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Annex 10

World Health Organization/United Nations Population 
Fund technical specifications for male latex condoms

Background
The report of the Fifty-third meeting of the World Health Organization (WHO) 
Expert Committee on Specifications for Pharmaceutical Preparations (ECSPP) in 
2018 (1) stated the following:

Ms Seloi Mogatle and Dr William Potter from the United Nations 
Population Fund (UNFPA) gave an update on the prequalification guidance 
for contraceptive devices and condoms. The UNFPA had contacted WHO 
to inquire how best to start a process to update the relevant texts that we 
adopted by the ECSPP and published in 2008 (2, 3). The Expert Committee 
agreed to the importance of updating these materials in view of the 
changes in the contraceptive field globally over the previous decade. The 
two organizations committed to work together to bring the documents up 
to date. It was suggested by UNFPA to separate out the current existing 
procedure for condoms to include the following aspects:

1. prequalification guidance for contraceptive devices;
2. prequalification programme for male latex condom and annexes;
3. technical specification for male latex condom and annexes;
4. male latex condom prequalification inspection aide memoire;
5. condom quality assurance and annexes;
6. guidance on testing male latex condoms;
7. condom storage and transportation;
8. post-market surveillance of condoms;
9. public assessment reports for contraceptive devices – condoms and 

intrauterine devices.

UNFPA also raised the issue of specifications for lubricants (both water-
based and silicon-based), which needs to be considered when developing 
the new guidelines.

The Expert Committee supported the development of the relevant 
documents for prequalification of condoms in consultation with the WHO 
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Secretariat and their preparation for public consultation and took note that 
they will be reported back to the Expert Committee.

As agreed at the ECSPP meeting in October 2018, UNFPA and WHO have 
separated out different aspects of the current procedure for contraceptive devices 
and condoms.

All related documents were restructured and revised in the first half of 
2019, then sent out for public consultation in July 2019. Comments received were 
reviewed by a group of specialists in October 2019, before being presented to the 
ECSPP. This is one of the three adopted by the Fifty-fourth ECSPP meeting, to 
replace the previous guidance document.
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1. Introduction
This annex contains the World Health Organization (WHO)/United Nations 
Population Fund (UNFPA) specification that is suitable for the bulk procurement 
of male latex condoms for use in social marketing and public-sector programmes 
for family planning and prevention of sexually transmitted infections. 

A specification is a statement of the buyer’s requirements and covers 
all the attributes and features of the product. Many of these requirements, 
particularly the design features, may be unique to the buyer and not specified 
in the International Organization for Standardization (ISO) standard ISO 4074. 
The buyer’s specification must be a detailed and unambiguous statement of the 
buyer’s requirements and describe the means by which those requirements can 
be measured and assessed. The specification is generally attached to the bidding 
documents and forms part of the supply contract.

The WHO/UNFPA specification is based on the performance 
requirements for male latex condoms specified in the international standard ISO 
4074 Natural latex rubber male condoms – requirements and test methods. This 
standard specifies the essential performance requirements that latex condoms 
are expected to meet and the test methods that are used to assess compliance 
with these requirements. This standard is based on extensive research and an 
ongoing consultation process, involving leading experts from around the world 
in all aspects of condom manufacturing, testing, research and use. The WHO/
UNFPA specification described here incorporates the performance requirements 
of ISO 4074.

The WHO/UNFPA specification has been developed by consensus and is 
based on available evidence, details of which are given in Appendix 1. The WHO/
UNFPA specification describes the general, design, performance and packaging 
requirements for the product and the methods of verification. It can be used 
unchanged, or adapted to the specific requirements of programmes. However, it 
is important to understand the points listed next.

 ■ General requirements specify the safety of constituent materials 
and other characteristics, such as shelf-life. These properties should 
not vary from lot to lot and therefore do not need testing on a 
regular basis. Retesting is required following any significant change 
to the formulation, manufacturing process, equipment used or 
packaging. The general requirements detailed in the WHO/UNFPA 
specification should not be changed. They are listed in Section 3.1 
of this document.

 ■ Performance requirements specify the essential performance 
attributes of the condoms, established in accordance with ISO 4074. 
These must be tested on a lot-by-lot basis, since the quality of these 
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attributes may vary due to the manufacturing process. Laboratory 
tests are carried out to assess the barrier properties of the package, the 
integrity of the product and its ability to resist breakage. Performance 
requirements detailed in the WHO/UNFPA specification should 
not be changed. The only exceptions are:
 – the possibility to include or exclude bursting volume and 

pressure testing after oven conditioning;
 – the packaging integrity requirements, where the purchaser may 

choose to apply more stringent testing, especially if the condoms 
are to be delivered by air or to high-altitude locations (refer to 
the alternate package seal integrity test in Appendix 2).

The performance requirements are listed in Section 3.2 of this document.

 ■ Design requirements are mainly concerned with the acceptability 
of the product to the end-user. These can be varied within certain 
limits to meet specific programmatic requirements. Special boxes 
have been provided in the WHO/UNFPA specification for changes 
to such design requirements as colour, length and width. For each 
design requirement, there is a means of verification. These are listed 
in Section 3.3 of this document.

 ■ Packaging requirements are detailed in the WHO/UNFPA 
specification. Packaging materials and package shape should not be 
changed unless the impact on the shelf-life of the product has been 
confirmed by accelerated stability studies and real-time stability 
studies are in progress according to clause 11 of ISO 4074:2015. 
If consumer packaging is required, it is important to include 
detailed instructions in the specification and to discuss the design 
requirements with the manufacturer. The packaging requirements are 
listed in Section 3.2 of this document.

The WHO/UNFPA specification is based on:

 ■ the international standard ISO 4074;
 ■ a literature review of the available evidence;
 ■ the recommendations of the WHO/UNFPA/Joint United Nations 

Programme on HIV/AIDS(UNAIDS)/Family Health International 
(FHI360) Male Latex Condom Technical Review Committee (May 
2002, August 2007 and July 2008); and

 ■ feedback from participants attending the WHO/UNFPA workshops 
to introduce the male latex condom specification and procedures for 
prequalification and procurement.
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Where appropriate, reference is made to the current edition and corrigenda 
of the published international standard, ISO 4074 Natural latex rubber male 
condoms – requirements and test methods.

This WHO/UNFPA specification should not be considered nor used 
as a standard for regulatory purposes. For regulatory purposes, the applicable 
standard is ISO 4074 or the relevant local standard, depending on the country.

If used in conjunction with the WHO/UNFPA Prequalification 
Programme, the WHO/UNFPA specification will ensure that a quality-assured 
product is prequalified and later purchased and distributed to the end-user.

2. Glossary
acceptance quality limit (AQL). The quality level that is the worst tolerable 
process average when a continuing series of lots is submitted for acceptance 
sampling (ISO 2859-1). Note: Manufacturers should be consistently achieving a 
process average that is better than the AQL.

bead. The thickened ring formed at the open end of the condom.

bioburden. The population of microorganisms on a raw material, component, 
product, packaging or equipment.

CE mark. On condom packaging, a mark certifying that the product conforms 
to the essential requirements of the European Commission Directive 93/42/EEC 
on medical devices (4).

colony-forming units (cfu). A unit of measure of the level of microbial 
contamination of a product.

compliance testing. A regime of testing to verify that a lot complies with the 
specification.

condom. A medical device that is intended to be worn on the penis during sexual 
activity, for purposes of contraception and to prevent the spread of sexually 
transmitted infections. Condoms are usually made from natural rubber latex 
but may also be made from synthetic materials, such as polyurethane.

consumer pack. A wallet or carton into which one or more foil packages are 
inserted for marketing purposes.

date of manufacture. The date on which the condoms were dipped.

design requirements. Characteristics of the condom that are specified according 
to the buyer’s requirements.
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expiry date. The date at which the product is no longer considered acceptable 
for use.

exterior shipping carton. The container into which a number of inner boxes 
are packed.

general requirements. The general quality characteristics of condoms that are 
verified before supply commences and that are not expected to vary from lot 
to lot.

inner box. A box used to contain a convenient number of condoms in packages 
or consumer packs. Inner boxes typically contain 100–200 condoms; where a 
gross (144 condoms) is used as the unit of purchase, inner boxes are usually 
specified to contain one gross.

inspection level. The degree of examination of the lot, as specified in ISO 2859-1. 
The higher the inspection level, the more samples will be tested and, hence, the 
lower the risk of faulty products reaching the end-user.

length. The length of the condom measured from the open end to the tip, 
excluding any reservoir.

lot. A collection of condoms of the same design, colour, shape, size and 
formulation. A lot must be manufactured at essentially the same time, using the 
same process, same specification of raw materials, common equipment, same 
lubricant and any other additive or dressing, and be packed in the same type of 
individual container, using the same packaging materials.

lot number or code. A unique identifying alphanumeric code assigned to a lot.

Lowry method. A method for determining the water-extractable protein levels 
in latex products.

national regulatory authority. A regulatory body with authority in a specific 
country to control the importation and distribution of medical products. See also 
regulatory authority.

package. The foil sachet in which the condom is sealed after manufacture.

performance requirements. The critical tests of quality that all lots must pass in 
order to provide adequate consumer protection.

prequalification. The steps taken by the buyer to verify a manufacturer’s suitability 
to provide condoms of the required quality. The WHO/UNFPA Prequalification 
Programme includes periodic assessment of manufacturing dossiers, testing of 
samples and factory inspection.
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pre-shipment compliance testing. A regimen of compliance tests carried out 
before a shipment leaves the supplier’s factory.

regulatory authority. A national or international body set up to oversee the 
safety, efficacy and quality of medical devices, including condoms, imported and 
distributed within a country or region.

reservoir. A narrow portion of the condom at the closed end, designed to 
contain ejaculate. The reservoir is sometimes called the teat.

shelf-life. The period of time after manufacture that the product is considered 
acceptable for use.

social marketing. The use of commercial marketing techniques to distribute, 
promote and sell products and services of social importance, often at a subsidized 
price.

specification. A detailed statement of a product’s requirements as established by 
the buyer. Usually, a specification is based on an established standard.

standard. A detailed statement of the minimum acceptance requirements, as 
established by a national or international regulatory authority.

viscosity. The resistance to flow of a fluid.

wall thickness. The thickness of the latex film.

width. The mean lay-flat width of 13 condoms measured in accordance with the 
relevant annex of ISO 4074 at a point 75 ± 5 mm from the closed end, rounded 
to the nearest 0.5 mm.

3. WHO/UNFPA specification
3.1 General requirements
Manufacturers shall include in their summary of technical documentation 
evidence to confirm that the condoms comply with the general requirements 
listed in Table A10.1. Verification of conformance to these requirements is 
assessed during prequalification.

General requirements cover the selection and safety of materials and the 
shelf-life of the product.
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Table A10.1
General requirements for condoms

General requirements Description

Lot definition A lot is a collection of condoms of the same design, colour, 
shape, size and formulation. A lot must be manufactured 
at essentially the same time, using the same process, 
same specification of raw materials, common equipment, 
same lubricant and any other additive or dressing, and be 
packed in the same type of individual container, using the 
same packaging materials.

All condoms comprising a lot will:

• have an identical formulation;
• have the same design, dimensions, colour, shape and 

surface texture;
• be manufactured on the same production line;
• be vulcanized under identical conditions;
• be in the same packaging;
• have the same lubricant; and
• have the same date of expiry printed on the package.

Lot sizes over 500 000 are not permitted. 

Date of manufacture The date of manufacture is generally the date that the 
condoms were dipped.

The date of manufacture may be the date of packaging 
(i.e. sealing the condoms into the individual containers), 
as long as the storage period between dipping 
and packaging does not exceed 6 months and the 
unpackaged condoms are stored under controlled 
conditions as specified in Clause 11.1 of ISO 4074:2015. 
Storage conditions will be subject to assessment as part of 
the prequalification inspection. 

Materials The condoms shall be made of natural rubber latex.

The condoms shall not liberate toxic or otherwise harmful 
substances in amounts that can be irritating, sensitizing 
or otherwise harmful to the user of the condom under 
normal conditions of use.
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Table A10.1 continued

General requirements Description

Biocompatibility Biocompatibility assessments shall be conducted on the 
whole condom, including any lubricants and dressing 
materials, in accordance with ISO 109931. Specifically, 
evaluations shall be conducted for cytotoxicity according 
to ISO 109935 and for irritation and skin sensitization 
according to ISO 1099310. Manufacturers should choose 
accredited laboratories for these tests, and the results 
shall be interpreted by an accredited toxicologist or 
other suitably qualified expert. Expert reports should be 
available for review. The expert review report can be a 
separate document or can be included in the test report. 
Extraction conditions shall be at a temperature of 37 ± 1 °C, 
according to ISO 1099312.

Many latex products that have been established as safe, 
including condoms and medical gloves, can exhibit a 
positive cytotoxic response when tested according to ISO 
109935. While any cytotoxic effect can be of concern, it is 
primarily an indication of potential for in vivo toxicity and a 
condom cannot necessarily be determined to be unsuitable 
for use based solely on cytotoxicity data.

Manufacturers are advised to confirm local requirements 
for safety testing with appropriate regulatory authorities in 
the countries in which the condoms are to be distributed. 
In accordance with ISO 109931, manufacturers may 
provide data on equivalent products.

The International Agency for Research on Cancer (IARC, 
WHO) has classified 2mercaptobenzothiazole (MBT) as 
probably carcinogenic to humans (5). MBT shall not be 
used as an accelerator in condom formulations

Waterextractable 
protein levels 

It will be verified during prequalification that 
manufacturers determine the waterextractable levels of 
proteins in their products.

The recommended levels for soluble protein, as determined 
by the modified Lowry method, should be less than 
200 µg/g. Manufacturers should take steps not to exceed 
this level and should monitor production periodically, at 
least once a year and following any significant change to 
the latex formulation. The recommended interval is every 
3 months.
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Table A10.1 continued

General requirements Description

There is no specific standard for determining the protein 
levels in condoms. The methods described in ISO 12243 (6), 
EN 4553 (7) or ASTM D5712 (8) for determining the protein 
levels in medical gloves can be modified for condoms.1

Documentation recording protein levels should be 
available for review.

Bioburden levels Condoms are not sterile devices, but nevertheless 
manufacturers should take steps to minimize the risk of 
contamination of the products with microorganisms. It 
will be verified during prequalification that manufacturers 
periodically determine bioburden levels. Documentation 
recording bioburden levels should be available for review.

For prequalification, the manufacturer should be able to 
demonstrate that they are able to maintain bioburden 
levels on packed condoms below 100 cfu (colonyforming 
units)/condom and not exceeding 500 cfu/condom. 
There should be an absence of Staphylococcus aureus 
and Enterobacteriaceae, including Escherichia coli and 
Pseudomonas aeruginosa.

For prequalification, bioburden levels should be 
determined periodically, e.g. at least quarterly (and 
following any significant change to the latex formulation), 
by extracting the condoms with a neutralizing medium 
and determining the total viable aerobic count using 
appropriate test methods. Further information on the 
rationale for the bioburden limits, methods of determining 
bioburden levels and general guidelines on controlling 
bioburden contamination during manufacture is given in 
ISO 4074:2015 Annex G. 

Nnitrosamines It will be verified during prequalification that 
manufacturers take steps to minimize the formation 
of Nnitrosamines. For prequalification purposes, the 
manufacturer should be able to demonstrate they are 
able to achieve levels below 50 ppb (parts per billion) 
measured as per ISO 29941 (9). Levels should be monitored 
periodically and at least once a year, and following any 
significant change to the latex formulation.

1 For further information about latex allergy and protein levels, refer to the list of Further reading.
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Table A10.1 continued

General requirements Description

Minimization of the formation of Nnitrosamines can 
be achieved by ensuring that condoms are adequately 
leached and washed; and by using minimum amounts 
of accelerators. It is recommended that, where possible, 
accelerators, such as zinc dibutyldithiocarbamate, that have 
a preferred safety profile (10),2 are used in the formulation. 

 Dusting powder A suitable dusting powder should be used to prevent the 
condoms from sticking together during manufacture. 
Acceptable powders are:

• cornstarch;
• magnesium or calcium carbonate; and
• silica.

Manufacturers may use other dusting powders, as long as 
they do not compromise the biocompatibility and safety 
of the condom.

Talc or lycopodium spores shall not be used.

It is recommended that manufacturers not use excess 
powder (maximum recommended is 50 mg per condom).

Shelf-life and stability studies

Shelflife ISO 4074 describes the minimum stability requirements 
for condoms. These are considered the minimum 
requirements for placing condoms on the market. It can be 
assumed that condoms meeting these requirements have 
a minimum shelflife of 2 years.

Condoms shall comply with the performance requirements 
of this WHO/UNFPA specification throughout the stated 
shelflife of the condom. The manufacturer shall determine 
the shelflife based on the outcome of stability studies and 
measured from the date of manufacture.

The claimed shelflife shall be not less than 3 years and not 
more than 5 years.

2 For further information about N-nitrosamines, refer to the list of Further reading.
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Table A10.1 continued

General requirements Description

Variations
Textured condoms made using the same latex formulation 
and processes as untextured condoms that have an 
established shelflife based on realtime stability studies 
should be subjected to comparative accelerated stability 
studies extending out to 90 days and 180 days at 50 °C. 
Subject to satisfactory results, the specified shelflife of 
the textured condoms may be assumed to be the same as 
for the equivalent untextured condom after 90 days, and 
confirmed after 180 days, without the need for a realtime 
stability study.

Stability studies – 
real time 

Manufacturers must determine the shelflife by realtime 
studies conducted at 30 +5/–2 °C (i.e. between 28 °C and 
35 °C but with a target temperature of 30 °C), according to 
the relevant clause in ISO 4074.

Pending the outcome of realtime studies, manufacturers 
may use accelerated ageing studies at 50 ± 2 °C to 
estimate a provisional shelflife, as described in ISO 4074.

The results of an accelerated ageing study, according to 
ISO 4074, must be available at the time of submitting an 
application for prequalification, and a realtime study 
must also be in progress.

Sampling Condoms for stability studies shall be taken from three 
normal production lots. Sampling shall be done according 
Annex A or Annex B (preferred) of ISO 4074:2015. The 
sample size should be adequate for at least six separate 
tests for the three tests from ISO 4074.

Conditioning Samples should be incubated in their individual sealed 
containers, according to the relevant annex of ISO 4074: 
one set for 168 ± 2 hours at 70 ± 2 °C, and another set for 
90 ± 1 days at 50 ± 2 °C.

At the end of the incubation periods, the condoms should 
be withdrawn and tested for airburst properties, freedom 
from holes and package seal.

The incubation period at 50 ± 2 °C can be extended to 
120 days or 180 days, in order to estimate a provisional 
shelflife by accelerated ageing, in which case testing at 
90 days is not necessary.



Annex 10

233

Table A10.1 continued

General requirements Description

Testing requirement Compliance with the requirements for bursting properties 
should be assessed at least annually for the full shelflife 
of the product, and for freedom from holes and package 
integrity, as specified in the relevant clauses of ISO 4074, 
by the end of the testing period.

All three lots of condoms shall remain in compliance with 
the requirements for bursting properties, freedom from 
holes and visible defects, including visibly open packaging 
seals and package integrity, as specified in the relevant 
clauses of ISO 4074, for the duration of the stability study.

If all three lots of condoms remain in compliance with 
the requirements for bursting properties, freedom from 
holes and package integrity specified in the relevant 
clauses of ISO 4074 for a period of 120 days at (50 ± 2) °C, 
a provisional shelf life of 3 years may be assigned.

If all three lots of condoms remain in compliance with 
the requirements for bursting properties, freedom from 
holes and package integrity specified in the relevant 
clauses of ISO 4074 for a period of 180 days at (50 ± 2) °C, 
a provisional shelf life of 5 years may be assigned.

If at any time during the realtime studies, the 
manufacturer becomes aware that the shelflife estimates 
made using the accelerated ageing studies are incorrect, 
the manufacturer must notify the procurers and regulators 
immediately.

Provisional shelflife Pending the outcome of the realtime studies, 
manufacturers may estimate a provisional shelflife, using 
an accelerated ageing study.

Minimum stability 
requirements

Condoms shall comply with the minimum stability 
requirements defined in the relevant clause of ISO 4074. 
Condoms meeting these minimum stability requirements 
can be assumed to have a provisional shelflife of 2 years.

Stability study report The stability study report should indicate the time 
between dipping and foiling for the lots used for the 
study. If a manufacturer has not recorded the required 
information in the stability study report, then the default 
position will be that the manufacturer must use the 
dipping date as the date of manufacture. 
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3.2 Performance requirements
The performance requirements specified in Table A10.2 are based on the 
requirements of ISO 4074. These requirements cannot be altered. Verification 
of compliance with these requirements must be done as part of prequalification 
and the lot-by-lot pre-shipment compliance testing of the product. For 
prequalification purposes, the sampling plans specified in Annex B of ISO 
4074 shall be used. Testing after oven conditioning may be required as part of 
prequalification, following a risk-based assessment.

Information on methods of monitoring quality is given in the condom 
quality assurance guidance document (10).

Table A10.2
Performance requirements

Performance 
requirements Description

Bursting volume and pressure

Sampling In accordance with ISO 28591 General Inspection Level I 
(11).

For prequalification testing, at least code letter M as 
specified in Annex B of ISO 4074:2015 shall be used.

Testing In accordance with test method in the relevant annex of 
ISO 4074 and the relevant clause in ISO 4074.

Requirement Minimum bursting requirements as listed below:

Acceptance quality limit (AQL) 1.5

Volume:
• 16.0 dm3 for condoms with midbody widths ≥ 45.0 mm  

and < 50.0 mm
• 18.0 dm3 for condoms with midbody widths ≥ 50.0 mm  

and < 56.0 mm
• 22.0 dm3 for condoms with midbody widths ≥ 56.0 mm  

and < 65.0 mm
• 28.0 dm3 for condoms with midbody widths ≥ 65.0 mm  

and <  75.0 mm

Pressure: 1.0 kPa (for all widths)

The width is defined as the mean layflat width of 
13 condoms measured in accordance with the relevant 
annex of ISO 4074 at a point 75 ± 5 mm from the closed 
end, rounded to the nearest 0.5 mm.
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Table A10.2 continued

Performance 
requirements Description

Freedom from holes and visible defects 

Sampling ISO 28591 General Inspection Level I, but at least Code 
Letter M (11).

For prequalification testing, at least Code Letter N as 
specified in Annex B of ISO 4074:2015 shall be used.

Testing In accordance with the relevant annex of ISO 4074.

Requirement In accordance with the test method in the relevant annex 
of ISO 4074.

• Freedom from holes: AQL 0.25
• Critical visible defects: AQL 0.4
• Visibly open package seals: AQL 0.4

ISO 4074 describes a limited number of critical visible 
defects. WHO/UNFPA specifies an extended list of critical 
visible defects and imperfections in Section 3.2.1 of this 
document.

It is not possible to define all critical defects and 
imperfections, and it may be necessary to exercise some 
judgement about whether or not a particular visible 
defect is critical. (If you need assistance, contact qateam
group@unfpa.org)

If the visible defect may affect the performance of the 
condom, the defect is considered critical. If a defect not 
listed in Table A10.3 is considered critical by any party, 
then the procurer, test laboratory and manufacturer must 
consult with each other to agree on the classification of 
the defect concerned.

Exact definitions of critical defects and imperfections 
should be reviewed and agreed upon during the 
contractual process.

Package seal integrity

Sampling ISO 28591 Inspection Level S3 (11)

Testing In accordance with the package integrity test method in 
the relevant annex of ISO 4074

Requirement AQL 2.5
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Table A10.2 continued

Performance 
requirements Description

Alternative package seal integrity method (for condoms to be delivered by air 
shipment or to high-altitude destinations), to be specified in contracts; to be 
adopted and manufacturers given a transition period of 6 months to 1 year of 
publication of this specification

Sampling ISO 25891 Inspection Level S4 (11), Minimum Code 
Letter H (80 samples)

Testing Use the alternative package seal test specified in 
Appendix 2 

Requirement AQL 0.65

3.2.1 Types of visible defects
Some visible defects may adversely affect the performance of the condom, for 
example by increasing the risk of it breaking or slipping off in use. These defects 
are classified as critical and an AQL of 0.4 is applied to nonconforming condoms.

The most common critical visible defects are covered by ISO 4074. These 
defects include broken, missing or severely distorted beads and permanent 
creases with adhesion of the film. They are evaluated by visual inspection, as part 
of the procedure for testing for freedom from holes.

Other types of critical visual defects are occasionally seen, and they 
should be assessed for their potential effect on the performance and acceptability 
of the condom.

Some of the more common critical visible defects are described in 
Table A10.3 and imperfections that are not critical are listed in Table A10.4.

Table A10.3
Critical visible defects

Defect Description

Pleat/crease The film sticks to itself and the pleat/crease cannot be 
removed by gentle stretching of the adjacent film.

Blister/bubble An obvious circular or teardropshaped thin area with a 
welldefined border in the film (such defects may break 
under pressure).

Embedded and 
surface particles

Any particle with any dimension of 1 mm or greater. These 
may be dirt, hair, insects, powder granules, coagulum, etc.
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Table A10.3 continued

Defect Description

Bead defects Faulty, missing or severely distorted beads (as in ISO 4074).

Crack marks Lines that penetrate the surface of the film, formed by 
shrinkage of the latex during drying. These do not include 
flow lines or marks from the mould.

Delamination Areas where the individual layers of latex separate (condoms 
are formed by two or more dips in the liquid latex).

Thin areas Small areas of the condom (including the teat) that are 
visibly thin. These can show up as bulges with welldefined 
edges on the freedomfromholes test. Condoms that 
look asymmetrical when filled with water are not in this 
category (see Table A10.5).

“Cupping” (a concave 
region at the end of 
the teat)

An apparent indentation at the end of the teat, which is 
often caused by significant thickness variations around the 
teat. Very small concave areas (< 2 mm) shall be treated as 
noncritical visible defects. 

Table A10.4
Imperfections that are not regarded as defects

Phenomenon Description

Microcoagulum Particles of rubber with dimensions <1 mm.

Flow lines Lines of denser material in the film.

Small concave spot at 
the end of the teat

An apparent indentation caused during the withdrawal of 
the former (dipping mould) from the latex. Large concave 
spots (e.g. > 2 mm) at the end of the teat shall be treated as 
thin areas (critical visible defect).

Distortion due to 
rolling

Apparent variations in condom width due to stretching 
during rolling.

Distortion when 
testing for freedom 
from holes

Distortion of the condom during the freedomfromholes 
test that are due to small differences in thickness around 
the wall of the condom, caused by relative movement of 
the latex and the former (dipping mould) during dipping 
(bulges with welldefined edges should be treated as 
critical visible defects).

Uneven lubricant The open end of the condom may appear dry, especially on 
new condoms. The lubricant penetrates the roll slowly.
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Table A10.4 continued

Phenomenon Description

Embedded and 
surface particles 
(small)

Particles with dimensions < 1 mm that are visible to the 
naked or corrected eye.

Faulty bead (minor) Uneven and partially distorted beads.

Uneven colour Minor streaking.

3.2.2 Packaging defects and ISO 4074
The main packaging defects are listed in Box A10.1. Additional defects are 
sometimes detected only after shipment. This section summarizes common types 
of packaging defects, including those detailed in the WHO/UNFPA specification.

Individual packages
The quality of the individual foil packages shall be assessed by visual inspection 
using a sampling plan in accordance with ISO 2859-1 Inspection Level S-3 (11). 
An AQL of 2.5 shall be applied to these defects collectively. Packaging defects are 
summarized in Box A10.1.

Consumer packs
There are no requirements for consumer packs included in the WHO/UNFPA 
specification. Procurers should fully specify requirements in accordance with 
programme needs. Compliance should be assessed by visual inspection, using 
a sampling plan in accordance with ISO 2859-1 Inspection Level S-3 (18). It is 
recommended that an AQL of 2.5 be applied to consumer pack requirements.

In cases where organizations repack condoms into consumer packaging, 
the quality of the consumer packaging is entirely at the discretion of the 
organization doing the repacking. The only requirements that can be specified 
are the labelling requirements for the consumer pack and information to be 
supplied to the user. These requirements are detailed in ISO 4074, although local 
requirements may apply as well.

Cartons and marking
Packaging requirements should be agreed in the purchase order. Compliance 
should be assessed by visual inspection, using a sampling plan in accordance with 
ISO 2859-1 Inspection Level S-3 (11). It is recommended that an AQL of 4.0 be 
applied to carton requirements.
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Box A10.1
Packaging defects

Individual foil packaging defects, ISO 2859-1 Inspection Level S-3, AQL 2.5
• Empty package
• No lubricant
• Lubricant leakage
• Delamination of the packaging film
• Discoloured film and labels
• Missing manufacturer’s name
• Incorrect/missing lot number
• Incorrect/missing date of manufacture
• Incorrect/missing expiry date

Consumer packs, ISO 2859-1 Inspection Level S-3, AQL 2.5
• Empty or partially filled packs
• Discolouration
• Delamination
• Missing manufacturer’s name
• Incorrect/missing lot number
• Incorrect/missing date of manufacture
• Incorrect/missing expiry date
• Incorrect format of expiry date

Cartons and markings, ISO 2859-1 Inspection Level S-3, AQL 4.0
• Nonpermanent marking
• Empty or partially filled cartons
• Damaged cartons that may affect the integrity or quality of the condoms inside
• Missing manufacturer’s name
• Incorrect/missing lot number
• Incorrect/missing manufacture date
• Incorrect/missing expiry date

3.3 Design requirements
The design properties listed in Table A10.5 may be adapted, where appropriately 
indicated, to reflect the specific needs of the programme and population of 
intended users. Modification should be based on information about the target 
population. Verification of compliance with these requirements is to be done as 
part of the lot-by-lot compliance testing of the product.

If specific design changes are agreed between the manufacturer and 
procurer, then any appropriate testing procedures, sampling plans and compliance 
levels (AQLs) should also be agreed. Changes in condom design, such as different 
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shapes or the inclusion of pigments, can affect airburst properties and, in some 
circumstances, freedom from holes.

It is recommended that, where changes to the specification are made, 
dimensional requirements and design features should be subject to ISO 2859-1 
Inspection Level S-2 (11) with an AQL of 1.0.

Appropriate reference samples should be maintained by the manufacturer 
and testing laboratory. The national regulatory authority and/or purchaser may 
also retain reference samples.

Table A10.5
Design requirements

Design requirements Description

Shape and texture

Verify by visual 
inspection

The surface of the condoms can be textured or nontextured. 
Texturing typically consists of a number of ribs or dots 
formed onto the surface of the condom.

Condoms may be of any shape consistent with normal 
commercial practice and client requirements.

If the condom is not parallelsided and smooth, attach a 
dimensioned drawing with detailed description, which 
should be agreed with by manufacturer and procurer. 

Integral bead

Verify by visual 
inspection

The open end of the condom shall have a rolled ring of latex, 
called an integral bead, “rim” or “ring”.

Colour, to be evaluated at prequalification 

Verify by visual 
inspection

Condoms can be translucent, pigmented or unpigmented.
Pigments used with coloured condoms shall be suitable for 
use in medical devices and shall not degrade the rubber.

The shelflife of coloured condoms is to be verified by 
accelerated stability studies verified at 90 days and 180 days 
at 50 °C.

If a pigment is required, indicate the colour and provide full 
details of the pigment, including a material safety data sheet 
(MSDS).

Pigments and pigment dispersions or flavours used with 
coloured condoms shall be suitable for use in medical 
devices. A condom incorporating pigment, flavours and/or 
fragrances shall be subject to biocompatibility evaluation 
according to the relevant parts of ISO 10993.
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Table A10.5 continued

Design requirements Description

Odour and fragrance to be evaluated at prequalification

Verify by visual 
inspection and smell

The condoms shall not give off an unpleasant odour when 
the package is opened at any time after manufacture and 
for the shelflife of the product. It is recommended that 
manufacturers include odour assessment as part of their 
shelflife studies. (Condoms have a characteristic odour of 
rubber, which tends to dissipate quickly once the package is 
opened. A mild odour that dissipates quickly is acceptable.)

Procurers may specify the addition of a suitable fragrance. 
Such fragrances must be nontoxic, nonirritant and not 
degrade the rubber. The manufacturer shall supply details of 
the fragrance used and the amount added to the procurer. 
Fragrances used with condoms shall be suitable for use in 
medical devices. The condom and fragrance shall be subject 
to biocompatibility evaluation according to ISO 109931. 
The shelflife of any fragranced condom shall be verified as 
described in Section 3.1.

If a fragrance is desired, the manufacturer should specify it 
and provide full details of the fragrance, including an MSDS.

Testing If a masking agent or fragrance is used, odour testing should 
become part of the lotbylot preshipment compliance 
testing. Odour testing should be included in ageing studies.

Width

Sampling In accordance with ISO 28591 Inspection Level S2 (11)

Testing In accordance with the test method in the relevant annex of 
ISO 4074

Requirement The width is defined as the mean layflat width of 
13 condoms measured in accordance with the relevant 
annex of ISO 4074 at a point 35 ± 15 mm from the open end, 
rounded to the nearest 0.5 mm.

Standard widths within the public sector are 49 mm and 
53 mm, with a tolerance of ±2 mm.

AQL 1.0

Other widths are available and may be more appropriate for 
specific target populations described in the list of Further 
reading. Users should select the appropriate width based on 
the best available data on the target population.
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Table A10.5 continued

Design requirements Description

Length

Sampling In accordance with ISO 28591 Inspection Level S2 (11)

Testing In accordance with the test method in the relevant annex of 
ISO 4074

Requirement A minimum of 165 mm for condoms with nominal widths of 
< 50.0 mm

A minimum of 180 mm for condoms with nominal widths 
from 50.0 mm up to 55.5 mm

A minimum of 190 mm for condoms with nominal widths 
≥ 56.0 mm

AQL 1.0

Thickness

Sampling Test a sample of 13 condoms.

Testing In accordance with the test method in the relevant annex of 
ISO 4074

Requirement Unless otherwise specified, the nominal thickness will be 
0.065 mm. If a different thickness is specified, then this 
must be agreed between the procurer and manufacturer. 
The thickness shall be stated in the specification and any 
purchase orders.

The average singlewall thickness calculated for the 
13 condoms tested shall be equal to the specified nominal 
thickness subject to a tolerance of:

• ± 0.008 mm for condoms with nominal specified thickness 
of < 0.05 mm;

• ± 0.01 mm for condoms with nominal claimed thickness 
≥ 0.05 mm.

AQL 1.0

If a micrometer gauge is used, the thickness measurements 
are taken at three locations around the circumference of the 
condom at 30 ± 5 mm from the open end, 30 ± 5 mm from 
the closed end (excluding the reservoir tip), and at the mid
distance between those two points. The condom thickness is 
reported as the mean of the nine measurements.
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Table A10.5 continued

Design requirements Description

For partially textured condoms, the thickness shall be 
measured at points closest to those specified above where 
the surface is smooth. The locations of the points of 
measurement shall be noted.

If it is not possible to locate a smooth region on the condom 
where thickness can be measured, then thickness shall be 
measured at the points specified above and the specification 
should be adjusted to allow for the effect of the texturing – 
for example, by reference to the manufacturer’s specification. 
In such cases, the method of measurement should be 
specified (gauge or ring weight).

It should be noted that, when used for textured condoms, the 
mass method gives the approximate average for thickness, as 
opposed to the micrometer method, which gives an estimate.

Condoms thicker than 0.080 mm are usually considered to be 
extra thick, whereas condoms that are thinner than 0.060 mm 
are usually considered to be thin. There is no evidence that extra 
thick condoms (sometimes called extra strong) provide 
additional protection.

Quantity of lubricant including powder

Sampling In accordance with ISO 28591 Inspection Level S2 (11)

Testing In accordance with the test method in the relevant annex of 
ISO 4074

Requirement The condom shall be lubricated with a quantity of 
silicone fluid having a nominal viscosity between 200 and 
350 centistokes.

Other lubricants such as glycols and water-based lubricants 
may be used by agreement between the manufacturer and 
procurer. Oil-based lubricants should NOT be used.

The nominal quantity of lubricant, including powder, 
in the package should be in the range 350 mg to 600 mg. 
The quantity of lubricant may be varied depending upon 
local requirements. UNFPA recommends 450 mg as the 
nominal dose but lower quantities may be appropriate for 
some markets.

The nominal quantity of lubricant must be agreed between 
the procurer and manufacturer. The agreed nominal quantity 
of lubricant shall be stated in the specification and any 
purchase orders.
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Table A10.5 continued

Design requirements Description

The amount of lubricant, including any dusting powder, shall 
be equal to the specified nominal amount, within a tolerance 
of ± 100 mg.

If no amount is indicated, the nominal amount of lubricant 
shall be 450 mg.

AQL 4.0

Individual package materials and markings

Definition Sometimes referred to primary packaging, individual 
packaging or individual containers 

Packaging 
requirement

The colour, print design and identification markings, 
including Pantone references and font sizes, shall be as 
specified by the buyer and annexed to the specification for 
the purchase order. Unless otherwise specified, the individual 
packages shall be square or circular and shall not distort the 
rolled condom. The package shall be hermetically sealed and 
shall protect the product from oxygen, ozone, water vapour 
and ultraviolet and visible light.

The package shall be hermetically sealed and shall protect 
the product from oxygen, ozone, water vapour and ultraviolet 
and visible light. If an alternative package shape is specified, 
then the shelflife of the product in that package shall be 
confirmed as described in Section 3.1.

AQL 2.5

Labelling 
requirement

The individual package shall have the following markings:

• manufacturer’s name; and identification(address) of 
manufacturing site*

• lot number or lot identification code (printed at the time of 
packaging, not preprinted);

• expiry date: month and year in language(s) to be specified 
by the procurer. The year shall be written as a fourdigit 
number and the month as a twodigit number (YYYYMM) 
(printed at the time of packaging, not preprinted).

Other information, including texture, colour and fragrance 
can be agreed on between the manufacturer and procurer. 
In such cases, it is recommended that preprinted foil is used.

Manufacturing date: monthandyear manufacturing date 
can be added if required by procurer.
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Table A10.5 continued

Design requirements Description

The lot numbers on packages must be printed at the time of 
packaging.

* Note: If dipping of the condoms is done on one site and 
the naked condoms are packed and released for testing on 
another site, it is the manufacturer name and manufacturing 
site that did the final release testing that should be printed.

Sampling In accordance with ISO 28591 Inspection Level S2 (11)

Testing The sample of condom packages is visually inspected to 
verify the required aspects of package quality.

Verified by visual 
inspection

Shape: unless otherwise specified, the individual packages 
shall be square or circular and shall not distort the rolled 
condom.

The printing requirements, packaging and labelling can be 
verified by visual inspection.

Verified by 
supplier’s data or 
independent test

Material: verified by manufacturer’s data

If it is not specified, packages should be constructed of 
a laminate that includes a layer of suitable impermeable 
flexible aluminium foil (recommended minimum thickness 
of 8 µm) and layers of plastic materials suitable for the 
mechanical protection of the metal foil and for printing 
and sealing.

The lot numbers on packages must be printed at the time 
of packaging.

In addition, the following shall apply:

• there shall be no evidence of leakage;
• the outside surface of the package shall be clean;
• there shall be no separation of the layers of laminate;
• if the sealed packages are in strips, the individual packages 

are separated by perforations or other means that allow 
the packages to be separated by hand without interfering 
with the seals;

• the package must be easy to open without damaging the 
condom.
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Table A10.5 continued

Design requirements Description

Alternative package 
materials

Alternative package materials can be accepted if they have 
barrier and strength properties comparable to those of the 
packaging recommended above or if there are realtime 
stability data to show that the condom in its pack has 
adequate shelflife.

If an alternative material is required, append the full 
specification. The lot numbers on packages must be printed 
at the time of packaging.

In addition, the following shall apply:

• there shall be no evidence of leakage;
• the outside surface of the package shall be clean;
• there shall be no separation of the layers of laminate;
• if the sealed packages are in strips, the individual packages 

are separated by perforations or other means that allow 
the packages to be separated by hand without interfering 
with the seals;

• the package must be easy to open without damaging the 
condom.
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App endix 1

International standards relevant to the Prequalification 
Programme for male latex condoms

Various external documents form part of the WHO/UNFPA Technical 
Specification and Prequalification Programme and the buyer may wish to 
mention them in any invitation to bid or order sent to the supplier. In every 
case, the edition of the document is the one in force on the date of the invitation 
to bid. These are standards published by the International Organization for 
Standardization (ISO). The latest version of the standard should be used by 
manufacturers.

 ■ ISO 4074. Natural latex rubber male condoms – requirements and 
test methods (2015; https://www.iso.org/obp/ui/#iso:std:iso:4074:ed-
3:v1:en).

 ■ ISO 16038. Male condoms – guidance on the use of ISO 4074 
and ISO 23409 in the quality management of natural rubber latex 
condoms (2017; https://www.iso.org/obp/ui/#iso:std:iso:16038:ed-
2:v1:en).

 ■ ISO 13485. Medical devices – quality management systems – 
requirements for regulatory purposes (2016; https://www.iso.org/
obp/ui/#iso:std:iso:13485:ed-3:v1:en).

 ■ ISO 2859-1. Sampling procedures for inspection by attributes. Part 1. 
Sampling schemes indexed by acceptance quality levels (AQL) for 
lot-by-lot inspection (1999; https://www.iso.org/obp/ui/#iso:std:iso: 
2859:-1:ed-2:v1:en).

 ■ ISO 10993-1. Biological evaluation of medical devices. Part 1: 
Evaluation and testing within a risk management process (2018; 
https://www.iso.org/obp/ui/#iso:std:iso:10993:-1:ed-5:v2:en).

 ■ ISO 10993-5. Biological evaluation of medical devices. Part 5: Tests 
for in vitro cytotoxicity (2009; https://www.iso.org/obp/ui/#iso:std: 
iso:10993:-5:ed-3:v1:en).

 ■ ISO 10993-10. Biological evaluation of medical devices. Part 10: 
Tests for irritation and skin sensitization (2010; https://www.iso.org/
obp/ui/#iso:std:iso:10993:-10:ed-3:v1:en).

 ■ ISO 10993-12. Biological evaluation of medical devices. Part 12. 
Sample preparation and reference materials (2012; https://www.iso.
org/obp/ui/#iso:std:iso:10993:-12:ed-4:v1:en).

https://www.iso.org/obp/ui/#iso:std:iso:4074:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:4074:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:16038:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:16038:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:13485:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:13485:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:2859:-1:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:2859:-1:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-1:ed-5:v2:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-5:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-5:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-10:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-10:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-12:ed-4:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:10993:-12:ed-4:v1:en
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 ■ ISO 14155. Clinical investigation of medical devices for human 
subjects – good clinical practice (2011; https://www.iso.org/obp/ui/ 
#iso:std:iso:14155:ed-2:v1:en).

 ■ ISO 14971. Medical devices – application of risk management to 
medical devices (2019; https://www.iso.org/obp/ui/#iso:std:iso:14971: 
ed-3:v1:en).

https://www.iso.org/obp/ui/#iso:std:iso:14155:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:14155:ed-2:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:14971:ed-3:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:14971:ed-3:v1:en
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App endix 2

Alternate package seal integrity test

1. Principle of the dry vacuum method
The condom packs are washed and dried, wrapped in coloured tissue, and 
put into U-shaped holders that prevent them from expanding. The U-shaped 
holders are placed in a vacuum chamber, which is evacuated for 20 minutes. The 
coloured tissue is examined for signs of staining. The packs are then examined, 
repacked and passed through the vacuum again, and the tissue re-examined.

Packs are considered to be leaking if:

a. a stain appears on the first examination, and the stain is found to 
be larger on the second examination; or

b. no stain appears on the first examination, and one appears on the 
second examination.

2. Equipment required for the dry vacuum
The following equipment is required:

a. ultrasonic cleaners with baths long enough to hold strips of 
3 condoms (say, 200 mm). If the bath is not long enough, the strips 
can be gently folded to fit;

Note: It is necessary to ensure that the strips are submerged in the bath. This 
may be done by weighting the samples with a piece of metal (e.g. a large nut) or 
by using a frame that is part of the bath.

b. towels or tissues suitable for drying the packs;
c. isopropanol for washing (technical grade);
d. U-shaped holders for the condom strips;
e. coloured tissue suitable for wrapping the strips, in order to show 

leakage stains;
f. vacuum chamber (e.g. desiccator) capable of holding multiple 

U-shaped holders; and 
g. vacuum pump capable of evacuating the vacuum chamber to 

20 kPa (absolute).
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Note: Manual washing may be used instead of the ultrasonic baths, provided 
that the process is shown to remove lubricant, which can be embedded in the 
stamping of the seals or in the serrations between packs.

3. Dry vacuum method

a. Select sufficient strips of 2 or 3 condoms from the lots to be tested, 
to give the required sample size (minimum 80).

b. Wash the strips in isopropanol in an ultrasonic bath for 10 minutes, 
and ensure they are submerged.

Note: The isopropanol can be re-used until it looks dirty on visual examination.

c. Remove the strips from the bath, and dry them with a paper towel.
d. Place the strips on a clean dry paper towel for to air-dry for at least 

10 minutes.
e. Ensure the strips are dry.
f. Wrap each strip in coloured tissue then slide it into a U-shaped 

holder.
g. Place the U-shaped holders in a vacuum chamber and apply a 

vacuum of 20 ± 5 kPa (absolute). Hold at 20 ± 5 kPa (absolute) for 
20 minutes and release the vacuum.

Note: if the laboratory is close to sea level, then 20 ± 5 kPa absolute is about 
–80 kPa gauge.

h. Remove the strips from the U-shaped holders one by one and 
check each tissue for stain marks.
 ■ Using a fine pen, mark the perimeter of each stain on the tissue.
 ■ Re-wrap the strip with the same tissue in the same place as 

before. Use the folds on the tissue to re-align the pack, or, if 
necessary, put guide marks on the tissue with a pen. Replace the 
strip in exactly the same orientation as it was before.

 ■ Record the leaking packages and the location of strip leaks.




