to allow fluid contact
ce of the condom and to collect any virus that penetrates through the condom.

Submerge the filled, pressurized condom (first 140 mm from the closed end, excluding
present) in the collection buffer for at least 30 min.

lent to 8 kPa

with the test

the reservoir

G.3.7

Assay the collection buffer for the challenge virus to determine whether any virus has penetrated the

condom and passed into the collection buffer. Mix the collection fluid at the time of assay so that the assay
aliquots are representative.

G.3.8 Calculate the equivalent volume of challenge virus penetration needed to account for the amount of

virus

found in collection buffer.

1) Triton X-100® is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.
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G.3.9 Use positive controls to examine items a) to e).

a) Follow the same procedure for the test above using condoms with representative pinholes placed using a
small gauge needle of diameter 30 ym. Positive control experiments of the same duration are needed to
ensure that the overall test is functioning properly. Condoms with intentional pinholes may be used,
although it is recognized that it is difficult to produce small pinholes.

b) Determine whether the challenge virus remained at a stable concentration in the condom during the test.
Data from several condoms are needed and should be collected as part of each condom test. The titre of
the challenge virus suspension inside the condom at the end of the test is compared to the titre originally
placed in the condom. This determines whether and how much the challenge virus titre changes during
the test because-eHnteracton-with-the-condom-and-the-testapparatus—erotherfacters:

c) Determine whether any virus that penetrates the condom remains detectable in the collectionbuffer over
the test period. This can be done by “spiking” the collection buffer with a low level of virus befere a mock
test (where there is no virus inside the condom and for the same duration) and assaying.the titre ¢f the
collectiop buffer at the beginning and end of the mock test. This determines whether.and how mudh the
penetrated virus titre changes during the test as a result of interaction with the outside f the condom, the
restraingr or the collection container.

d) Increasq the starting challenge titre if the stability control or the defections ‘control (or both) indicate the
loss of vjrus titre to compensate for the loss in order to maintain the overall sensitivity of the test.

e) It can bg useful to determine via controls (e.g. settle plates) whethercontamination caused by aerosglized
virus or pther leaks can lead to false evidence of virus penetrationef.the condom.

G.4 Samplle size

A minimum qdf 60 condoms, 20 from each of three lots, should be used in order to determine acceptability. The

comparative [natural rubber latex condom (20 condomss),’meeting the requirements of ISO 4074, to be uged in

the clinical sfudy are to be tested as a control using-steps G.3.2 to G.3.9.

G.5 Detedtion limits and reporting

G.5.1 Detegtion limits

G.5.11 \ssay 1 mlin triplicate (3 ml total).

G.5.1.2 For a 95 %._confidence that an assay finds at least one virus when a virus is present

[i.e. p(0) < 0,05], the average number of infectious particles per total volume assayed should be at least three;

e.g. there is g 95 %<probability that a titre of 1 pfu/ml results in at least one plaque in a 3 ml total assay. [Thus,

the sensitivity ordetéction limit of this assay can be claimed as 1 pfu/ml when 3 ml is assayed. Detection limit

expressed ap wolume of challenge virus suspension that penetrated the barrier is probably the most useful
measure of test sensitivity. For example, in a real-life risk assessment, the volume of transmitted virus-

containing fluid can be translated into infectious units when the titre of a pathogenic virus (in real life) is known.
The test procedure should be able to detect 2 X 106 ml penetration of the challenge virus suspension. This
can be done by using a challenge titre of 1 X 108 pfu/ml, a collection buffer volume of 200 ml and assaying
1 ml in triplicate from the collection buffer (assuming no loss of virus titre in the challenge buffer nor in the

collection buffer).

The assay detection limit of 1 pfu/ml

(1 pfu/ml x 200 ml) or 2 X 10-6 ml (200 pfu divided by 1 x 108 pfu/ml).

G.5.1.3 Presentation of results for all the test condoms should be presented in a table that includes:
a) the challenge virus titre;
b) the virus titre in the collection buffer;

22
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c) any correction factor for loss of virus (determined in the controls);
d) the calculated challenge volume that penetrated (for the condoms that allowed virus transmission).

The volume of challenge virus suspension needed to account for the virus penetration into the collection buffer
can be calculated for each condom by the method presented in G.5.1.2. If some loss of virus titre occurs
either inside the condom or outside in the collection container, the calculation should include the appropriate
correction for such loss. For condoms that apparently do not allow virus transmission, the detection limit of
that particular test should be given, e.g. as 2 X 10-8 ml. Report forms and test results for virus penetration of
condom samples should be presented in tabular form, where the data for each condom are individually
reported following the requirements of Clause 17.

G.5.2 Reporting
G.5.2.1 Positive control

The rfeport of the results of the positive control experiment should be done usingthe’same reportjng format as
with yirus penetration of test samples.

G.5.2.2 Challenge to virus stability

Results from the test of challenge virus stability should be presentéd)in tabular form, where the gata for each
condpm are individually reported. Necessary items for each test sample are:

a) date test was performed;

b) :[tre of challenge titre placed inside the condom at.theé beginning of the test;
c) fitre of challenge titre inside the condom at the‘end of the test;

d) ¢alculated ratio of final to initial titre.

G.5.2.3 Challenge to virus detection

Results from tests to determine.the detection of penetrated virus should be in tabular form, wher¢ the data for
each|condom are individually reported. Necessary items for each test sample are:

a) date test was performed;
b) \virus titre in cgllection buffer at the beginning of the test;
c) \irus titre.in/collection buffer at the end of the test;

d) ¢alculated ratio of final to initial titre.
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Annex H
(normative)

Determination of the bursting volume and pressure

H.1 Principle

A specified
condom are
should be re

Recommend

ength of the condom is inflated with air, and the volume and pressure required to burs
recorded. Should the inflation device also be used for testing latex condoms, the(equip
calibrated using Annex | prior to testing condoms in compliance with this International Standg

ptions on system calibration are given in Annex I.

t the
ment
rd.

aving

d the

air is
which

hooth
o the
dom,

ring
ause

H.2 Apparatus

H.2.1 kion apparatus, e.g. as in Figure H.1, suitable for inflating the_.condom with clean oil-fre¢ and

moisture-freg air at a specified rate, provided with equipment for measuring yolume and pressure and h

the following|features:

a) a pressiire sensor configured such that there is no pressure,differential between the condom an
pressure sensor;

b) an apparatus for recording the volume of inflation air-delivered, configured such that the volume of
measured or calculated at the appropriate pressure within the condom and not at the line pressure (
might bg higher);

c) a device (test head) for mounting the copdom on the machine, with a length limiter having a sn
sphere ¢r hemisphere 25 mm in diameterat its top for hanging the unrolled condom when fixed {
apparatys, and fixed in a position such, that when the condom is clamped, the length of the cor]
excluding reservoir, remaining for inflation is (150 + 3) mm;

d) a clampjng device for holding the condom and sealing it to the mounting device, e.g. a clamping
having rjo sharp edges or protrusions — the clamping ring, test head, and length limiter shall not ¢
significant stretching of the'éondom during mounting on the test head;

e) pressurg and volume,measuring equipment capable of:

1)

2)

aximum.permissible limit of error of £3 % for volumes greater than 30 % of the expected n
tever method is used to measure volume,

nean,

measuring the pressure at burst of the condom with a maximum permissible limit of error of
10,05 kPa.

H.2.2 Clamping device, e.g. a clamping ring having no sharp edges or protrusions. The recommended
material of construction is transparent plastic. The clamping ring should not stretch the condom as the
clamping ring is placed on to its mount.

When used with an air-inflated cuff mount, the clamping ring should have an internal diameter 36 mm to
40 mm, recommended height 50 mm and extending no more than 3 mm above the air-inflated cuff. The cuff
should deflate to such a diameter that the condom freely rolls over it.

24
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Inflation cabinet, containing the mounting device, having the facility for viewing the condom during

inflation, and of sufficient size to allow the condom to expand freely without being damaged by any part of the
cabinet.

H.3

H.3.1

Procedure

Carry out the test under controlled temperature of (25 + 5) °C and relative humidity (55 + 1

0) %.

H.3.2 Move the condom inside the individual container such that it is away from the area where the

indivi

dual container is to be torn. Tear the individual container and remove the condom.

Scis

H.3.

shall be worn.

H.3.

The ¢

H.3.5 Hang the condom on the rod [H.2.1 ¢)] and affix to the motnt (H.2.2). Take care whe

clam
to 0,5
expa

If the
burst|

H.3.6
to th
minin
neare

H.4

The
presq

rs or other sharp instruments shall not be used to open the individual container.

Suitable gloves or finger cots shall be worn while handling the condom. In cases’of dis

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

ondom may be unrolled directly on to the rod on the test equipment.

bing ring on its mount to avoid damaging or stretching the condom. Inflate with air at a rate
dm3/s (24 dm3/min to 30 dm3/min) as validated by the manufacturer. Check to ensure tha
nds and that there are no obvious leaks.

condom exhibits an obvious leak, the test should'be discontinued because the condom
The condom should be replaced and the test continued.

If the condom does not leak, measure and record the bursting volume, in cubic decime
b nearest 0,1 dm?3 if the minimum burst.volume is below 15dm3, and to the nearest 0
hum burst volume is 15 dm3 or above;-The bursting pressure, in kilopascals, shall be ro
st 0,05 kPa.

Expression of results

est report shall include’ the information specified in Clause 17 and the bursting volume
ure of each tested-condom.

pute, gloves

h placing the
of 0,4 dm3/s
the condom

might never

tres rounded
|5 dm3 if the
Linded to the

and bursting
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Dimensions in millimetres
®25

/ A-A

150 +3

v,v
K
LKL

KL

T
2R

7
%5

75
0%

50
T2
8

K2
%

\

\

, I |
<

condom
cord

flexible expansion cuff

1

2

3

4  clamping collar
5 airinlet for testing
6

air inlet for keeping condom in place

a8  To pressure-measuring device.
b Areas open for gas flow.

Figure H.1 — Example of a suitable apparatus for determining bursting characteristics
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Annex |
(informative)

Calibration of air inflation equipment for determination of burst volume

S

1.1 §
Due

verifi
requi

The s
exan]
algor
insta
syste

In-ho
readi
.2

This
cond

with @ pin near the reservoir, and observing whether the mark has moved.

.31
This

of co
clam

1.4 G

This
be ag

and pressure

yystermcheckatgorithm

o the diversity of equipment used by different laboratories, it is not practical to define.all ca
cation procedures. It should be noted that equipment regularly used for natural rubberatex
re recalibration to test condoms made from synthetic materials.

steps described in 1.2 to 1.10 and presented as a flow diagram in Figure 1.1, if-performed in
ple of suitable system checks for verification, audit and calibration that Japply to many s
thm can require adaption to suit individual equipment configurations, Séme systems can be
lation of additional equipment, such as tees, isolating valves or manual control switches
m checking.

use calibrations should be done at appropriate intervals, of whenever there is a reason
ng on an instrument.
Llamp slip force check

est ensures that the condom length does pot vary significantly during inflation and consists
bm as close as possible to the top of the\collar, inflating the condom until it is near to bur

hflation length check

s a measurement, either on the test head or on the length-measuring mandrel, that verifies
ndom is being inflated,-i’e. that the length limiter is properly set, that the condom is not strg
bing equipment, and\that it is not being blown out of position before the clamp grips it.

Luff leak check

s a‘chieck that inflated cuffs do not leak air, especially into the condom. If the cuff and the g

libration and
tondoms can

prder, are an
ystems. The
hefit from the
, to facilitate

to doubt the

of marking a
5t, bursting it

that 150 mm
tched by the

ir supply can

tuated separately, it is possible to check the cuff by turning on the air supply, isolating the ¢

uff, and then

obse

rving It to see that 1t Is still inflated atter 5 min.

1.5 Air supply leak check

This step checks that there are no leaks in the air supply system or the pressure-sensing system that would
cause an error in the measured volume.
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1.6 Pressure gauge calibration

Pressure gauges or transducers can be checked regularly against a reference meter, connected in parallel
with the gauge or transducer. A convenient and accurate reference is a water-tube manometer. The whole
range of pressures encountered should be checked, either by placing a variable constriction over the test
head or by inflating a condom (or two, one over the other) in stages.

NOTE Some items, such as elimination of leaks, are a prerequisite to others, such as calibration of volume and
pressure readings, but others, such as timer checking, inflation length and verification of automatic recording, can be done
independently of most other checks.

Clamp slick force check

Inflation length check

Cuff leak check

Air supply leak check

Pressure calibration

Volume meter calibration or
calibration of inzline rotameters

Flowrate calculation and adjustment
(correction for pressure drops,
temperature changes)

Timer check

Verification of
automatic recording

1.7 Air flow rate adjustment and calibration

If the system relies on timing the inflation and multiplying by the flow rate, the flow rate needs to be known
accurately; if, however, total volume is measured, it needs only to be within the stipulated range. It is
advisable to set the flow rate around the centre of the allowable range, to allow for fluctuations due to ambient
conditions.

Flow rate calibration is conveniently carried out using a suitable variable-area flowmeter (rotameter) calibrated

against a certified instrument. Rotameters are simple in construction, having few moving parts, and much of
the critical equipment inside the meter is directly visible to the user. Volume meters may also be used.
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The calibrating meter should be attached directly to the condom test head, where the condoms are normally
mounted. Suitable stands and connecting hoses (with minimal pressure drop) might be necessary. If there is
no permanent in-line meter, it is important to verify that the connection of the meter does not alter the flow rate

sign

ificantly.

Changes in ambient conditions can affect the flow rate slightly, and on systems that rely on elapse of time to
burst, flow rate should be checked and recalculated twice daily, and whenever there are major weather
changes.

.8 In-line volume or flow rate meter calibration

For

volu

corre
head

1

of th

stems equipped with an in-line volume meter (e.g. a diaphragm meter or a turbine meter),
meter can be checked against the rotameter (or other reference meter) cited in s Thg
ne as the quantity of air delivered to the condom, and either it should be measuredyat‘the tg
ction should be made (using the ideal gas law) for any expansion between the vélume mete
The pressure drop between the volume meter and the test head should bejascertained b

n

the accuracy

test defines
st head, or a
r and the test
y a pressure

gaugg at the volume meter.
In-ling rotameters, like calibrating rotameters, are governed by Equation{l:2) (the rotameter |equation). A
correction should be made for the pressure and temperature under whigh~the rotameter is operating, and for

the e

1.9 1

Stop
broaq

1.10

On s
other
burst
syste

com

1.11

Ifag

the i

whe

kKpansion between the in-line meter and the test head.

[imer check

vatches or electric timers should be checked against nationally certified timers (e.g. telephd
cast time signals).

Verification of automatic recording

ystems where results (of pressures) volumes or times) are recorded automatically using

equipment, it is necessary to ¢heck that the quantities recorded are actually those current
This should be done for eachitest head in the system. The burst volume (or time, as appr

m) and the burst pressure ;should be observed for five condoms on each head. The resu

pared with the automatieally recorded values.

Important equations

as experiences a drop in pressure as it flows, it expands. The flow rate and the pressure g

deal gasilaw:

bne clocks or

computers or
bt the time of
bpriate to the
ts should be

re related by

B1494=P2492

(1.1)

re

p4 is the pressure at point 1 in the system;

po is the pressure at point 2 in the system;
g4 is the volume flow rate at point 1 in the system;

g, is the volume flow rate at point 2 in the system.
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The reading on a rotameter depends on the pressure and temperature of the gas flowing through it. The true
flow rate, g, is given by Equation (1.2)

qdc

where

9m

30

:qm

Po Im

Pm To

is the flow rate indicated;

la—tla

(1.2)

H t lo Lt ry | 4 ry + THN ol
IS T AdUSUNUTT PTTSSUTT at WiTiuiT uTe TUlaliete 15 LaituT atcu,

is the temperature, in kelvins, at which the rotameter is calibrated;

is the absolute pressure when the measurement is being made;

is the temperature, in kelvins, when the measurement is being made.
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Annex J
(normative)

Testing for holes

J.1 General

This gnnex specifies the methods of testing for holes in condoms made of synthetic materials,

J.2 (Water leak test

J.2.1 Principle

A comdom is filled with a specified volume of water and examined for visibleswater leakage through the wall of
the guspended condom. In the absence of any leakage the condom is then rolled on colour¢d absorbent
papef that is subsequently examined for signs of leakage of water from the condom.

J.2.2 Apparatus and materials

J.2.2(1 Mounting equipment, suitable for mounting-thé condom at its open end, allowing it to be freely
suspended, with a means of filling the condom with water while it is suspended. An example |of a suitable
mount is shown in Figure J.1.

J.2.2{2 Coloured absorbent paper.

J.2.2|3 Rolling device (optional), incorporating a smooth transparent plate. It may be plaged at a fixed
height above and parallel to the absorbent paper, where its horizontal movement rolls the condpm back and
forth,| The plate, if used, shall turnihe condom through at least one complete revolution, when it is moved
through its travel.

J.2.2|14 Clamping device.(optional), suitable for holding closed the twisted open end of a gondom, and
preventing it from leaking;-without causing damage to the part to be rolled on absorbent paper. An example is
a sprung paper clip.

J.2.3 Procedure

J.2.31 Move the condom inside the individual container such that it is away from the arga where the
individuah container is to be torn. Tear the individual container and remove the condom. Scisgors or other
sharp inStruments shall not be used to open the individual container. Wear suitable gloves or finger cots while
handling the condom.

J.2.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction. If any hole or tear
is noticed, that condom shall be deemed not to be in compliance and further testing of that condom shall be
discontinued.

J.2.3.3 Record condoms with other visible defects, namely: broken, missing or severely distorted rims or
retention mechanisms, and permanent creases with adhesion of the film.

J.2.34 Fit the open end of the condom on to the mount so that the condom is suspended open end
upwards.
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Dimensions in millimetres

Key
1 well-rounfled edge
2 rubberring

Figure J.1 — Suitable mount

J.2.3.5 Add sufficient water 1o fill the condom up to a maximum of 300 ml. If it is not possible to get
300 ml of water to be containedwithin the condom, allow the remainder of the water to form a pressure |head
within the filling system. The.water temperature is to be between 10 °C and 40 °C and make sure that the
humidity in the ambient @ir-does not condense on the outside of the condom. Inspect the condom for \isible
signs of leakpge. Deem as failed any condom exhibiting visible signs of leakage from holes located morg than
25 mm (detefmined 0 an accuracy of 1 mm) from the open end and discontinue the test. Holes found near the
open end shall be ‘marked, and measured after the condom is emptied to determine whether they are [more
than 25 mm {rom the open end.

J.2.3.6 If there is no visible leakage through the condom after suspension, take hold of the condom by
the closed end, and seal the condom, e.g. by twisting it for approximately 1,5 revolutions or by using a suitable
plug at a point less than 25 mm from the open end, and remove it from the mount. Hold the end closed with
one hand, or with a suitable clamping device (J.2.2.4).

J.2.3.7 Transfer the condom on to a dry sheet of coloured absorbent paper, and roll the closed end
around at least one revolution on the paper, keeping the hand applying the motion and pressure at a distance
of 25 mm to 35 mm above the paper. Then lay the condom on the coloured absorbent paper, with the axis of
the cylinder thus formed parallel to the paper.
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.8

the condom in its water-filled condition, using one of the two methods below.

a)

Manual rolling

Roll the condom back and forth at least once for a distance at least equal to the circumference of

During rolling, spread the fingers of the hand so as to distribute the force on the condom as equally as
possible. Maintain the hand at a distance of 25 mm to 35 mm above the absorbent paper. Move the hand
with respect to the condom so that the condom as a whole is subjected to hand pressure and comes in
contact with the absorbent paper.

b)

Mechanically assisted rolling

f
c

-

!
!

Steps
twice
lubric

J.2.3
any

meag
holeg

NOTH
if vali

J.3

J.3.1

Place the condom on the coloured absorbent paper, and use the rolling device (J.2.2.3)
ondom through at least one complete revolution.

'he condom may be rolled through more than one revolution in order to verify whether the
resent. It is intended that the number of revolutions be small, and in no casg, greater than
ieces of coloured absorbent paper.

on two separate sheets of coloured absorbent paper, to eliminate confusion between marks
ant and those made by the water.

9 Inspect the coloured absorbent paper for any sign 6f/leakage of water from the co
marks made by the lubricant. Holes found near the opén end shall be marked, and
ured after being emptied to verify that they are more ‘than 25 mm from the open end. C

more than 25 mm from the open end shall be deemed-hot to be in compliance.

Other test methods including the electrolyte test-method may be used for detecting holes in synt
ated. Not all materials are compatible with the electrolyte test method.

Electrical test

General

The ¢lectrical test method may.be used to evaluate condoms made from alternative materials if

decig
verify

ion to use the electrical method instead of the manual method should be based on validatio
comparable levels of-hole detection.

Principle

presence o
basis of the electrical conductivity part of the test alone. The presence of a hole is confirmed by rolling the
condom on coloured absorbent paper.

J.3.3

J.3.3.

condomssare initially screened electrically to detect holes. A condom which has no hole

ator and-allows no current to flow in an electrical circuit. A condom with a hole allows a curre

to move the

re is leakage
10 over both

5 J.2.3.7 and J.2.3.8 may be conducted in any order. For lubricated .condoms, the rolling fnay be done

made by the

dom. Ignore
heir location
pondoms with

hetic materials

suitable. The
N studies that

5 acts as an
ht to pass.

Apparatus and electrolyte

1 Electric testing equipment, e.g. as shown in Figures J.2 and J.3.

confirm the
made on the

The parameters are: voltage (10 £ 0,1) V d.c.; resistance (10 + 0,5) kQ; accuracy of the voltmeter +3 mV.
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J.3.3.2 Electrolyte solution. An aqueous sodium chloride solution, pyuc =109/, at (25+5)°C is
recommended, but a solution of suitable electrolyte with equivalent conductivity may be used as an alternative
[PNa,s0, = (15,4 £ 1,0) g/1].

J.3.4 Procedure

J.3.41 Move the condom inside the individual container such that it is away from the area where the
container is to be torn. Tear the container and remove the condom.

In no circumstances, use scissors or other sharp instruments to open the package.

Wear suitable gloves or finger cots while handling the condom.
J.3.4.2 Unroll the condom ensuring that it is not excessively stretched in any direction.

J.3.4.3 Examine the condom visually. Deem any condom which exhibits a visible holg\or tear a fhilure
and discontinue the test.

J.3.4.4 Record condoms with visible defects (other than holes and tears).

J.3.45 Fit the open end of the condom on to the mount (J.2.2.1) so that theyeondom is suspended|open
end upwards].

6

support ($ee Figure J.3)
condom filled with electrolyte fixed on support
electrodelfixed to support

container with electrolyte

voltmeter
resistor R = 10 kQ

1
2
3
4
5 electrodes
6
7
8  voltage source V=10V d.c. (stable)

Figure J.2 — Schematic diagram of electric testing equipment
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Dimensions in millimetres

70
I
!
~ |
S %
i
[
A3 |
i
I
®30
L2
L8
Key
R3 radius
Figure J.3 — Examples of means of attaching the condom to the support
J.3.4{6 Add (300 + 10) ml of electrolyte (J.3.3.2) to the condom. Reject any condom that|leaks during
fillingl After all the electrolyte has been added, apply a 10 V d.c. stabilized continuous voltage solirce in series
with B 10 kQ high precision electrical resistance between the electrode in the container and J‘he electrode
inside the condom. Steep the condom in.the electrolyte in the container so that all but a minimym of 25 mm

from

Mea
max

If a |
inJ.3

J.3.4
remo

by gd

J.4
The

a)

b)

c)

d)

the open end is submerged.

q
J

ure the voltage at the resister.as the condom is steeped in the electrolyte and for up to (1
mum immersion. Record the_highest voltage observed.

oltage equal to or greater than 50 mV is recorded subject the condom to the water test
4.7.

7 Seal the“6pen end of the condom by twisting the condom for approximately 1,5 re
ve the condom from the mount. Remove the excess electrolyte by wiping the condom with §
ntle rolling,on absorbent paper. Subject the condom to the water test as described in J.2.3.7

0 + 2) s after

As described

olutions and
soft cloth or
to J.2.3.9.

L -Expression-ofresulis

test report shall include elements from Clause 17 and the following particulars:

the number of condoms exhibiting a visible hole or tear before mounting on the apparatus and the
number of condoms exhibiting a voltage equal to or greater than 50 mV in the case of the electrical test;

the number of condoms with observable leaks on the apparatus, which when measured are more than

25 mm from the open end (in the case of the visual test);

the number of condoms which showed signs of leakage on rolling, which when measured are more than

25 mm from the open end;

the number of condoms with visible defects other than holes or tears, and their nature.
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