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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.

any pptent rights identified during the development of the document will be'in the Intrody

Any tfade name used in this document is information given for the convenience of users
const

For an explanation on the meaning of ISO specific terms~and expressions related t
assespment, as well as information about ISO’s adherence to the WTO principles in t
Barrigrs to Trade (TBT) see the following URL: Forewoid - Supplementary information

The cpmmittee responsible for this document is ISQ/TC 157, Non-systemic contraceptives af
prophylactics.

This third edition cancels and replaces the;second edition (ISO 4074:2014), which has bee
revis¢d. The modifications are as follows

a)
b)

)

d)

f)

g)

h)

The procedures used ] ] Jed ) 3
descrfbed in the ISO/IEC Directives, Part 1. In particular the different approval criteriajng

rights. ISO shall not be held responsible for identifying any or all such patent righ

e [SO list of patent declarations received (see www.iso.org/patents):

tute an endorsement.

Tlhe maximum lot size has been limited to 500 000.
Specific requirements for biocompatibility assessments, as defined in ISO 10993-1, havsg

Ifis recommended that hanufacturers establish procedures for the periodic monitoring
bntamination (biobdrden) as part of their quality management system including requ
he absence of specific pathogens and limits for total viable counts on finished condo
[ determining)bioburden levels on condoms are given in Annex G.
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pecific réquirements for extra strength condoms have been deleted but there is n
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ts. Details of
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n technically
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v of microbial
lirements for
ms; methods

bw a general

S
requirement for manufacturers to justify any additional claims made for their pro
relating to improved efficacy or safety have to be substantiated by clinical investigati

ucts; claims
n.

ATminimum airburst volume of 23,0 dim> has been introduced for condoms with mid-body widths

that are greater than or equal to 65,0 mm and not more than 75,0 mm.

The radius of the inner edge of the clamping collar wherever it contacts the inflated condom has to

be a minimum of 2 mm (Annex H).

The volumes of electrolyte used in the electrical test for determining freedom from holes described

in Annex M have been brought into line with the volumes used for the water leak test.

The volumes of water or electrolyte specified in the freedom from holes test have been

increased for

condoms that have mid-body widths greater than or equal to 56 mm and/or are longer that 210 mm.

When conducting the electrical test for freedom from holes, the voltage is now measured from the

time that the condom is first immersed and for up to 10 s after full immersion.
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j)  The method of testing for freedom from holes specified in ASTM D3492[8] has been included by
reference.

k) A limit has been introduced for the number of individual containers with visibly open seals, to
be evaluated when the containers are inspected during the freedom from holes test described in
Annex M.

1) Recommended requirements for minimum airburst properties and freedom from holes testing for
condoms narrower than 45 mm and/or shorter than 160 mm have been introduced in informative
Annex P to provide guidance to regulatory authorities, notified bodies and other interested
parties when assessing condoms that fall outside of the normative size range specified in this
Internatjonal Standard
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for freedom from holes, airburst properties, and package integrity are required
ng stability studies to establish that condoms meet the minimum stability require
| in this International Standard and when determining condom shetflives.

cedure for determining the thickness of a condom by, th€ micrometer meth
d in detalil.

hative method of removing the lubricant from the condom using an aqueous surfg
has been introduced into the method for determining the amount of lubricant on the co}

s have been made to labelling requirements including the additional information suj
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henting the requirements of this International Standard to allow manufacturers to
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Introduction

Condoms made from intact latex film have been shown to be a barrier to human immunodeficiency virus

(HIV), other infectious agents responsible for the transmission of sexually transmitted infe

ctions (STIs),

and to spermatozoa. Numerous clinical studies have confirmed that male latex condoms are effective in
helping to prevent pregnancy and reduce the risk of transmission of most STIs including HIV.

In order to help ensure that condoms are effective for contraceptive purposes and in assisting in the
prevention of transmission of STIs, it is essential that condoms fit the penis properly, are free from
holes, have adequate phy51cal strength so as not to break durlng use, are correctly packaged to protect

e addressed in

hire produced
rements and

appropriate
hnufacturing

itor microbial

contamination during production are included in this International Standard. Methods thaf can be used

to detlermine bioburden levels are included in Annex G.

This |nternational Standard requires manufacturers to conduct stability tests to estimfate the shelf

life of any new or modified condom before the product is placed on the market and to

initiate real-

time $tability studies. These requirements are described in Clause 11. The real-time staHjility test can

be copsidered as part of the manufacturers’ requirement to conduct post-marketing su

Fveillance on

their products. These requirements are intendedto ensure that manufacturers have adequate data to

suppart shelf life claims before products are placed on the market and that these data are

available for

reviey by regulatory authorities, third party test laboratories, and purchasers. They are 4lso intended

to linlit the need for third parties to conduct long-term stability studies.

Condpms might be subject to specificlacal requirements as required by national regulat
additon to those specified in this Intérnational Standard.

bry bodies in

ISO 16038l6] provides guidancefor the application of this International Standard. It includes additional

information on the test methods and requirements specified in this International Standar

.
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INTERNATIONAL STANDARD ISO 4074:2015(E)

Natural rubber latex male condoms — Requirements and
test methods

1 Scope

This International Standard specifies requirements and test methods for male condoms made from
naturalrubberlatex

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced imthis docurhent and are
indispensable for its application. For dated references, only the edition cited applies. |[For undated
refer¢nces, the latest edition of the referenced document (including any amendments) applies.

ISO 2859-1, Sampling procedures for inspection by attributes — Part.1: Sampling schemés indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

[SO 10993-1, Biological evaluation of medical devices — Part/1’ Evaluation and testing within a risk
management process

[SO 10993-5, Biological evaluation of medical devices — Part 5: Tests for in vitro cytotoxicity
[SO 10993-10, Biological evaluation of medical devices*— Part 10: Tests for irritation and skin|sensitization

ISO 1$223-1, Medical devices — Symbols to be used with medical device labels, labelling and ifformation to
be supplied — Part 1: General requirements

[SO 1p223-2, Medical devices — Symbplsto be used with medical device labels, labelling, and information
to be supplied — Part 2: Symbol development, selection and validation

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratorjes

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

31
acceptance.quality limit
AQL
qualitydevel that is the worst tolerable process average when a continuing series of lots is qubmitted for
acceprairce baulp}iug

[SOURCE: ISO 2859-1:1999, 3.1.26]

3.2

male condom

medical device used by consumers, which is intended to cover and be retained on the penis during
sexual activity, for purposes of contraception and prevention of sexually transmitted infections

3.3
consumer package
package, intended for distribution to a consumer, containing one or more individual containers of condoms

© IS0 2015 - All rights reserved 1
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3.4
expiry date

date after which the condom should not be used

3.5

identification number
number, or combination of numerals, symbols, or letters, used by a manufacturer on consumer packages
to identify uniquely the lot numbers of individual condoms contained in that package, and from which it
is possible to trace those lots through all stages of manufacturing, packaging, and distribution

Note 1 to entry: When the consumer package contains only one type of condom, then the identification number may

be the same as

the lot number; butif the consumer package contains several different types of condoms, for in

stance

condoms of di

3.6
individual ¢
primary pacl

3.7

inspection 1
index of the
relating the s

[SOURCE: IS(

3.8
lot
collection of
essentially tl
equipment, 3
individual co

3.9
lot number
number, or ¢

of individually packaged condoms, and-from which it is possible to trace that lot through all sta

manufacture

3.10

non-visible
hole in a con|
test or the el

3.11
sampling pl
specific plan|

ferent shapes or colours, then the identification number will be different from the lot numbers

ontainer
kage containing a single condom

pvel
relative amount of inspection of an acceptance sampling schenie, chosen in advanc
ample size to the lot size

3534-2:2006, 4.3.5]

condoms of the same design, colour, shape,“size, and formulation, manufactur

nd packed with the same lubricant and any~other additive or dressing in the same ty
ntainer

ombination of numerals, symbols, or letters, used by the manufacturer to identify

up to packaging

hole
dom that is notvisible under normal or corrected vision but is detected by the wate
bctrical testdescribed in this International Standard

hn
which indicates the number of units of product from each lot which are to be insp

b and

ed at

1e same time, using the same process, raw materials of the same specifications, cofnmon

'pe of

a lot
pes of

r leak

ected

(sample size

ar-Series of cnmp]p <i7p<) and the assaociated criteria for dnfprmining the nr‘mnpfnhi

the lot (acceptance and rejection numbers)

3.12
shelf life

ity of

period from date of manufacture during which condoms are required to conform to the requirements
for bursting pressure, bursting volume, freedom from holes, and pack integrity specified in this
International Standard

3.13
visible hole

hole in the condom that is visible under normal or corrected vision before the condom is filled with
water or electrolyte during testing for freedom from holes

© ISO 2015 - All rights reserved
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3.14

date of manufacture

date specified by the manufacturer when the product was made subject to the requirements
specified in 11.1

3.15
visible defects (other than holes and tears)
broken, missing, or severely distorted bead and permanent creases with adhesion of the film

4 Quality verification

Cond¢ms are mass produced articles manufactured in very large quantities. Inevitably, there will be
some|variation between individual condoms, and a small proportion of condoms in'each production
run night not meet the requirements in this International Standard. Further, the‘ajority of the test
meth¢ds described in this International Standard are destructive. For these reasens the only practicable
methd of assessing conformity with this International Standard is by testing a representative sample
from [a lot or series of lots. Basic sampling plans are given in ISO 2859-1. Réference shquld be made
to ISQ/TR 8550[2] for guidance on the use of acceptance sampling system, scheme, or|plan for the
inspeftion of discrete items in lots. For testing purposes, sampling shal’be conducted by lot number,
not by identification number.

Wher on-going verification is required of the quality of coddoms, it is suggested that, instead of
concentrating solely on evaluation of the final product, attention is also directed at the mgnufacturer’s
qualify system. In this connection, it should be noted that'ISO 13485I[4] covers the provision of an
integrated quality system for the manufacture of medical devices.

Sampling plans shall be selected to provide an dcceptable level of consumer protectfion. 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 mpnufacturers

of 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 deterioratipn in quality
i detected. The switching rules,~described in ISO 2859-1:1999, Clause 9, cannot offfer their full
protection for the first two lots tested but become progressively more effective as the number of
lats in a series increases. Tthe'sampling plans in Annex A are recommended when fivel or more lots
afe being tested.

b) 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 these given in Annex A when used with the switching rules. It is recommended that
these sampling plans are used for the assessment of fewer than five lots, for example in cases
of disputé, for referee purposes, for type testing, for qualification purposes, or for ghort runs of

cpntinuing lots.

It is neeessary to know the lot size in order to derive from ISO 2859-1 the number of cdndoms to be
tested. The Tot size will vary between manufacturers and is regarded as part of the process and quality
controls used by the manufacturer.

If the lot size is not known or cannot be confirmed by the manufacturer, then a lot size of 500 000
condoms shall be assumed for determining the sample sizes for testing.

5 Lotsize

The maximum individual lot size for production shall be 500 000 condoms.

NOTE This International Standard does not specify the size of a lot, but it is possible for a purchaser to
do so as part of the purchasing contract. Purchasers are encouraged to specify a lot size compatible with the
manufacturer’s quality management system.

© IS0 2015 - All rights reserved 3
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6 Biocompatibility

For any new product or following a significant change to the formulation or manufacturing process,
biocompatibility assessments shall be conducted in accordance with ISO 10993-1. Evaluation for
cytotoxicity according to ISO 10993-5, irritation according to ISO 10993-10, and sensitization (delayed
contact hypersensitivity) according to ISO 10993-10 shall be conducted. The condom together with any
lubricant, additive, dressing material, or powder applied to it shall be evaluated.

The laboratory used for any testing shall comply with the requirements contained in ISO/IEC 17025.
The results shall be interpreted by a qualified toxicologist or any other appropriately qualified expert.
The biological assessment report shall justify that the product is safe for its intended use.

NOTE M4
exhibit a pos
be of concern
determined td

7 Microb

Manufacture
of microbial
aureus, Pseu

organisms that can potentially be found on condoms and can cause‘drinary tract or other infed

It is recomn
requirement
Methods of d

NOTE1 Ge
1SO 11737-1.13
Annex G of th
specific issuef
some of comp

NOTE2 To
manufacturin
sanitizing pro

8 Produgt claims

Condoms mg
purposes an
additional cl
or safety, th

ny latex products that have been established as safe including condoms and medical gloy
tive cytotoxic response when tested according to ISO 10993-5. While any cytotoxie effe
it is primarily an indication of potential for in vivo toxicity and a condom cannot rnecessa
be unsuitable for use based solely on cytotoxicity data.

ial contamination

rs are recommended to establish procedures for the controlkahd periodic monif
contamination (bioburden) as part of their quality management system. Staphylod
Homonas aeruginosa, and Enterobacteriaceae, including £Scherichia coli, are pathg

ended that these organisms are absent from condoms. The procedures should ir
5 for absence of specific pathogens and limits for total'viable counts on finished con
etermining bioburden levels on condoms are given‘in Annex G.

heral methods for determining microbial contaimination on sterile medical devices are gi
| It includes methods for validating testing (1IS@11737-1:2006, Annex C). The methods descri
s International Standard have been found toybe suitable for use with condoms taking into a
associated with testing these products, These issues include the residual antimicrobial acti
bunds used in latex formulations which{can interfere with the assays.

control microbial contamination on the finished product, manufacturers need to contr
g environment to reduce thecrisk of contaminating the product, establish general cleanir
cedures throughout the operation, and monitor bioburden levels on raw materials and equip|

eting the requirements of this International Standard may be used for contrace
1 to help profect against sexually transmitted infections. Manufacturers shall justif
hims made for their products. If a manufacturer makes a claim relating to improved ef
en the “claim shall be substantiated by appropriate clinical investigation to demon

superiority. Infefmation supporting such claims shall be made available on request to interested p
including regulatory authorities and notified bodies.
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9 Design

9.1

Integral bead

The open end of the condom shall terminate in an integral bead.

9.2 Lubrication

If verification is required of the quantity of lubricant on a condom (and in the package), either of, the
methods given in Annex C shall be used. The criteria of compliance shall be as agreed between the
parties concerned.

© ISO 2015 - All rights reserved
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The methods in Annex C also recover part of the dressing powder on the condom. An allowance should
be made for this when manufacturers or purchasers specify lubricant levels.

9.3 Dimensions

9.3.1 Length

When tested by the method given in Annex D, taking 13 condoms from each lot, no individual
measurement shall be below 160 mm.

Condoms that do not comply with the limit specified above cannot be claimed to meet ISO 4074.

9.3.2] Width

Wher tested by the method given in Annex E, measuring at the narrowest part\ef the condom in the
rangg of 20 mm to 50 mm from the open end, taking 13 condoms from each lot;;ho measuiement of the
widtH shall deviate from the nominal width stated by the manufacturer by mere than +2 mm.

9.3.3| Thickness

If verification is required of the thickness of a condom, thécaverage thickness, dgdtermined in
accorfdance with one of the methods given in Annex F, shall be-equal to the claimed nomirlal thickness,
subjeft to a tolerance of

I+

0,008 mm for condoms with nominal claimed thickness less than 0,05 mm;

|
1+

0,01 mm for condoms with nominal claimed thickness equal to or greater than 0,05 thm.

10 Bursting volume and pressure

Wher] determined in accordance with Annéx H, the bursting pressure shall not be less thap 1,0 kPa and
the byirsting volume shall be not less than the following:

,0 dm3 for condoms withta*mid-body width greater than or equal to 45,0 mm and less than
,0 mm; or

,0 dm3 for condoms-with a mid-body width greater than or equal to 50,0 mm and less than
,0 mm; or

,0 dm3 forcordoms with a mid-body width greater than or equal to 56,0 mm gnd less than
,0 mm; or

DN Ul = Ul =

— 2B,0 dm3 for condoms with a mid-body width greater than or equal to 65,0 mm and not more
thar™75,0 mm.

For the purpose of this test, the mid-body width is the mean flat width rounded to the nearest 0,5 mm of
13 condoms measured in accordance with Annex E at a point (75 + 5) mm from the closed end excluding
the reservoir tip.

The compliance level for each lot shall be an AQL of 1,5 for condoms that fail the requirement for
bursting volume or bursting pressure or both.

Condoms that do not comply with the limits specified above cannot be claimed to meet [SO 4074.

For condoms that have a mid-body width less than 45,0 mm and/or are shorter than 160 mm excluding
the reservoir tip, guidelines for bursting pressures and volumes are given in Annex P. Marketing of
these products is at the discretion of the appropriate regulatory authorities or notified bodies.

© IS0 2015 - All rights reserved 5
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11 Stability and shelf life

11.1 General

Manufacturers shall verify that the condoms comply with the requirements of Clauses 10, 12, and 14
until the end of the labelled shelf life. Products on the market at the time of publication of this
International Standard whose shelf lives have been established according to the procedures specified
in ISO 4074:2002 shall be deemed to comply with the shelf life claims of this International Standard
unless the manufacturer has made significant changes to the process, formulation, or packaging type.
Shelf life claims shall not exceed 5 years from the date of manufacture.

The date of [manufacture can be the date of dipping or the date ol packaging In individual Jealed
containers, depending upon the procedures specified by the manufacturer. The date of manufgcture
shall not exc¢ed 2 years from the date of dipping. Unpackaged condoms shall be stored undercontfolled
conditions ag specified by the manufacturer between dipping and packaging. Manufacturers shal| have
documented|procedures for validating the storage conditions and maximum storage period. The qtored
condoms shalll be protected from exposure to excessive temperatures, light, ozone, and’any other factor
that could affect the shelf life of the packaged condoms.

Assessment for minimum stability and shelf life claims shall be verified ofx.condoms that have been
stored in bulk for the maximum permitted period between dipping and-packaging and undér the
conditions specified by the manufacturer.

Data supporting the shelf life claims made by the manufacturer shall be made available on requlest to
interested pgrties including regulatory authorities, notified bodiés-and testing laboratories.

Before compliance with this International Standard may be cldimed for a new or modified condom design,
the manufactfurer shall provide evidence that the followingtequirements have been met the follow{ing:

— the condom shall comply with the minimum stability requirements as described in 11.2;
— areal-tige study as described in 11.3 to detetmine shelf life shall have commenced;

— pending|completion of the real-time study, manufacturers shall substantiate shelf-life claims as
described in 11.4.

NOTE1 A modified condom design is gne in which there have been significant changes to the formulation,
manufacturing process, or individual'sealed containers.

NOTE 2  Compliance with the.réquirements of 11.2 does not imply that the shelf life of the produfgt has
been determiped.

NOTE 3 A practical limitof 5 years has been set for the shelf life because manufacturers have no contr¢l over
storage conditions once‘condoms have been distributed.

Shelf life estjmates (11.4) shall be based on a mean kinetic temperature of (SOfg) °C for all clilmatic

conditions and should be carried out on condoms from the same production lots as used for real-time
determination of shelf life (11.3).

11.2 Minimum stability requirements
Test three lots of condoms for conformity with this International Standard, except for 15.2 and 15.3.
Only lots meeting all of the requirements of Clauses 9, 10, 12, 13, and 14 shall be used for this test.

Condition samples in their individual sealed containers according to Annex I, one set for (168 + 2) h
(1 week) at (70 = 2) °C and the other set for (90 + 1) days at (50 * 2) °C. At the end of the incubation
periods, withdraw the condoms and test for compliance with the requirements of Clauses 10, 12, and 14
using as a minimum the sampling plans specified in Annex A or preferably the sampling plans in Annex B.

6 © IS0 2015 - All rights reserved
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This test ensures that the condoms have adequate stability to be placed on the market pending
verification of shelf life claims. It is not predictive of shelf life. Purchasers, test laboratories, regulatory
authorities, and other interested parties may confirm that condoms meet the minimum stability
requirements by testing condom lots for compliance with the requirements of Clause 10 after oven
conditioning for (168 + 2) h (1 week) at (70 + 2) °C. When such testing is carried out, it might be

appropriate to use reduced inspection levels.

The test report shall include the relevant requirements of Annexes H, K, M and N, and Clause 16.

NOTE Data to verify compliance with 11.2 can be extracted from studies for estimates of shelf life (11.4).
3 [Procedure-for-determining-shelflife- by-real-time-stability-studies
11 3 Deoocadiing £o 5. afazaas £ £, Ly 1.+ 4+ a-y +

Real-

of Clajuses 9, 10, 12, 13, and 14. Real-time stability studies shall continue for the full|perio

life cl
For c
indic4
shall

the sh

Test t

After
samp

ime stability testing shall be conducted on three lots of condoms meeting all ofthe 1

him. In no case shall shelf life claim exceed 5 years.

bndoms placed on the market based upon accelerated stability studies, if the r¢g
ites a shorter shelflife than that claimed on the basis of accelerated ageing (11.4), the 1
hotify the relevant regulatory authorities and direct purchasers. T"he manufacturer
elf life claim for the product to one based upon the real-time stiidy.

hree lots of condoms for conformity with this International Standard, except for 15.2

testing according to Annex K using the sampling plans specified in Annex A or p
ing plans in Annex B, the condoms shall meet the requiirements specified in Clauses 1

equirements
d of the shelf

al-time data
hanufacturer
shall change

and 15.3.

referably the
0,12, and 14.

The test report shall include the requirements of Annexes H, K, M and N, and Clause 16.

11.4 |Estimating shelf life based upon accelerated stability studies

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

Test three lots of condoms for conformity with this International Standard, except for 15.24 and 15.3.

Only lots meeting all of the nequirements of Clauses 9, 10, 12, 13, and 14 shall be used fof accelerated

stabillity testing.

such studies
d 14 for the

Furth
shall

durat

er information @n,accelerated studies is provided in Annex L. Data generated from
support the claim that the condoms fulfil the requirements in Clauses 10, 12, an

jon of the 1abelled shelf life at 30j§) °C.

The test report shall include the requirements of Annexes H, L, M and N, and Clause 16.

12 Freedom from holes

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

The method for testing for freedom from holes specified in ASTM D3492 may also be used.

Condoms that have a mid-body width less than 45 mm and/or are shorter than 160 mm excluding the
reservoir tip cannot be claimed to meet ISO 4074. Guidelines for the volume of water or electrolyte
to be used in the freedom from holes test for these condoms are given in Annex P. Marketing of these
products is at the discretion of the appropriate regulatory authorities or notified bodies.
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13 Visible defects

For visible defects specified in M.2.3.4 and M.3.3.5, the compliance level for each lot shall be an AQL of 0,4.

14 Package integrity of individual container

When individual containers comprising one or more flexible laminated films sealed together are tested
in accordance with Annex N, the compliance level for each lot shall be an AQL of 2,5.

When condoms are tested for freedom from holes, the individual containers shall be inspected for visibly
open seals. The compliance level for individual containers having visibly open seals shall be an AQL of 0,4.

For designs (I)f individual container other than flexible laminated films, the manufacturer shall’a

suitable pach

integrity test. The compliance level for each test shall be an AQL of 2,5. The method

bply a
given

in Annex N fay be used with suitable adjustment to the level of vacuum applied. Details”of the test

method shal

15 Packag

be provided to regulatory authorities, testing laboratories, and purchasers on requg

ing and labelling

15.1 Pack

Each condo

packed in ot
or both, shal
the individua

If a marking

with a condom, it shall not have any deleterious effect on'the condom or be harmful to the user.

Individual c
lubricant duf

Individual cq
be opened w
opening, for

15.2 Labell

15.2.1 Geng¢

Where natio
this Internat
of this Intern

ing

shall be packed in an individual container. One or motre individual containers m
er packaging such as a consumer package. The individual container, or consumer pa
| be opaque to light. If condoms are intended to bessupplied only in individual conta
1 containers shall be opaque.

medium, such as ink, is used on a condom @1 0n any part of a package directly in c(

pntainers and any other packaging./shall protect the condom from damage or 1
ing normal transport and storage.

ntainers and any other packaging shall be designed in such a way that the packag
ithout damaging the condem: The design of the individual container should facilitatg
bxample by having a notch-to help initiate tearing.

ing
pral

nal regulations apply in relation to labelling, they take precedence over the requiremg
onalStandard. When there is no contradiction with national regulations, the require}
ational Standard shall apply.

st.

ay be
ckage
iners,

ntact

bss of

e can
b easy

ntsin
nents

15.2.2 Symbols

If symbols are used on packaging, information, and marketing materials, the symbols shall meet the
requirements in ISO 15223 (all parts). If symbols are used on the outside of the consumer packaging,
their meaning should be explained in the additional information on the inside of the consumer package
or a leaflet contained within the consumer package.

15.2.3 Individual container
Each individual container shall be indelibly and legibly marked with, at least, the following information.

a) The identity of the manufacturer or distributor or, if permitted by local regulations, the registered
brand or trade mark.
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d)
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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; the format of the
month shall be in letters or two digits.

Any additional marking required by local regulations.

NOTE For condoms intended for distribution within the European Union, additional marking includes the
CE Mark. Refer to EN 1041[Z] for additional requirements for condoms intended for distribution within the
European Union.

15.2.4 Consumer package

15.2.4

.1 General

The outside of the consumer package shall bear at least the following informatipnih at legst one of the

official language(s) of the country of destination or as stipulated by the natiopal,authority.

f)

g)

h)

j)

k)

Al full description of the condom, for example whether or not it has a keservoir tip, is parallel sided
of shaped, is coloured or natural, textured or plain, has a flavour,or ffagrance, and is ubricated or
npt. A diagram may be used to convey some of this information.

he number of condoms contained.
e nominal width of the condom.
he nominal length of the condom if this is shorterthan 160 mm (see P.1 for rationale).

he name or trade name and full postal addréss of the manufacturer and/or distriputor and/or
anufacturer’s authorized representative, depending on national and regional requirgments. A PO
Box number is not an acceptable address;

OTE For condoms intended for distribution within the European Union, the name or trpde name and
afldress of the manufacturer is required>Where the manufacturer does not have a registered place of business
if) the European Union, the name and address of the European Authorized Representative is also required.

he expiry date (year andmonth). The format of the year shall be in four digits and the format of
the month shall be in letters or two digits. If a consumer package includes condoms ffom different

| the individual containers are not opaque to light a statement that individual contginers should

be identified
or flavoured,

lether the condom is lubricated or dry. When a medicinal ingredient is added, it shall

The manufacturer’s identifying reference for traceability (e.g. the identification number/lot
number). If different types of condoms, e.g. different colours, are packaged together in the same
consumer package, the identification number on the consumer package shall allow the manufacturer
to identify uniquely 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 that the condom is made of natural rubber latex, which might cause allergic reactions
including anaphylactic shock if the user is allergic to latex. An accepted symbol for natural rubber
latex may be used as an alternative. If a symbol is used the additional information on the inside
of the consumer package or a leaflet contained within the consumer packaging shall include a
statement warning about the risk of allergic reactions including anaphylactic shock if the user is
allergic to latex.
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D

For condoms intended for distribution within the European Union, the CE Mark.

m) A statementthatthe condom is for single use only. An accepted symbol may be used as an alternative.

n) A statement to read the instructions for use. An accepted symbol may be used as an alternative.

If the condom thickness is stated on the product labelling, the nominal thickness shall be based on
measurements made using the test method described in Annex F.

15.2.4.2 Additional information

The outside or the inside of the consumer package, or a leaflet contained within the consumer package,
shall bear at Jeast the following information expressed in simple terms, and in at least one of the g
language(s) ¢f the country of destination, if possible supplemented by pictorial representations

major steps i

a)

f)
g)
h)

10

volved or as stipulated differently by that country.

Instructjons for use of the condom, including

1y

2)

3)

4)

5)

6)

7)

8)

the heed to handle the condom carefully, including removal from the package so as to
damfage to the condom by fingernails, jewellery, etc.,

how|and when to put on the condom; mention should be made that the condom should be g
on the erect penis before any contact occurs between the penisand the partner’s body to
in tHe prevention of sexually transmitted infections and pregnancy,

the need to stop and check if the user feels the condonislipping off or tightening exces
ontd the penis because this might lead to breakage,

the need to withdraw the penis soon after ejaculation, while holding the condom firmly in
at the base of the penis,

the heed, if an additional lubricant is desited, to use the correct type of lubricant wh
recommended for use with condoms and the need to avoid the use of oil-based lubricants
as petroleum jelly, baby oil, body lgtions, massage oils, butter, margarine, etc., as thes
deleterious to the integrity of the condom,

the need to consult a doctor 0r)pharmacist about the compatibility of topical medicine
might come in contact with the condom,

advilce to seek medical assistance as soon as possible, at least within 72 h should a condor
or blirst during use,

advice that if theindividual container is obviously damaged to discard that condom and
new|one fromi an undamaged package.

Instructjong orhow to dispose of the used condom.

fficial

pf the

avoid

laced
assist

sively

place

ich is
such
e are

s that

n leak

use a

isk of

A statementthat the condomis for cing]n use and thatif reused there mighf be anincreased
failure or infection.

An explanation of any symbol used on the packaging.

A statement that the condom is made of natural rubber latex, which might cause allergic reactions
including anaphylactic shock if a symbol for latex is used on the packaging.

The date of issue or the date of latest revision of the instructions for use.

The number of this International Standard, i.e. ISO 4074.

For condoms intended for distribution within the European Union, the CE Mark.
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15.2.5 Condoms not distributed in consumer packages

74:2015(E)

For condoms that are distributed without a consumer package (e.g. in single foils or strips of foils),
complete information should be made available in accordance with local regulations.

NOTE

NOTE

1 Inthe European Union the labelling must comply with the European Medical Device Directives 93/42/
EEC as amended.

2 Incountries outside of Europe, information can be in the form of leaflets, training sessions, posters, or
additional packing added in the distribution chain, subject to local regulations. For guidance on the content, see
15.2.4.1 and 15.2.4.2.

15.3

Whern
conta

Undey
packd

Inspection

iners from each lot shall be inspected. All inspected containers shall conformytethe r

certain conditions it is permissible for the manufacturer to correet-faults ass

include insertion of missing instruction leaflets or re-packaging of individual contain

comp,

ete consumer packages before placing on the market.

If corldoms from the same lot are packed into different consunier packages, at least o
packdge of each variant should be inspected. The number of/packages inspected shoul

13u

less the number of variants exceeds 13.

16 Test report

Test yeports to demonstrate conformity to one“or more of the requirements of this
Standard shall contain at least the following information:

a) npme and address of the test laboratory;

b) npme and address of the client;

c) identification of the test report;

d) the identity of the sample (brand or name, sample size, lot number, and lot size);

e) o
f) a
g) a

igin of the sample)date of the sample’s arrival at the laboratory;
reference tothis International Standard, i.e. ISO 4074, and the relevant annexes;

description of all deviations from this International Standard;

e test results according to relevant annexes; summary results may be substituted &

tested for conformity for labelling requirements, 13 consumer packagesyand 13 individual

Pquirements.

bciated with

ging and labelling requirements and resubmit the lot for further ¢onformity testing. Examples

brs into new

he consumer
l not exceed

nternational

y agreement

h) t
vl‘ith the client but the full results shall be provided on request to relevant interested

parties;

i) the uncertainty in the test result, if available;

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

© ISO 2015 - All rights reserved
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Annex A
(normative)

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

A.1 Quality verification

When on-go

ng verification is required of the quality of condoms, it is suggested/that, instg

ad of

concentratinig solely on evaluation of the final product, the party concerned also directs his attentjion to

the manufac

A.2 Samplling plans and compliance levels

If a party w
continuing s

shes to establish, by inspection and testing of samplesof the final product, whef
bries of lots are in compliance with the requirementsrof this International Standar(d, the
sampling plajns and acceptance criteria given in Table A.1 shall be applied.

urer’s quality system. In this connection, it should be noted that ISO 9Q00[1Z] series and, in
particular, I§0 13485,[4] covers the provision of an integrated quality system.

her a

Manufacturgrs may use the schemes in Table A.1 or may devise and implement validated alternative

quality conty

When tests

ol methods that result in at least equivalent'Consumer protection.

ire being conducted on fewer than five-lots of condoms, the additional protection

bf the

switching rulles in ISO 2859-1 is not available and:it is recommended that the sampling plans giyen in

Annex B are

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

Lsed to maintain the level of consumer protection.

Attributes

Inspection levela

Acceptance criteria

Length and width

13 condoms

All samples shall meet the critg¢ria of
length 2160 mm and width +2 mnm of
stated nominal width

Bursting volume and pressure General Inspection Level | AQL of 1,5

Freedom from holes General Inspection Level [ but atleast|AQL of 0,25
code letter M

Visible defectis General Inspection Level [ but atleast|AQL of 0,4
codetetteriv

Individual containers with visibly|General Inspection Level I but atleast|AQL of 0,4

open seals code letter M

Package integrity Special Inspection Level S-3 AQL of 2,5

Packaging and labelling 13 consumer packages and 13 indi-|All shall comply

vidual containers

Quantity of lubricant

13 condoms

As agreed (see 9.2)

Thickness

13 condoms

As agreed (see 9.3.3)

a  SeeISO 2859-1 where relevant.

Applications for these sampling plans include the following:

a)

12

on-going production testing and quality control by a manufacturer;
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b) on-going testing by a purchaser for contractual purposes;

c) on-going inspection by a national authority.
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Annex B
(informative)

Sampling plans intended for assessing compliance of isolated lots

Use of the sampling plans given in Annex A for small numbers of lots, i.e. fewer than five, will result in
a higher level of consumer risk because the switching rules are not available. In such circumstances,
the use of lafgersampte SIZes 15 TeCOmmMended (T OTUer to IMaiItail alr acceptabie fevel of comjumer
protection. The choice of a suitable sampling plan will be governed by cost considerations’J{arger
sample sizes| will give better discrimination but at increased cost. Purchasers may, for examplg, rely
upon their gxperience with a particular supplier when assessing the sample sizes to,usé for [small
numbers of lpts.

The sampling plans given in Table B.1 when applied to isolated lots provide approximately the[same
level of conspimer protection as those given in Annex A, when used in conjunction with the swifching
rules. Attentlion is drawn to the possibility of using double or multiple sampling plans which can
reduce the t@tal number of condoms that need to be tested to demonstrate ‘eompliance when quallity is
significantly|better than the AQLs.

The producefs’ and consumers’ risk associated with these samplingplans can be obtained by refdrence
to the relevant tables and operating characteristic curves given ini}SO 2859-1.

NOTE There is no simple mathematical formula for computingthe sample size solely as a function of fhe lot
size. Sample s|zes can be increased independently of the lot sizeto achieve a more reliable estimate of lot quality.

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

Attributes Inspéction level2 Acceptance criteria

Length and width 13 condoms All samples shall meet the critgria of
length 2160 mm and width 2 jm of
stated nominal width

Bursting volume and pressure Gereral Inspection Level I but at|AQL of 1,5
least code letter M

Freedom from holes General Inspection Level I but at|AQL of 0,25
least code letter N

Visible defectls General Inspection Level I but at|AQL of 0,4

least code letter N

Individual c¢ontainers with visibly|General Inspection Level I but at|AQL of 0,4

open seals least code letter N
Package integdrity Special lnspection Level S-3 butat AQL of 2.5
least code letter H
Packaging and labelling 13 consumer packages and 13 indi-|All shall comply
vidual containers
Quantity of lubricant 13 condoms As agreed (see 9.2)
Thickness 13 condoms As agreed (see 9.3.3)

a  SeeISO 2859-1 where relevant.

These sampling plans should be used for the following:
a) type testing as part of a certification procedure;

b) in cases where the total number of lots being assessed is insufficient to allow the switching rules to
be effective;
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c) incases of dispute involving isolated lots, e.g. for referee testing.
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Annex C
(normative)

Determination of total lubricant for condoms in individual

C.1 Gene

This annex s
on a condomn

If other solve
Any changes
validated to

C.2 Propan-2-ol method

C.2.1 Prinlciple

The mass los
solvent. Was

size of 13 copdoms shall be used.

C.2.2 App
C.2.2.1 Uly

C.2.2.2 Bal

C.2.2.3 Pr¢pan-2-ol, laboratefy reagent grade.

C.2.24 Sci

C.2.2.5 Ind

containers

ral

pecifies two alternative methods of equal validity for determining the amountoflub

nts, surfactants, or surfactant concentrations are used, different results might be obt
to the solvent, surfactant, or drying procedures necessary to meetlocal needs shall b
lemonstrate equivalence with the procedures specified in this International Standary

s is determined by removing the lubricant from*the pack and condom by washing v
hing is carried out either in an ultrasonic bath'or by manual agitation. A minimum s

hratus
rasonic cleaning bath(s) orsuitable container, e.g. beaker, and stirrer.

ance, accurate to 1 mg.

SSOTr'S.

elible'marker pen.

C.2.2.6 Sofit industrial roll tissue

ricant

. The methods differ in the choice of medium used to remove the lubricaht: In th¢ first
method, propan-2-ol is used. In the second, an aqueous solution of surfactant is used.

hined.
e fully
d.

vith a
hmple

C.2.2.7 Drying oven.

C.2.3 Procedure

C.2.3.1 Weigh each sealed individual container to the nearest 1 mg and record the results.

C.2.3.2 Slitthe individual container carefully around three edges or tear the containers along one edge.
Carefully remove the condom from the individual container, leaving the individual container in one piece.
Split the individual container on two sides of the pocket, using scissors if needed. Label each condom and
respective individual container using an indelible marker pen, allowing sufficient time for the markings
to dry thoroughly.

16
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C.2.3.3 Using a pair of scissors, carefully make a cut across from side to the centre point of the rolled
condom. Unroll the condom to a sheet to expose fully all surfaces.

C.2.3.4 When using the ultrasonic bath, immerse the condom and individual container in propan-2-ol
in an ultrasonic bath and wash for 2 min to 10 min. Repeat the washing in clean propan-2-ol as many
times as necessary until two consecutive weighings differ by less than 10 mg after drying as below in
C.2.3.6t0 C.2.3.7.

C.2.3.5 When washing the condoms manually, immerse the condom and individual container in
propan-2-ol in a bath and wash with manual agitation. Repeat the washing in clean propan-2-ol as many
times_as necessary until two consecutive v\mighingc differ hy less than 10 mg after drvingo as below in

C.2.3.

b to C.2.3.7.

C.2.3]J6 Remove the condom and individual container from the propan-2-ol\and wipe to remove

exces

C.2.3
conse

C.2.3
from

C.2.4

In an

5 propan-2-ol.

7 Dry the condom and individual container at a temperature not)exceeding 55
cutive weighings at least 15 min apart differ by less than 10 mg.

8 Weigh each dry condom and individual container to theiearest 1 mg and subtra
that found in C.2.3.1 to give the total quantity of lubricant

Accuracy of lubricant recovery

amogEt that was added when the test samples were made. This excess “lubricant” is pa

pow

C3

C.3.1

The 1
wash
samp

C.3.2

C.3.2

C.3.2

inter-laboratory study, this method was shown to recover about 85 mg more “lubric

r, which is also removed by the method.

Aqueous surfactant method

Principle

nass loss is determined/by-removing the lubricant from the individual container an
ng with an aqueous surfactant solution. Washing is carried out by manual agitation|
e size of 13 condomis;shall be used.

Apparatus
1 Suitable containers, e.g. beakers, and stirrer.

2~ Balance, accurate to 1 mg.

°C until two

ct this result

hnt” than the
rtly dressing

d condom by
A minimum

C.3.2.

C.3.2.

C.3.2.

C.3.2.

C.3.2.

C.3.2.

3 Potassium laurate, technical grade.
4 De-ionised water.

5 Scissors.

6 Indelible marker pen.

7 Soft industrial roll tissue.

8 Drying oven.

© ISO 2015 - All rights reserved
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C.3.3 Procedure
C.3.3.1 Weigh each sealed individual container to the nearest 1 mg and record the results.

C.3.3.2 Slitthe individual container carefully around three edges or tear the individual containers along
one edge. Carefully remove the condom from the individual container, leaving the individual container in
one piece. Split the individual container on two sides of the pocket, using scissors if needed. Label each
condom and respective individual container using an indelible marker pen, allowing sufficient time for
the markings to dry thoroughly.

C.3.3.3 Usimga pairof stissors, tarefully rake a tutacross fromr side to the centre poimt of thieyolled
condom. Unrpll the condom to a sheet to expose fully all surfaces.

C.3.3.4 Wipe the condom and individual container with soft industrial roll tissue until.the lubficant
and oily feel are removed as far as possible.

C.3.3.5 Fill beakers of 250 cm3 capacity with 150 cm3 of wash material (a-mass fraction of 5 %
potassium lajrate dissolved in deionised water, avoiding foaming). Prepare two'beakers per condgm for
a total of twd wash cycles per sample.

C.3.3.6 Plafe each condom (cut and wiped as above) into a separate beaker containing the|wash
material. Stiff the content with a glass rod agitating periodically forn5 min. Next transfer each copndom
into a secondl unused beaker containing fresh wash material and-repeat the wash cycle procedul?e for
another 5 min. Meanwhile, place the respective individual container into the first wash beaker and{wash
for 5 min using the same leftover wash material. Next transfer the individual container into respgctive
second wash|cycle beaker and repeat wash for another 5@in using the wash material left over after the
second condpm wash is completed.

C.3.3.7 Chgck that the pen markings on the individual condoms are still legible. Bulk all 13 conldoms
together intola large wash container and rins€ with 10 dm3 of deionised water. Agitate content witH glass
rod. Repeat the rinse one more time. If the pen markings are becoming difficult to read (due to f3ding)
wash the corj{doms individually.

C.3.3.8 Fagten the wet condomsonto drying lines in an oven using pegs (or other devices). Leaye the
condoms to dry fully in the over-at (55 * 5) °C until two consecutive weighings differ by less than 10 mg
(this should take around 30 min).

C.3.3.9 Chgck that the\pen markings on the individual containers are still legible. Bulk all 13 indiyidual
containers tggether into a large wash container and rinse with 10 1 of deionised water. Agitate cqntent
with glass rold. Repeat the rinse one more time. If the pen markings are becoming difficult to read (due
to fading) wdsh'the individual containers individually. Dry the individual containers in a similar mpnner
to the condoms

C.3.3.10 Weigh the dried condoms and respective individual containers accordingly to 1 mg and
record the results.

C.3.3.11 Subtract the final weight (washed and dried condom and respective individual container)
from its original weight (condom in individual container); the difference is measured as the amount of
lubricant recovered from a condom.

C.3.4 Accuracy of lubricant recovery

In an inter-laboratory study, this method was shown to be equivalent to a solvent recovery method
which recovered 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 is also removed by the method.
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C.4 Expression of results

Report the amount of lubricant recovered to the nearest 10 mg for each condom and the information
specified in Clause 16.
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Annex D
(normative)

Determination of length

D.1 Principle

The unrolled
tip, is observ

D.2 Appa

D.2.1 Man

millimetres 2
suitable valid

D.3 Proce

D.3.1 Movsd
container is o be torn. Tear the container and remove thé«condom.

Do not use sq

D.3.2 Unro|
wrinkles caul

suitable solv

a suitable po
adequate per

D.3.3 Putt

D.3.4 Note
the scale out

D.3.5 Conqoms subjected to this test may also be used for determination of width.

condom is allowed to hang freely over a mandrel and its length, excluding the res
ed and recorded.

ratus

rel, having a rounded end with a diameter of (25 * 2) mm with a scale divide
nd dimensions shown in Figure D.1, with the zero beginning at«the rounded end or

dure

the condom inside the individual container siich that it is away from the area whe

issors or other sharp instruments to open the package.

Il the condom, stretch it slightly twice but by no more than 20 mm to smooth oy
sed by the condom having been rolled up. Lubricants may be removed by washing ¥
ent such as propan-2-ol andssuitable powders may be added to avoid sticking. Alterna
wder may be used to abserb the lubricant. If a solvent is used to remove the lubricg
iod of drying should be alowed before testing.

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

to the nearest millimetre the smallest value of the length of the condom that can be reg
bide the'open end of the condom.

BIVOIr

1l into
other

ated device having the dimensions shown in Figure D.1 capable-0f measuring the lenjgth of
the condom from the rounded end.

re the

it the
wvith a
tively
Int an

ASS.

ad on

D.4 Expression of results

The test report shall include the information specified in Clause 16 and the length of each tested condom.
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Dimensions in millimetres

SR12,5

>200

Figure D:1 — Mandrel for determining length of condom
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E.1 Principle

Annex E

(normative)

Determination of width

The unrollecli condom is allowed to hang freely over the edge of a ruler and its width is observed

and recorde

E.2 Appa

E.2.1 Rule

E.3 Proce

E.3.1 Movsd

Do not use sq

.

ratus

dure

E.3.2 Unro|

I, with a scale divided into millimetres or other suitably validated measuring device.

issors or other sharp instruments to open the package.

the condom inside the individual container such that)it is away from the area whete the
container is fo be torn. Tear the container and remove the condom.

1 the condom and lay it flat over the edge.of'the ruler (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 nlay be
ashing with a suitable solvent such*as propan-2-ol and suitable powders may be added
to avoid sticking. If a solvent is used to remove the lubricant an adequate period of drying shoyld be
allowed befofe testing.

removed by

Measure to

E.3.3 Con

E.4 Expr¢

The test repd
including the

e nearest 0,5 mm the width of the condom at a point specified in the relevant clauses of
this Internatjonal Standard.

ssion of results

oms subjected tothiS test may also be used for determination of length.

rt shallinclude the information specified in Clause 16 and the width of each tested cohdom,
point along the condom at which the measurement was made.
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F1
This
mass
speci
comp

F.2

F2.1

A con

ISO 4074:2015(E)

Annex F
(normative)

Determination of thickness

General

innex describes two test methods for determining the thickness of latex rubbeic
method is recommended for measuring the thickness of textured condoms whe
ied for thickness measurement is textured. When using the micrometer methed thg
Fessed slightly.

Mass method

Principle

dom laid flat and test specimen is die cut from it and weighed. Using the mass, the si

cut sjecimen, and a density of 0,92 g/cm3, the thickness is calculated.

F2.2

F.2.2

F.2.2.

F.2.2.

F.2.2.

F.2.2.

F2.3

F.2.3.
conta

Apparatus

.1 Laboratory scale, accurate to 0,1 mg.

P Cutting die, in accordance with L.2.1
3 Hydraulic, pneumatic, or mechanical press, suitable for die cutting.
4 Ruler, graduated in 1mm.

5 Scissors.

Procedure¢

. Move the condom inside the individual container such that it is away from the ar
ner is.to be torn. Tear the container and remove the condom.

bndoms. The
n the region
latex film is

ze of the die-

ea where the

Do ndt'uSe scissors or other sharp instruments to open the package.

F.2.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction and powder the
condom.

F.2.3.3 Lay the condom flat with its length at right angles to the cutting edge of the die. Obtain the
test piece by cutting the condom with one stroke of the press when the die is positioned with its centre

(30«

5) mm from the open end of the condom.

F.2.3.4 Cutthe ring open using scissors and measure the length of one edge to the nearest 0,5 mm with
the ruler. If the condom is not parallel sided, measure both edges and calculate the mean. Calculate the
area as the obtained length, in millimetres, x 20 mm.
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F.2.3.5 Repeat E2.3.3 and F2.3.4 at (30 = 5) mm from the closed end and within * 5 mm of the mid-
point between the open and closed ends of the condom excluding the reservoir tip.

F.2.3.6 Wash the samples in propan-2-ol and dry until two consecutive weighings at least 15 min apart
differ by less than 1 mg.

F.2.3.7 Weigh the specimen to the nearest 0,1 mg and record the individual values.

F.2.3.8 Calculate the thickness of each specimen as follows:

1
t = ; X n xm (F1)
where
t is fhe thickness of the test specimen, in millimetres;
p is the density of the rubber made from natural rubber latex

(sele Reference [14]) = 0,92 g/cm3;
A is fhe area of the test specimen, in square millimetres;

m  is the mass of the test specimen, in milligrams.

F.3 Micrgmeter method

F3.1 Principle

The thickneds of the condom is measured directly using a micrometer gauge.

E3.2 Apparatus

F.3.2.1 A flat footed micrometer, dial or digital type, measurement intervals of not largei than
0,001 mm, yith a foot pressure set at (22 + 5) kPa. The recommended foot diameter is befween
3 mm and 10 mm.

F.3.2.2 Scipsors.

F.3.3 Prodedure

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

F3.3.1 MoFe the/condom inside the individual container such that it is away from the area whefe the

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

F3.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction and wash the
condom in propan-2-ol or other suitable solvent to remove lubricants. Dry the condom to a constant mass
(¥10 mg). Alternatively, the lubricant may be removed by wiping the condom with soft, absorbent cloth,
paper, or tissue moistened with propan-2-ol, or other suitable solvent that does not swell the rubber and
left to dry for at least 10 minutes.

F.3.3.3 Cutthe condom along its length using scissors and open it out to allow the single wall thickness
to be measured.
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F.3.3.4 Zero the micrometer, place the test specimen on the micrometer, and take the measurement
at +5 mm from the mid-point between the open and closed ends of the condom, excluding the reservoir
tip. Read and record the single wall thickness from the micrometer to the nearest 0,001 mm. Repeat
the measurement at two more locations around the circumference of the condom maintaining the same
distance between the open and closed ends of the condom; and then record and average the results.

F.3.3.5 Repeat E3.3.4 at (30 + 5) mm from the open end of the condom and at (30 * 5) mm from the
closed end, excluding the reservoir tip.

F.4 Expression of results

The t¢st report shall include the information specified in Clause 16 and the following particulars:

a) the calculated thickness of each die-cut specimen when using the mass method or the individual
thickness measurements and average for each condom when using the micrometer m¢thod;

b) the average thickness at each of the three locations along the length of the comdom (i.e. at
(B0 + 5) mm from the closed end, (30 £ 5) mm from the open and at’+5 mm from the midpoint
between the open and closed ends);

c) the average calculated thickness of all the condoms measured.
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Annex G
(informative)

Determination of microbial contamination

G.1 General

This annex
condoms. Al
used need to

The first me

allows the tdtal viable count to be determined but also allows the specified organisms to be iden

The third is
number of vi

These methd
be used. Me
ISO 11737-1.

Residual cor
assays. It is 1
(Tween 80),

and polysorbate (Tween 80) used are validated with;:aniy specific condom type to ensure the

residual inh
on bacterial
in ISO 1173
recommendg
information
method is gi

[t is recomm)
of the test m
whether spe
species level

G.2 Enum

gives three methods for determining microbial contamination (bioburden),on
hough these methods have been shown to work effectively with condoms, any,me
be validated by the user.

fhod allows the total viable count to be estimated on a condom. The se'cond metho

based on methods described in the European Pharmacopoeial9tfor counting the
nble, aerobic bacteria on Agar plates (direct plating method).

ds, which are given as examples, are known to work with.eondoms. Other method

thods for determining microbial contamination on sterile/medical devices are giy
3]

npounding ingredients in condoms can inhibit bacterial growth and interfere wit
ecommended that culture media used contain additives, such as lecithin and polysd
fhat will neutralize these antimicrobial effects: It is essential that the amounts of le

bitory effects from the condom are neutralized without any direct inhibitory 3
growth due to the additives themselves. Methods for validating test methods are
7-1:2006[3], Annex C. Routine confirmatory testing using spiked samples is st
d, for example using the methods,described in USP Microbiological test <62>.[11] F
on determining the effectiveness of the culture medium and the validity of the coy
en in G.4.3.

ended that a preliminary/identification of any organisms found is conducted irresp
ethod used for enumeration. A gram stain, coagulase test, and oxidase test will in
Cies identificatign“is‘required. Biochemical profiles may be used to identify organis

eration of total population of aerobic microorganisms on foiled cond

G.21 Ara

latex
thods

1 also
tified.
total

5 may
ren in

h the
rbate
cithin
t any
ction
given
ongly
rther
nting

bctive
Hicate
ms to

oms

ested

Illdom sample of 10 to 13 condoms should be taken from the lot. Each condom is

individually.

G.2.2 Using sterile forceps and scissors, aseptically remove a condom from the foil, cut the bead in
two places, unroll the condom with sterile forceps and place in 10 cm3 of peptone water with added
0,3 % lecithin and 3 % polysorbate (Tween 80). Lecithin and polysorbate are added to neutralize any
residual inhibitory effects from the condoms. It is essential that the amount of lecithin and polysorbate
(Tween 80) used is validated with any specific condom type to ensure that any residual inhibitory effects
from the condom are inhibited without any direct inhibitory action on bacterial growth due to the
additives themselves. Letheen broth may be used as an alternative extraction medium.

G.2.3 In order to remove the bioburden from the condom, mix the contents with a shaker, stomacher,
or vortex mixer for the time previously determined from validation studies. Care should be taken not to
mix too vigorously, as this might kill some microbes.
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G.2.4 Using a sterile pipette, transfer 1 cm3 of the extraction fluid into 20 cm3 of molten Sabourauds
Dextrose Agar (SDA) kept at 40 °C. Mix gently to disperse the sample throughout the media and pour into

a sterile Petri dish. Allow to set.

G.2.5 Repeat with another SDA and with 2 x 20 cm3 of Tryptone Soya Agar (TSA).

G.2.6 Incubate the SDA plates at 20 °C for five days and incubate TSA plates at 30 °C for three days.
G.2.7 Inspect the TSA plates at three days and count colonies. Re-incubate and count at five days.
G.2.8] Count the number of colonies on each TSA plate and find the average of the| two counts.

Examjne the SDA plates and count fungal and yeast colonies. Calculate the average courit a§

corre

The t
and b

G.2.9

ptal viable aerobic count is determined by adding together the corrected ‘averages
acterial counts.

Some identification of bacteria is required in order to confirm-the absence of

organisms. Gram stain and colonial morphology will identify gram-positive cocci and g

bacill
will i
ident

G.3

. A positive coagulase test will indicate probable Staphylotoccus aureus, while the

fication is required. Biochemical profiling will identify organisms to species level.

Enumeration of total viable aerobic microbial population and tests

spedified microorganisms on foiled condems

G.3.1
from

G.3.2
steril

G.3.3
stoma
from

and (
inhib
to en
inhib

This test is conducted on a pooled sample of 13 condoms. The samples should be taH
h single lot.

Using aseptic technique, remove 13 condoms from packaging with sterile forceps
 dish, and cut up the condoms-using sterile scissors.

Weigh 10 g of materialand place it in 100 cm3 of extraction media in either a 150 cfj

the condoms. Suggested media is peptone water with the addition of 3 % polysorbat
,3 % lecithin{ The lecithin and polysorbate (Tween 80) are added to neutralize

tory effect of the condom; the amounts used need to be validated for any specific

bure thatthe any residual inhibitory effects from the condom are neutralized witho
tory effeet due to the additives themselves.

Ctions for dilution and recovery factors (previously determined by the validation'tests).

above. Make

pof the fungal

the specified
fam negative
oxidase test

hdicate possible Pseudomonas species. Results from these short tests will determine if further

for

ten randomly

into a large

n3 bottle or a

cher bag. The extraction media should be capable of neutralizing any residual antimicrobial effect

e (Tween 80)
any residual
rondom type
ut any direct

G.3.4

Stomach or mix the sample for the time required to remove the bioburden,

[s

S previously

determined by validation testing.

G.3.5 Usinga sterile pipette, transfer 10 cm3 of the condom extraction fluid into 100 cm3 of soya casein
digest broth and gently mix.

G.3.6 Proceed using the methods described in USP 31 Microbiological tests <61> and <62> or in the
German Pharmacopoeia (DAB) V2.1.8.1 and V.2.1.8.2[10] in order to determine total viable count of
bacteria and fungi, and absence of Escherichia coli, Staphylococcus aureus, and Pseudomonas aeruginosa.

© IS0 2015 - All rights reserved 27


https://standardsiso.com/api/?name=eed9872d7d3a1d2ab4bac7c46e96af86

ISO 4074:2015(E)

G.4 Enumeration of the total viable aerobic bacteria and fungi on Agar plates
(direct plating method) according to the methods in the European Pharmacopoeia

G.4.1 Preparation of the sample

Unless otherwise prescribed, use 13 sample condoms. Select the condoms at random from the bulk
material or from the available containers of the preparation under aseptic conditions. If necessary,
to obtain the required quantity, mix the contents of a sufficient number of containers to provide each
sample. The condoms should be handled using aseptic procedures and conditions.

Cut the condoms using sterile scissors into small pieces. Take a sample of the cut condoms with a total

weight of (1
100 cm3 of a
of glass bead
a suitable su
wettable sub
be added to

T 1) g and snake for (o to 10) min on a mechanical rocKer at approximately I 000U 1]
suitable medium (e.g. sodium chloride peptone buffer solution [pH 7,0]) with the.ad
s. The extraction medium should not have any antimicrobial properties. If necessar
rface-active agent such as 1 g/cm3 of polysorbate 80 to assist the suspension of
stances. If the condoms are known to have antimicrobial activity, a neutralizing agen
the diluent. Suitable neutralizing materials are polysorbate and lecithin. The type

amounts of peutralizing additives need to be validated. If necessary adjust the (pH to about pH

prepare furt

ner serial tenfold dilutions using the same diluent.

G.4.2 Exarpination of the sample

G.4.2.1 Me

Use membra
retain bacter
retaining eff
filters, for ex
filters, for e
transfer of t}

Transfer a sy
product, or I¢
and filter im
such as buffe

mbrane filtration

he filters having a nominal pore size not greater than 0,45 pm and whose effectiven
ia has been established. The type of filter material is chosen in such a way that the ba

ample, may be used for aqueous, oily and weakly alcoholic solutions and cellulose a
ample, for strongly alcoholic solutionsThe filtration apparatus is designed to allo
e filter to the culture medium.

hitable amount of the sample prepared as described (preferably representing 1 g
pss if large numbers of colony-forming units are expected) to each of two membrane
mediately. Wash each filter with three quantities, each of about 100 cm3 of a suitable

polysorbate 80, or inactivators of antimicrobial agents may be added. If validated, less than three w

may be appli
to the surfad
enumeration|
agar mediun

bd. Transfer one of the-membrane filters, intended primarily for the enumeration of ba
e of a suitable agarmedium, such as medium B and the other, intended primarily f
of fungi, to th€ surface of a suitable agar medium, such as medium C. Incubate the pl
B at 30 °C_te 35 °C, and the plate of agar medium C at 20 °C to 25 °C for five days, un

reliable counft is obtained in a shorter time. Select plates with the highest number less than 100 co

and calculatg
onto agar me
count of fung

the number of colony-forming units per gram or millilitre of product. Place one mem
dium\B for total aerobic microbial count, the other membrane onto agar medium C f
i(The total viable aerobic count is the sum of the bacterial and fungal counts.

pm in
Hition
y, add
oorly
t may
s and
7 and

ess to
cteria

ciency is not affected by the components of the'sample to be investigated. Cellulose nfitrate

retate
w the

bf the
filters
liquid

red sodium chloride-peptene solution pH 7,0. To this solution, surface-active agents siich as

ashes
teria,
br the
ate of
less a
onies
brane
br the

G.4.2.2 Plate-count methods

G.4.2.21 P

our-plate method

Using Petri dishes 9 cm in diameter, add to each dish 1 cm3 of the sample prepared as described in
G.4.1 and 15 cm3 to 20 cm3 of a liquefied agar medium suitable for the cultivation of bacteria (such as
medium B), or 15 cm3 to 20 cm3 of a liquefied agar medium suitable for the cultivation of fungi (such
as medium C) at no more than 45 °C. If larger Petri dishes are used, the amount of agar is increased
accordingly. Prepare for each medium at least two Petri dishes for each level of dilution. Incubate the
plates at 30 °C to 35 °C (20 °C to 25 °C for fungi) for 5 days, unless a reliable count is obtained in a shorter
time. Select the plates corresponding to one dilution and showing the highest number of colonies less
than 300 (100 colonies for fungi). Take the arithmetic average of the counts and calculate the number of
colony-forming units per gram or millilitre.
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G.4.2.2.2 Surface-spread method

Using Petri dishes 9 cm in diameter, add 15 cm3 to 20 cm3 of a liquefied agar medium suitable for the
cultivation of bacteria (such as medium B) or a liquefied agar medium suitable for the cultivation of
fungi (such as medium C) at about 45 °C to each Petri dish and allow to solidify. If larger Petri dishes are
used, the volume of the agar is increased accordingly. Dry the plates, for example in a laminar airflow
(LAF) bench or in an incubator. Spread a measured volume of not less than 0,1 cm3 of the sample
prepared as described in G.4.1 over the surface of the medium. Use at least two Petri dishes for each
medium and each level of dilution. For incubation and calculation of the number of colony-forming units
proceed as described for the pour-plate method.

Grow|the bacterial test strains separately in containers containing a suitable liquid medfium (such as
brothfmedium A) at 30 °C to 35 °C for 18 h to 24 h. Grow the fungal test strains separately|on a suitable
agar medium (such as medium C without antibiotics) at 20 °C to 25 °C for 48 h for'Candida| albicans and
at 20 PC to 25 °C for 7 days for Aspergillus niger.

Suital
meth

ble test strains for assessing the effectiveness of the culture mediarand validity of
pd include:

the counting

Staphylococcus aureus such as ATCC 6538 (NCIMB 9518, CIP 4483);

Efscherichia coli such as ATCC 8739 (NCIMB 8545, CIP 53.126);

Blacillus subtilis such as ATCC 6633 (NCIMB 8054, CIP 52.62);

Cpndida albicans such as ATCC 10231 (NCPF 3179,4P 48.72);

A

spergillus niger such as ATCC 16404 (IMI 149007, [P 1431.83).

Useb
100 c

liffered sodium chloride-peptone solutien pH 7,0 to make reference suspensions conf
blony-forming units per millilitre. The actual count should be confirmed using a suita

aining about
ble reference

meth
micrd
of thd

pd. Any neutralizing agent or other additives used in the condom assay should be
organism suspensions. Use the suspension of each of the microorganisms separately

counting methods, in the presence and absence of the product to be examined. Whg
rane filtration method erthe plate-count method, a count of any of the test organij

included the
y as a control
n testing the
ms differing

by nof more than a factor ef five from the calculated value from the inoculum is to be obtained. When
testing the most-probable-number method, the calculated value from the inoculum is to lpe within the
95 %|confidence limits-of the results obtained. To test the sterility of the medium and qf the diluent
and the aseptic performance of the test, carry out the method using sterile sodium chlofide-peptone
solution pH 7,0 as'the test preparation. There should be no growth of microorganisms.

The golutionsvand culture mediums recommended are described in the Chapter 2.6.13
Pharmpacepeta.[9]

of European

The bacterial count will be considered to be equal to the average number of colony-forming units found
on agar medium B. The fungal count will be considered to be equal to the average number of colony-
forming units on agar medium C. The total viable aerobic count is the sum of the bacterial count and the
fungal count as described above. If there is evidence that the same types of microorganisms grow on
both media this may be corrected. If the count is carried out by the most-probable-number method the
calculated value is the bacterial count. Calculate the total viable aerobic count separately for each of the
five samples.

G.4.5 Identification
Some identification of bacteria is required in order to confirm the absence of the specified organisms.

Gram stain and colonial morphology will identify gram positive cocci and gram negative bacilli. A
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positive coagulase test will indicate probable Staphylococcus aureus, while the oxidase test will indicate
possible Pseudomonas species. Results from these short tests will determine if further identification is
required. Biochemical profiling will identify organisms to species level.

G.5 Expression of results

The test report should include the information specified in Clause 16 and the results from each test
including the total counts, fungal and bacterial counts where these are determined separately, and the
identity of any organisms identified by the tests.
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Annex H
(normative)

Determination of bursting volume and pressure

H.1 Principle

Inflatlion of a specified length of the condom with air and recording of the volume and présgure required
to burst the condom.

Recornmendations on system calibration are given in Annex O.

H.2 |Apparatus

H.2.1] Inflation apparatus, suitable for inflating the condom with-clean, oil-free, and 1poisture-free
air at] a specified rate, provided with equipment for measuring~volume and pressure and having the
following features.

a) Alpressure sensor configured such that there is no préssure differential between the interior of the
bndom and the pressure sensor.

(@)

b) An apparatus for measuring and recording the‘volume of air, configured such that the pressure
difference between the condoms and thesmeasuring instrument is taken into agcount when
cplculating the volume of air in the condom.

c) od or mandrel, of suitable length havinig a smooth sphere or hemisphere (25 + 2) mn in diameter
af its top for supporting the condonrand fixed in a position such that when the condom is clamped
the length of the condom excluding the reservoir tip remaining for inflation is (150 * 3) mm. When
teésting condoms that are shorter than 160 mm, as described in Annex P, the rod or mgndrel should
b of such length that the-inflation length is as specified in Annex P with a tolerance of +3 mm.

d) Plressure and volume fneasuring equipment with expanded uncertainties (using a 95 % confidence
interval) of the following:

1) +3,0 % forvelume at the pass/fail limit;

2) +0,05&kPa for pressure.

H.2.2| €lamping device, to hold the condom to permit it to be inflated without leaking apd having no
sharp|edges or protrusions that could damage the condom.

The clamping shall not stretch the condom axially as it is clamped onto the mount. The mount and clamping
device shall permit the condom to be mounted and clamped without creasing in the clamped region.

The upper edge of the external clamping mechanism shall have no sharp edges and a radius of not less
than 2 mm wherever it is in contact the inflating condom, and shall not extend more than 3 mm beyond
the point where the condom is gripped. It shall be possible to mark the point where the condom is
gripped, so that the inflation length can be measured, for example by removing the condom and letting
it hang on a suitable mandrel as described in Annex D.

H.2.3 Inflation cabinet, having a facility for viewing the condom during inflation, and being of
sufficient size to allow the condom to expand freely without touching any part of the cabinet.
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H.3 Procedure

H.3.1 Carry out the test under controlled temperature of (25 * 5) °C.

H.3.2 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.

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

H.3.3
cases of disp

H.3.4 Unro|

NOTE Th
H.3.5 Hang

the clamping
(0,4t00,5) d

obvious leak$

glavac chall bha azo

[t is recommended that suitable gloves or finger cots be worn while handling the condom. In

PPN 2l ba
FreC, STO Ve S STIolT DTV OTTTY

|1 the condom ensuring that it is not excessively stretched in any direction.

e condom may be unrolled directly onto the rod on the test equipment.

the condom on the rod [H.2.1 c)] and affix to the mount (H.2.2). Take care when p
ring on its mount to avoid damaging or stretching the condom. Inflate with air at a 1
m3 /s [(24 to 30) dm3/min]. Check to ensure that the condom expands and that there 4

p.

If the condom exhibits an obvious leak, the test should be discontinued¢because the condom might

burst. The ca

NOTE If 2
points that ag
exceeds twicq
necessarily tr

H.3.6 Ifthd
to the neares

H.4 Expr¢

The testrepad
pressure of ¢

32

ndom should be replaced and the test continued.
statistical summary of bursting data is reported (such’as means and standard deviations
pear to come from unnoticed leaks may be excluded from the analysis (e.g. if a bursting v

the median value it can generally be assumed-that the condom has leaked, although this
lie for all types of condoms).

t 0,5 dm3, and the bursting pressure;in kilopascals rounded to the nearest 0,05 kPa.

tssion of results

rt shall include the infermation specified in Clause 16 and the bursting volume and bu
ach tested condom‘aird the temperature at the time of testing in the test laboratory.

acing
ate of
ire no

never

, data
olume
is not

condom does not leak, measure and'riete the bursting volume, in cubic decimetres rof@inded

rsting
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Annex I
(normative)

Oven treatment for condoms

General

Oven
with {

1.2

xes K and L of this International Standard. Alternatively conditioning rooms or charn

1.3

Befor
indiv

1.4

1.4.1
of thi

Cond

ifioning period and have adequate contingency arrangements in place to respond

treatment is used to condition condoms for shelf life determination and for assessin
he minimum stability requirements.

Apparatus

Oven, capable of maintaining the temperature conditionsCspecified in Cla

brovided the specified temperature conditions can be maintained.

acturers should ensure that precautions are taken tolunonitor oven temperature

erature control caused by oven breakdown or loss of power.

Preparation of condoms for test

e testing, the condoms shall be conditioned in their original individual packages (i.e
dual container from consumer and/or outer packages before conditioning).

Procedure

b compliance

use 11 and
\bers may be

s during the
o any loss of

. remove the

Condition the condons;in an oven at the temperature stipulated in the relevant clduse or annex

International Standard-

bms shall be mounted in such a manner as to minimize direct contact of the spe|

duri

1.4.2

the }ITated surfaces especially the base of the oven, and so ensure even heating of t

g oven ageing.

this Illlternational Standard, and keep the packages at (25 = 5) °C until tested.

Remoye the condoms from the oven after the time stipulated in the relevant claus

cimens with
he condoms

b or annex of

1.4.3

Within 96 h but not sooner than 12 h after removal from the oven, determine bur

sting volume

and pressure according to Annex H, freedom from holes according to Annex M and package integrity
according to Annex N.

.5

Expression of results

Details of the storage conditions shall be included in the test reports prepared according to Annexes H,
M and N along with the information specified in Clause 16. Any deviations in the storage conditions
such as loss of temperature control or power losses shall be noted.
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Annex ]
(informative)

Determination of force and elongation at break of test pieces of

J.1 Gene

A test piece
can be meas
Internationa

condoms

ral

is cut from a condom and stretched until it breaks; the force and elongatiow’ at
ured. There are no requirements for force and elongation at break specified withi

used by manufacturers for process and quality control purposes. For this reason, a’description

test method

J.2 Appa

J.2.1
board. The 14

J.2.2
the following
a) capable

rotation
with a

2 x 10-4[m2-s-1 (200 cSt);

b) capable pf determining the breakiiig:load in the range 0 N to 200 N. The maximum permi
value; afcuracy *1 %, repeatability 1 %, reversibility 1,5 %, zero #0,1 and with a mJ
resolutign of 0,5 %;

c) having a|roller separatiop-spéed of (500 + 50) mm/min;

d) having manual or préferably automatic recording of the separation distance of the rollers 3
the load |during the test.

Further infot

s included in this International Standard.

ratus

ngth of the cutting edge of each knife should be not less'than 70 mm.

Tensjile testing machine, capable of an essentially constant rate of traverse and complyin

requirements:

aterial that does not affect the latex/film. A suitable lubricant is silicone fluid of vis

matien.on test equipment for rubbers and plastics is given in SO 5893.[1]

Standard but the test can provide useful information about the latex film and is

bf equalizing the stress within a specingen either by rotating one roller mechanicall
frequency of approximately 7 min-1\gr By lubricating the cylindrical surfaces of the 1

break
n this
videly
of the

Cutting die, consisting of two parallel knives (20 * 0,1) mm:apart set in a press above a sufitable

v with

y at a
ollers
Cosity

ssible
chine

nd of

J.3 Prepc

].3.1
be torn. Tear

iration ot test specimen

the package and remove the condom.

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

J.3.2

1.3.3

Unrol

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

Move the condom inside the package such that it is away from the area where the package is to

To prevent sticking and allow the cutting of a good test specimen an absorbent powder such

as talc may be added to the condom or the lubricant may be removed using a suspension with a mass
fraction of 2 % talc in propan-2-ol followed by air drying.
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J.3.4 Lay the condom flat with its length at right angles to the cutting edge of the die (J.2.1). Obtain
the test piece by cutting the condom with one stroke of the press if possible taking the test piece from a
parallel-sided, non-textured region including the portion 80 mm from the open end. If the portion 80 mm
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.

J.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
defecfs that could give rise to poor results.

J].4 |Procedure

J.4.1 | Carry out the test under controlled conditions of (25 + 5) °C. Record\the actual temperature of
the test to the nearest 0,5 °C.

J.4.2 | Place the test piece over the rollers of the tensile testing maching€)(].2.2) and stretch it yntil it breaks.

J.4.3 | Atbreak, record the force, to the nearest 0,5 N, and thé.separation distance betweejn the centres
of thelrollers to the nearest millimetre.

J.5 [Calculation of results

J.5.1 | When requested, calculate elongation at break (E) as a percentage for each test piece using
Formpila (].1):

El= Il*?ﬁ « 100 (.1
2

wher¢

I is the length of the)test piece in millimetres, rounded to the nearest millimetre, in contact
with the rollersZ{equal to 47 mm with rollers of 15 mm diameter);

d is the fimaldistance in millimetres between the centres of the rollers;

I is the original perimeter of the test piece in millimetres (twice the distance obtajined

in%.3.5).

Rounl €he result to the nearest 10 %.

J.5.2 Ifitis required to calculate the tensile strength, then the following equations may be used:

When the thickness is determined by the mass method the tensile strength, g, expressed in megapascals
(MPa) is given by Formula (].2):

o - Fwpl (.2)

m
where
Fp  isthe force at break in Newtons;

p is the density of rubber (0,92 g/cm3);
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[ is the distance in millimetres between the two folded edges length of the test piece as deter-
mined in [.3.5;

m  isthe mass in milligrams of the test piece.

When the thickness is determined directly by the micrometer method the tensile strength, g, expressed
in megapascals (MPa) is given by Formula (].3):

_ kK

2wt (J3)

where

Fy  isthe force at break in Newtons;
w  is the mean width of the test piece in millimetres (20 mm if the die specified,in'}2.1 is used);
t is the thickness in millimetres of the condom.

Round the rdsult to the nearest 0,1 MPa.

J.6 Expreéssion of results

The test repgrt shall include the information specified in Clause 16:and the force at break, elongatfion at
break and, iffrequested, the tensile strength of each tested condomnr and the temperature at the time of
testing in th¢ test laboratory.
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Annex K
(normative)

Determination of shelf life by real-time stability studies

K.1 Principle

Packdged condoms complying with the requirements of Clauses 9, 10, 12, 13, and 14 are¢opnditioned at
(30f§) °C for the intended shelf life period and then tested for conformity with the’requirements of

Clausps 10, 12, and 14. Samples are tested periodically for bursting properties to monitor changes
durinig the ageing period.
For the purposes of this International Standard, conditioning at (303) °C has beer} selected to

acco:Imodate storage conditions worldwide.

The procedures described in this annex apply to stability studies on new or modified condoms,
or following significant changes to the manufacturing process, formulation, or packaging type.
Manulfacturers conducting ongoing stability studies on.products with established shelf lives, for
example as part of a quality management programme, may vary the procedures.

K.2 |Procedure

NOTE The total number of samples required.to complete a real-time stability study to determine shelf life
includes the following:

a) tlhe number of condoms required to ‘confirm conformity with the requirements of Clauses 9, 10, 12, 13, and
1# according to K.2.1;

b) the number of condoms required to confirm compliance with Clauses 10, 12, and 14 at the end of the study,
plus any intermediate or repeat testing required, in accordance with K.2.2 and K.2.3;

c¢) the number of samplesTequired for the monitoring tests during the shelf life period as descrijed in K.2.4.

Itis r¢commended that additional condoms are also included in case it is necessary to repegt any testing.

K.2.1] Test three lots of condoms packed in their respective individual containers for conjfformity with
the rgquirements of Clauses 9,10, 12, 13, and 14. It is recommended that the sampling plans in Annex B
are uged’but as a minimum the sampling plans in Annex A shall be used.

K.2.2 Condition sufficient condoms from the same lots tested according to K.2.1 in an oven at (303) °C

according to Annex [ or in a controlled environment at (303) °C to allow testing for compliance with

Clauses 10, 12, and 14 at the end of the ageing period. It is recommended that the sampling plans in
Annex B are used but as a minimum the sampling plans in Annex A shall be used.

Manufacturers should ensure that precautions are taken to monitor temperatures during the
conditioning period and have adequate contingency arrangements in place to respond to any loss of
temperature control caused by equipment breakdown or loss of power.

It is strongly recommended that additional condoms be conditioned as spares in case there is a need for
any re-testing. The number of additional condoms should be sufficient to allow testing for compliance
with Clauses 10, 12, and 14 at an intermediate stage during the stability study according to K.2.3.
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K.2.3 Atthe end of the proposed shelflife period or earlier if indicated by the monitoring tests specified
in K.2.4, test the condoms for compliance with Clauses 10, 12, and 14 using preferably the sampling plans
in Annex B but as a minimum the sampling plans in Annex A.

K.2.4 During the ageing period, manufacturers shall monitor the progress of the stability study.
This is to provide an early warning should the shelf life prove to be shorter than the provisional shelf
life estimated from the accelerated stability studies. Based on practical experience, it has been found
that determining airburst properties periodically according to Annex H provides the best method of
monitoring stability. Manufacturers may opt to use one of the following two methods:

a) Condition sufficient additional samples according to K.2.2 to allow at least 125 condoms to be
tested fdr airburst properties according to Annex H at intervals of one year or less. At eachj time
interval[ remove at least 125 condoms from the oven or controlled environment and detefmine
bursting volume and pressure according to Annex H. Assess compliance with ClauseA8 using the
appropriate acceptance number from ISO 2589-1 for the sample size used. Record tthe' numper of
non-compliers and the mean and standard deviation for the burst properties. Continue the [study
if not mgre than one set of samples has failed at any time point. If at any time \during the study a
second set of samples fails to meet the requirements of Clause 10, test the ptedetermined nymber
of samples for compliance with Clauses 10, 12, and 14 according to K.2.3,

NOTE With a sample size of 125 condoms, the probability of all three lots complying with the AQL of 1,5
specified|in Clause 10 is greater than 96 % if the average percentage of nonconforming condoms is legs than
1,5 %. If the percentage of nonconforming condoms is greater than 3 %.thén the probability of all three lots
with the AQL of 1,5 will be less than 57 %.

b) Condition sufficient additional samples according to K.22;to allow at least 32 to be test¢d for
airburst|properties according to Annex H at intervals ‘af one year or less. At each time inferval
remove B2 condoms from the oven or controlled environment and determine bursting volume and
pressurg according to Annex H. If the mean and standard deviation (or 95 % confidence intefvals)
of the bjursting properties at any time deterionate to the point where the condoms might be
approaching the limit of complying with the air'bursting requirements of Clause 10 then tept the
predetemined number samples for compliahce with Clauses 10, 12, and 14 according to K.2.3.

NOTE The study can be monitored, for example, by plotting the mean and standard deviatipn (or
95 % conffidence intervals) of the bursting pressures and volumes against time for each lot. If the aifburst
results afe normally distributed then/the condoms can be considered to be at the limit of compgliance
with the AQL specified in Clause 10.when the difference between the mean burst pressure or volunie and
specifiedminimum burst volumeor pressure is 2,17 standard deviations. In practice, airburst results are
generally|skewed to lower values; failure to comply with the AQL specified in Clause 10 can occur when the
differencps between the mean and the minimum specified values are greater than 2,17 standard devigations.
Manufacturers should, consider completing testing according to K.2.3 once the differences between the
mean andl the specified-values drop below 3 standard deviations and definitely if the differences djrop to
2,17 stanflard deviations or less.

K.3 Confirmation of shelf life claim

The shelf life shall be up to that period, not to exceed 5 years, during which the condoms comply with
the requirements of Clauses 10, 12, and 14 when tested according to K.2.3. Any decision about whether
the condoms comply with the requirements of Clauses 10, 12, and 14 shall be made on the basis of
test results for the predetermined samples sizes specified in K.2.3 and not on the monitoring tests
according to K.2.4.

If the confirmed shelf life is less that the labelled shelf life, adjust the shelf life claim and notify the
regulatory authorities and direct purchasers.
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K.4 Testreport

The test report shall include the requirements of Annex H in the form specified by Clause 16 and
the following:

a) number of nonconforming condoms with respect to Clauses 10, 12, and 14 as determined
according to K.2.3;

b) the confirmed shelf life and either of the following:

1) intermediate results for airburst properties as determined according to K.2.4 a) including the
number of nonconforming condoms with respect to Clause 10;

2) plots of the means and standard deviations or 95 % confidence intervalspdfthe bursting
pressure and volume against time as specified in K.2.4 b).

Interim test reports shall be made available to appropriate regulatory bodies oh fequest,|to document
that the real-time study has begun and that intermediate results are satisfactory.
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Annex L
(informative)

Guidance on conducting and analysing accelerated ageing studies

L.1 General

Accelerated
of real-time
accelerated ¢
studies are i

Accelerated
Clauses 9, 10}

If a manufact
and has esta

hgeing studies should be used to support provisional shelf life claims pending cont
studies. This annex describes general procedures that may be used for. Cond
geing studies to estimate a provisional shelf life for market introduction while rea
| progress.

studies should be completed on packaged condoms complying with-the requireme
12,13,and 14.

urer has determined the shelflife of an existing product throughyreal-time stability st

pletion

!

cting
-time

nts of

udies

product, then the procedure described in L.3 may be used to establishyaprovisional shelf life for p new

or modified ¢

specified in Il

Manufacture
example as p

L.2 Proce

condom wijith real-time stability data

This method

Condition samples of condoms from three production lots in ovens or a controlled environm

(50 = 2) °C.
sampling pla
monitor tem
place to resp

Remove the
requirement|
shelf life may

a shelf li

.2.

rs conducting ongoing stability studies on products with established shelf live
art of a quality management programme, may:vary the procedures.

dure for determining a provisional shelf life in the absence of a con

should be used in the absence of real-time stability data for an appropriate control coj

[t is recommended that_sampling is in accordance with Annex B but as a minimu
ns in Annex A shall be used. Manufacturers should ensure that precautions are tal
peratures during th@/conditioning period and have adequate contingency arrangeme
ond to any loss-af temperature control caused by equipment breakdown or loss of po

condoms fsom the ovens or controlled environment and assess compliance wit
5 in Clauses 10, 12, and 14. If all lots are in compliance, then the appropriate provi
be assighed to the product depending on the conditioning period:

blished a set of accelerated ageing conditions that can be uséd to verify the shelflife;Ef this

ondom. Otherwise an accelerated stability study should be conducted using the condjitions

s, for

trol

ndom.

ent at
m the
ten to
nts in

WEer.

h the
sional

feCof 2 years after a period of 90 days;

— ashelflife of 3 years after a period of 120 days;

— ashelflife of 5 years after a period of 180 days.

L.3 Procedure for determining a set of ageing conditions using a control condom
with real-time stability data

L.3.1 This procedure can only be used when a control condom is available for which the shelf life has
been determined by a real-time study.
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L.3.2 Condition condoms from a minimum of two production lots of control condoms and three
production lots of the new or modified condoms in ovens at selected temperatures in accordance with
Annex I. It is recommended that a minimum of two temperatures is used.

At appropriate time intervals, remove samples of condoms from the ovens or controlled environments
and determine the air bursting properties according to Annex H. A minimum of five time points at the
selected temperature(s) is recommended. It is recommended that at least 32 condoms be tested at each
time/temperature point.

Compare the changes in bursting properties of the control and test condoms at different time points
and temperatures. Based on this comparison establish an equivalent set of ageing conditions for the

new candom that can be nused to assess the prnvicinnq] shelf life of the prndnr‘f The temp

ageing times should be sufficient to ensure that a significant change in the air bursting pre
contrpl condoms occurs.

NOTE
condifions may be used for subsequent stability studies without repeating this stage of the study.

L.3.3
prody

Remo

For c
periofls at these temperatures equal or exceed 7 days at 70 °C and 90 days at 50 °C, then
also e used to verify the requirements.of 11.2.

L.4

The test report shall include_the requirements of Annex H in the form specified by Cl
the fqllowing:

a)
b)
‘)
d)
e)

ratures and

Once a set of accelerated ageing conditions has been established for a specificxcontrol

Having determined a suitable set of ageing conditions take samples of condom

] and have adequate contingency arrangements in placé te respond to any loss of

ife may be assigned to the product.

nvenience, the ageing temperatures canp be selected as 70 °C and 50 °C and, providg

Test report

[o5)

description of thejprocedure used (L.2 or L.3);

(=

he ageing period used at (50 * 2) °C (procedure L.2);

o)

summanyof all the data used to justify the selected accelerated ageing conditions (pr

ction lots and condition the samples according to Annex | using‘the selected agei

It is rlecommended that sampling is in accordance with Annex B buf’at least Annex A shrf
Manuffacturers should ensure that precautions are taken to monitoertemperatures during the
perio
contrpl caused by equipment breakdown or loss of power.

berties of the

rondom, these

5 from three
conditions.
uld be used.
conditioning
temperature

ve the condoms from the ovens or controlled environment and assess compliance with the
requifements in Clauses 10, 12, and 14. If all lots arein compliance then the appropriat
shelf

b provisional

bd the ageing
this test may

ause 16 and

bcedure L.3);

dretails of the selected accelerated ageing conditions (procedure L.3);

the estimated provisional shelf life claim.
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Annex M
(normative)

Testing for holes

M.1 General

This annex s
the water led

M.2 Wate

M.2.1 Priniciple

Filling of the
the wall of th
absorbent p4

M.2.2 App

M.2.2.1 Mounting equipment, suitable for mounting the condom at its open end, allowing it to be

suspended, v
mount is sho

M.2.2.2 Coloured absorbent paper.

M.2.2.3 Rol

at a fixed helght of (30 + 5) mm above and parallel to the paper, whose horizontal movement ro

condom back

The plate, if
throughits t

M.2.2.4 Clamping device (optional), suitable for holding the twisted open end of a condon

preventing if
example is a

pecifies two of the alternative methods for testing natural rubber latex condoms fot:
k test and the electrical test.

" leak test

condom with a specified volume of water and examining for yisible water leakage th
e suspended condom. In the absence of any leakage, the condom is then rolled on col
per, which is subsequently examined for signs of leakage ofwater from the condom.

hratus

hith a means of filling the condom with wateréwhile it is suspended. An example of a sy
ivn in Figure M.1. Optionally, a rubber ring may be used to retain the condom on the mga

ling device (optional), incorporating a smooth transparent plate. The device may be j

and forth.

used, shall turn the-condom through at least one complete revolution, when it is n
Favel.

from leaking, without causing damage to the part to be rolled on absorbent pap
sprung-paper clip.

M.2.3 Proc

holes:

rough
bured

freely
itable
unt.

laced
Is the

noved

n and
br. An

edure

M.2.3.1 Inspect the individual containers and record any that have visibly open seals.

M.2.3.2 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.

Do not use scissors or other sharp instruments to open the package. Wear suitable gloves or finger cots
while handling the condom.

M.2.3.3 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 non-compliant and further testing of that condom shall be
discontinued.
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M.2.3.4 Record condoms with visible defects (see 3.15) other than holes and tears.

M.2.3.5 Fit the open end of the condom onto the mount so that the condom is suspended open end
upwards.

M.2.3.6 Add the volume of water specified in Table M.1 within a tolerance of +10 cm3 at a temperature
between 10 °C and 40 °C to the condom. Make sure that the humidity in the ambient air does not condense
on the outside of the condom. Inspect the condom for visible signs of leakage. Deem any condom exhibiting
visible signs of leakage more than 25 mm (determined to an accuracy of +1 mm) from the open end a non-

complier and discontinue the test. Holes found near the open end shall be marked, and measured after the
condam.is pmpﬁpd to determine whether thev are more than 25 mm from the open end

Table M.1 — Fill volumes for conducting the water leakage test

Water volume
cm3
Condommnzength Mid-body condom width
mm
45 to 49,5 50 to 55,5 56 to 65 65,5t0 75
160 to 185 300 300 350 475
186 to 210 300 300 400 525
211 to 240 300 350 450 600
For the purpose of this test, the mid-body width is thednean flat width rounded to the nearest 0,5 mm of
13 condoms measured in accordance with Annex E.ata point (75 + 5) mm from the closed gnd excluding

the re

If, beq
contalined within the condom, permit the femainder of the water to form a pressure heg
filling system.

servoir tip. The length of the condom is detéfmined according to Annex D.

ause of lack of distension of the condomy; it is not possible for the specified volume of water to be
d within the

Then carry out the rolling procedure described in M.2.4.

M.2.4 Rolling procedure

M.2.4
by the

1 If there is ne visible leakage through the condom after suspension, take hold of the condom
 closed end, afid, if necessary, gently stretch the condom to displace the water from the open end.

Seal t
and r
(M.2.]

M.2.4

he condom by-twisting it less than 25 mm from the open end, for approximately 1,5
bmove itfrom the mount. Hold the end closed with one hand, or with a suitable clai
.4). Wipe'off any water on the outside on the condom with a soft absorbent cloth or p

revolutions,
mping device
aper.

.20 Transfer the condom onto a dry sheet of absorbent paper and lay it down with t

he axis of the

cylind

a)

er thus formed parallel to the paper.
Manual rolling

Using the free hand, roll the condom on the paper through atleast two complete revolutions. 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

Using the rolling device in M.2.2.3, roll the condom through at least two complete revolutions
on the paper.
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The condom may be rolled through more than one revolution in order to verify whether or not there
is leakage present. It is intended that the number of revolutions be small, and in no case greater
than 10 over both pieces of absorbent paper.

Inspect the paper for any sign of leakage of water from the condom. Ignore any marks made by the
lubricant. Holes found near the open end shall be marked, and the condoms measured after being
emptied to verify that they are more than 25 mm from the open end. Condoms with holes more than
25 mm from the open end shall be counted as non-compliant.

M.2.4.3 Hang the filled condom vertically from one hand and, with the other hand, squeeze the condom
to ensure that most ofthe water is forced into the lower half Av01d excessive locallzed stretchlng Firmly
press the clog J|circle
twice so that|the lower half of the water filled section contacts the absorbent paper whlle avoiding slldmg
and abrasior] of the condom on the paper. Inspect the paper for any sign of leakage of water) from the
condom. Igngre any marks made by the lubricant. Condoms with holes more than 25 mmyfrom thg open
end shall be ¢ounted as non-compliant.

NOTE1  Stgps M.2.4.2 and M.2.4.3 may be conducted in any order. For lubricated cofidoms, the rollinfg may
be done twicg on two separate sheets of absorbent paper, to eliminate confusion between marks made py the
lubricant and those made by the water.

NOTE 2  Rolling forward by one complete revolution and then back by one cothplete revolution counts @s two
complete revdlutions.

Dimensions in millignetres

Key

A 60°%10°

B  well-rounded edge
C rubberring

Figure M.1 — Example of a suitable mount

44 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=eed9872d7d3a1d2ab4bac7c46e96af86

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Quality verification
	5	Lot size
	6	Biocompatibility
	7	Microbial contamination
	8	Product claims
	9	Design
	9.1	Integral bead
	9.2	Lubrication
	9.3	Dimensions
	9.3.1	Length
	9.3.2	Width
	9.3.3	Thickness
	10	Bursting volume and pressure
	11	Stability and shelf life
	11.1	General
	11.2	Minimum stability requirements
	11.3	Procedure for determining shelf life by real-time stability studies
	11.4	Estimating shelf life based upon accelerated stability studies
	12	Freedom from holes
	13	Visible defects
	14	Package integrity of individual container
	15	Packaging and labelling
	15.1	Packaging
	15.2	Labelling
	15.2.1	General
	15.2.2	Symbols
	15.2.3	Individual container
	15.2.4	Consumer package
	15.2.5	Condoms not distributed in consumer packages
	15.3	Inspection
	16	Test report
	Annex A (normative)  Sampling plans intended for assessing compliance of a continuing series of lots of sufficient number to allow the switching rules to be applied
	Annex B (informative)  Sampling plans intended for assessing compliance of isolated lots
	Annex C (normative)  Determination of total lubricant for condoms in individual containers
	Annex D (normative)  Determination of length
	Annex E (normative)  Determination of width
	Annex F (normative)  Determination of thickness
	Annex G (informative)  Determination of microbial contamination
	Annex H (normative)  Determination of bursting volume and pressure
	Annex I (normative)  Oven treatment for condoms
	Annex J (informative)  Determination of force and elongation at break of test pieces of condoms
	Annex K (normative)  Determination of shelf life by real-time stability studies
	Annex L (informative)  Guidance on conducting and analysing accelerated ageing studies
	Annex M (normative)  Testing for holes
	Annex N (normative)  Testing for package integrity
	Annex O (informative)  Calibration of air inflation equipment for determination of bursting volume and pressure
	Annex P (informative)  Recommendations for testing condoms that fall outside of the size ranges specified in ISO 4074
	Bibliography

