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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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO’s adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www​.iso​.org/​iso/​foreword​.html.

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

A list of all the parts of ISO 29943 can be found on the ISO website.
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Introduction

Male condoms made from natural rubber latex (NRL) have a long history of safety and effectiveness and 
their performance during use is well established. However, male condoms made from new materials 
require clinical validation to ensure that their performance during actual use is not inferior to that of 
NRL condoms. Such clinical validation studies, called clinical function studies, are designed to compare 
the rates of acute failure event, i.e. breakage or complete slippage. Statistical analysis based on a non-
inferiority comparison is employed to help ensure that the difference is not excessive.

This clinical study guidance is intended to help in the design, execution, analysis and interpretation of 
clinical function studies conducted in accordance with requirements of the ISO 23409 for synthetic male 
condoms. However, it can also be used with appropriate modifications to evaluate other male condoms 
with additional claims for improved efficacy or safety (see ISO  4074:2015, Clause  8). In addition to 
information regarding the clinical validation study, this document provides recommendations on pilot 
studies and statistical analysis plans. Annexes include previously used case report forms and protocols 
that can be modified or adapted.

NOTE	 Based on the normative clinical requirement of relevant standards, these studies are designed to 
recruit participating couples who agree to use the test and control condoms for vaginal intercourse. Such studies 
can also collect incidental data on condom use during anal sex; however, that is not the primary objective. To 
satisfy study power requirements, it is critical that sufficient reports are collected on condom use during vaginal 
intercourse. Study sponsors typically take preventive measures, such as initial screening and consenting of study 
couples, and obtain agreement that study couples will use condoms this way.

These clinical function studies are not typically designed to directly evaluate condom protection 
against pregnancy or sexually transmitted infections (STIs).

Finally, it is important to recognize that clinical function studies of condoms are human research 
studies. Therefore, all persons designing, running and analysing clinical studies of new condoms 
should be familiar with all relevant standards for research involving human subjects, including ethical 
considerations. For additional information, refer to ISO 14155.
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Condoms — Guidance on clinical studies —

Part 1: 
Male condoms, clinical function studies based on self-
reports

1	 Scope

This document is intended to help in the design, execution, analysis and interpretation of clinical 
function studies conducted in accordance with the requirements of ISO  23409 for male synthetic 
condoms.

These clinical studies compare the performance of a new male condom to an established male condom 
during vaginal intercourse (not anal intercourse). In particular, these studies are designed to assess 
acute failure events during use (i.e. clinical slippage and clinical breakage).

This document also provides direction on the analysis of data when the study is completed, as well as 
interpretation of these results by manufacturers and regulatory bodies.

Certain clinical trial elements are not addressed in this document, including compensation, 
confidentiality of individuals and their records, use of local ethics committees, etc. These and many 
other clinical trial design issues are covered in greater detail in ISO 14155.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at http://​www​.iso​.org/​obp

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

NOTE	 All of the clinical failure events defined below represents potential vaginal exposure to semen and 
other penile discharge. Non-clinical failure events do not risk exposure.

3.1
clinical breakage
breakage or tearing of the condom during intercourse or withdrawal from the vagina

Note 1 to entry: This might not be noticed until after inspection of the condom following intercourse.

Note 2 to entry: Any breakages that do not meet the definition of clinical breakage are considered “non-clinical 
breakage” (e.g. tearing the condom when opening the package).

INTERNATIONAL STANDARD� ISO 29943-1:2017(E)
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3.2
clinical breakage rate
number of condoms broken or torn during intercourse or withdrawal divided by the number of condoms 
used during intercourse

Note 1 to entry: The clinical breakage rate is typically reported as a percentage.

3.3
clinical slippage
condom slipping off completely during intercourse or during withdrawal from the vagina

Note 1 to entry: Sometimes slippage occurs because the user failed to hold onto the condom at the base of the 
penis during withdrawal and/or because the user delayed withdrawal after sex. These events are considered user 
failures; record such events as “non-clinical slippage.” Do not count such user failures as clinical slippage events.

Note 2 to entry: If a condom slips off primarily as a result of breakage, do not count that as a slippage event.

3.4
clinical slippage rate
number of condoms that slipped completely off the penis during intercourse or withdrawal divided by 
the number of condoms used during intercourse

Note 1 to entry: The clinical slippage rate is typically reported as a percentage.

3.5
clinical failure event
clinical breakage (3.1) or clinical slippage (3.3)

3.6
non-inferiority margin
δ
statistical term used to identify clinically meaningful differences between products

Note 1 to entry: Differences between product means which are less than δ are interpreted as noise inherent in 
the study while differences between product means which are greater than δ are attributed to a meaningful 
difference between products.

3.7
bias
systematic error caused by a variable not considered in the calculation of results

Note 1 to entry: Three common causes of bias in this type of clinical study are 1) selection bias, where certain 
types of study subjects are not representative for the outcome being assessed, 2) recall bias, where poor 
questionnaire design or lengthy time between when condom is used and when the use events are recorded and 3) 
misclassification, where the outcome of interest (e.g. breakage or slippage) is recorded or assigned erroneously.

Note 2 to entry: The term bias is used in statistics to refer to how far the expected value of a statistic lies from the 
parameter it is estimating.

4	 Pilot clinical studies

Validation of a new condom to generally accepted standards requires considerable time, effort and 
money. Therefore, pilot studies should be done to characterize and quantify the risk in undertaking 
the necessary larger scale investigation of clinical breakage and slippage. Typically, these pilot studies 
enrol 35 to 50 couples who use three to five condoms of each type (test and control). Pilot studies are 
intended to help determine whether the larger clinical validation study is warranted (i.e. are study 
results promising). Pilot studies can also be used to test questionnaires and other study instruments. 
Such studies also provide information for assumptions on clinical failure rates in the intended study 
population as these will influence the calculations of study power and sample size of the larger study. 
Annex B contains a sample outline for a pilot clinical study.
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5	 Clinical validation investigation

5.1	 Objectives of clinical validation investigation

The clinical protocol should contain a concise statement on the purpose of the clinical breakage and 
slippage study, e.g. to evaluate the performance of a new test condom during vaginal intercourse 
compared with a control condom. The protocol should clearly state the hypothesis being tested (i.e. 
whether the non-inferiority margin of total clinical failure rates for synthetic and control condoms 
complies with the requirements specified in ISO 23409:2011, Clause 10).

Another possible study objective would be meeting the requirement of ISO 4074:2015, Clause 8 for a 
clinical study to support claims of improved efficacy or safety.

5.2	 Outcome measures

The protocol should prospectively state and define the outcome measures to be evaluated when the 
study is completed, as well as the means by which such data will be collected.

a)	 The primary outcome measures are the total clinical failure rates for the test and control condoms.

b)	 Secondary outcome measures are

1)	 clinical slippage rates, and

2)	 clinical breakage rates.

c)	 Adverse events. The protocol should contain provisions for collecting data on safety outcomes, e.g. 
pain, discomfort, bleeding, penile or vaginal irritation, etc.

d)	 Other outcome measures (optional) are

1)	 non-clinical breakage,

2)	 non-clinical slippage, and

3)	 user acceptability.

5.3	 Study subjects

5.3.1	 General

The protocol should describe the exact method(s) of recruiting subjects. Recruitment should attempt 
to draw from a representative target population that includes various socio-economic, ethnic, cultural 
and condom user experience backgrounds. The study should include multiple investigational sites and 
the number of study subjects enrolled should be evenly distributed across sites.

The various stages and elements of the study are described below. Annex C provides a sample timetable 
of events for the individual study subject. It may be configured to the specifics of a given study.

NOTE	 Selection bias can be introduced into a study by recruiting or oversampling couples who do not 
represent the target population. For example, highly experienced condom users (such as commercial sex workers) 
might not challenge the condom as much as inexperienced users and so targeting these couples for recruitment 
can result in artificially low failure rates.

5.3.2	 Enrolment of study subjects

The following inclusion and exclusion criteria are suggested as an example for a low risk study. However, 
other entry criteria can be used depending on the study context.

﻿
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5.3.2.1	 Inclusion criteria

The following is a list of recommended criteria for selection of study couples.

a)	 mutually monogamous, current relationship ≥ 3 months;

b)	 already protected from pregnancy, e.g. oral contraceptive, intrauterine device, injectable, patch, 
male or female sterilization;

c)	 18 years to 45 years of age;

d)	 sexually active, sufficient to meet protocol requirements; agree to have penile-vaginal intercourse 
with frequency sufficient to meet protocol requirements;

e)	 agree to use only study condoms during time of participation;

f)	 agree not to use drugs or non-study devices that can affect sexual performance;

g)	 able to understand instructions for correct use of condoms;

h)	 no known sexually transmitted infections including HIV/AIDS;

i)	 agree to use only lubricant(s) provided by the study;

j)	 agree not to wear any genital piercing jewellery while using study condoms;

k)	 willing and capable of following requirements of protocol, including willingness to respond to 
questions about reproductive and contraceptive history and use of condoms during interviews and 
on self-administered questionnaires;

l)	 available for follow-up.

If self-administered questionnaires are used in the study, the study subjects should have an adequate 
level of literacy commensurate with the questionnaires.

5.3.2.2	 Exclusion criteria

The following is a list of recommended criteria for excluding a couple from the study at the time of entry 
or at any time during the study.

If either partner is (or becomes) aware that

a)	 he/she is allergic or sensitive to the material(s) of the test or control condoms,

b)	 female partner is pregnant or desires to become so while participating in study,

c)	 subject knowingly has a sexually transmitted infection,

d)	 commercial sex workers,

e)	 itinerant persons who cannot be able to complete the study, e.g. migrant farm workers,

f)	 male partner has known erectile or ejaculatory dysfunction,

g)	 either partner is using any medications or preparation applied topically or intravaginally to the 
genitalia other than that supplied for the study,

h)	 either partner is an employee of study sponsor or affiliated with clinical research centre,

it is possible to conduct a condom breakage and slippage study in a population at risk of pregnancy, 
i.e. not using a back-up contraceptive. In fact, this can be more representative of the target population 
in the commercial market. However, the risk of pregnancy during the study should be considered, as 
well as any measures in the protocol to manage that risk. Such a study can be subject to additional 
requirements from the local regulatory body.
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5.4	 Informed consent

The purpose and requirements of the study should be explained before prospective couples are 
presented with informed consent forms. Subjects should also be advised that more detailed information 
about sexual activity will be collected than is typical of most family planning visits. Subjects should 
be given an opportunity to ask questions about the study and/or the content of the informed consent. 
Couples should be informed that both partners should agree to participate in the study in order for 
them to join. If both members of the couple agree to participate, they should each be given a separate 
informed consent form to sign. All volunteers should provide written informed consent before they are 
enrolled in the study. All participants should receive a copy of their signed informed consent forms.

Subjects should be informed about the potential for condom failure and the availability of emergency 
contraception in the event of condom failure (if not otherwise using a highly effective alternate method 
of contraception).

NOTE	 Useful information regarding informed consent is available in Reference [11]. Also see Reference [12].

5.5	 Test and control condoms

5.5.1	 General

Both control and test condoms should be evaluated according to ISO 16037. This is important because 
these results are used to establish the specifications of the new condom and to verify that the control 
condom represents a typical condom already approved for market. When the test condom is synthetic, 
then sufficient sample sizes should be used to establish baseline properties as specified in ISO 23409.

NOTE	 ISO 16037 is a test method and not restricted to rubber products.

The protocol for the clinical function study should provide physical description of both test and control 
condoms, including material, length, lay-flat width, thickness, lubricant formulation and appearance.

5.5.2	 Test condom

The test condom should meet performance specifications throughout the study.

a)	 Test condoms used in the clinical study should be manufactured using the same manufacturing 
process(es), equipment, specifications and quality assurance procedures as the product to be 
commercially marketed. Test condoms for the clinical study should be selected from a normal 
production run.

b)	 Test condoms should be selected from a single lot. As stated above, when the test condom is 
synthetic, the compliance of the lot with the specification should be assessed using the sample 
plans specified in ISO 23409:2011, Annex B. 

If test condoms for the clinical study are selected from more than one lot, then precautions should 
be taken to ensure that the individual lots comply with the specification and are of a similar age 
and from a similar period of production, e.g. within 3 months. It is not acceptable to mix samples 
from lots produced using significantly different processes or equipment.

c)	 As specified in ISO 23409:2011, Clause 11, when the test condom is synthetic the airburst properties 
of test condoms from all lots (preferably only a single lot) should be determined using a sample size 
of at least 2  000 condoms. Other properties of the condom should be determined and recorded 
using the principles underlying ISO 16037.

d)	 For the purposes of the trial, the test condoms can be packed in non-standard packaging, i.e. 
showing sequence and randomization allocation without typical brand. However, the packaging 
should provide the same level of protection to the condom as normal production packaging. If non-
standard packaging is used, the manufacturer or the organization responsible for the trial should 
ensure that the proper labelling information (such as that specified in ISO  23409:2011, 16.2 for 
synthetic condoms) is made available to the study participants.

﻿
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NOTE	 Local regulations can require additional labelling.

5.5.3	 Control condom made from natural rubber latex

The control condom selected for the breakage and slippage study should meet the following conditions.

a)	 Normal production condoms should be used, subject to any special packaging required to mask the 
product for the trial.

b)	 The condom should be selected from a standard commercial design that is representative of 
condoms typically found in the market. Unusual designs should not be selected unless specifically 
justified by the trial design, in which case the scope of any claims supported by the trial can be 
subject to limitations.

c)	 A standard type and quantity of lubricant should be used, preferably a 100  cSt to 350  cSt 
polydimethylsiloxane fluid. The quantity of lubricant should be 400 mg to 600 mg, as measured 
in ISO  4074:2015, Annex  C. Equivalent lubricants based on aqueous and glycol formulations are 
acceptable provided they have no deleterious effect on the properties of the condoms. The selection 
of an unusual lubricant can result in any claims supported by the trial being subject to limitations.

d)	 Selection of appropriate control condom should be justified with respect to study population of 
market and condom design and quality.

5.5.4	 Expiration date of control condom

Condoms should be selected from expiration date as specified in ISO 4074 or ISO 23409, from a single 
manufacturing lot (if possible) that is at least 2 years before expiration date at the commencement of 
the trial. Where possible, full manufacturing records should be available for the lot and the lot should 
be identified for full traceability. The lot should be thoroughly mixed and homogenized before the trial 
or any testing commences.

5.5.5	 Storage conditions

Condoms should be distributed and stored under such conditions that they are protected from 
prolonged exposure to temperatures in excess of 32 °C and any other environmental factors that could 
affect their quality. Storage conditions should be recorded and fully traceable.

5.5.6	 Trial duration exceeds 1 year

If the duration of the trial exceeds 1  year, the study sponsor should retain samples of both the test 
and control condoms (per initial sampling plan) and store them under the same conditions as the trial 
condoms. The retained samples should be retested at the end of the trial to confirm ongoing compliance 
with the airburst and freedom from holes requirements of ISO 4074 or ISO 23409, as appropriate, and 
characterize the properties of the condom. The results of any retests should be included in the trial report.

Manufacturers can retest the condoms at regular intervals (e.g. every 6  months) during the trial. If, 
at any stage, the retained samples fail to meet the airburst and freedom from holes requirements of 
ISO 4074 or ISO 23409, then consideration should be given to terminating the trial.

5.5.7	 Sampling of control condoms for bench testing

Sampling plans based on ISO  4074:2015, Annex  B should be used to confirm compliance with the 
requirements of ISO 4074. Sampling plans based on ISO 23409:2011, Annex B should be used to confirm 
compliance with the requirements of ISO 23409.

5.6	 Randomization

Typically, the most efficient design for a condom functionality study, in terms of couple and condom 
numbers, is a randomized, crossover study. With the crossover study design, study subjects are first 
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given a set of one condom type to use and then return for a set of the other condom type. The protocol 
should contain a provision for the randomization scheme designating the sequence, e.g. test condoms 
first and control condoms second or the other way around.

5.7	 Allocation concealment and study masking

To the degree possible, product assignment should be masked from study couples, investigators and 
data analysts after randomization. The study protocol should describe such masking procedures.

5.8	 Use of additional lubricant

Lubricant is normally applied to the test and control condom before packaging. However, some test 
condoms can require users to apply lubricant. In addition, some users can desire additional lubricant.

The study protocol should address whether additional lubricants can be used with the condoms. The 
protocol should also specify the type and amount of lubricant available for the user. In addition, the 
case report forms should capture the use of any lubricants, including the type, amount (to the degrees 
possible) and location applied. 

If the lubricant supplied to the study subjects is different from the lubricant applied prior to packaging, 
then material screening and testing should be conducted to ensure that any additional lubrication does 
not have any deleterious effects on either the test or control condoms.

NOTE	 It might be possible to adapt the testing principles of ASTM D7661 for testing the effects of lubricant 
on condom properties. ASTM D7661 is a test method to assess the compatibility of unlubricated natural rubber 
latex male condoms with lubricants.

5.9	 Instructions and interactions with study couples

Detailed verbal and written instructions, as well as training, on correct condom use should be 
documented in the protocol and provided to all study participants.

The training and instructions should carefully address the following:

a)	 purpose of study and duration of participation;

b)	 clear definitions (with illustrations) of key outcome measures (clinical slippage, clinical breakage 
and safety);

c)	 correct condom use;

d)	 time frames for using test and control condoms and recording data;

e)	 careful review of the “Individual Condom Use” case report form (CRF) and any other CRFs with 
instructions on how to properly complete them;

f)	 telephone and/or other contact information for study coordinator.

In addition, couples should be instructed to contact research staff immediately if they encounter any 
problems related to the study. Serious adverse reactions should be reported immediately to the study 
sponsor and the ethics committee.
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5.10	 Interviews and data collection

5.10.1	 Schedule for interviews and condom distribution

The protocol should have a schedule for CRF distribution.

a)	 enrolment interview:

—	 questionnaire, enrolment, provide condoms and condom use CRFs.

For crossover studies, only the first set of condoms should be distributed at the enrolment interview.

b)	 mid-study interview, if crossover design:

—	 collect individual condom use CRFs from first set and any unused condoms;

—	 provide second set of condoms and individual condom use CRFs.

c)	 exit interview:

—	 collect individual condom use CRFs from the second set and any unused condoms.

For the purpose of this document, CRFs can be paper-based or electronic. Examples of CRFs are provided 
in the annexes.

5.10.2	 Enrolment interview

The protocol should have provisions for an initial interview for obtaining informed consent from both 
partners, ensuring that inclusion/exclusion criteria are met and to provide study participants with 
instructions and initial set of condoms.

There should be an Enrolment CRF to collect the following data on the study participant:

a)	 age, condom experience, reproductive history and other demographic information;

b)	 risk of STI and pregnancy;

c)	 method of contraception used during study;

d)	 ability to comply with the study protocol (e.g. length of relationship, frequency of intercourse, 
problems with erection/ejaculation, use of genital jewellery, etc.);

e)	 other, e.g. data on circumcision, genital mutilation (modification), as appropriate.

If desired, the protocol might contain provisions for a penis measurement kit. The kit should allow for 
a consistent means of measuring erect penis length and circumference. This information should be 
provided to the investigator at a later visit.

Annex D is a sample form for initial entry into the study (study entry CRF).

5.10.3	 Individual condom use CRF

Per the randomization scheme, the protocol should contain a provision for providing the designated 
number of condoms (test or control) to the participating couples together with appropriate CRFs. The 
Condom Use CRF should provide for entries to collect the following event information for each condom.

Condom breakage and slippage studies are heavily reliant on user reports and memory recall. To 
minimize the impact of recall bias, a limited number of condoms (e.g. five) of each type should be used 
over no more than a 2-week to 3-week time period. Study instructions should direct participating 
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couples to complete the CRF for individual condom use as soon as possible after each sex act. The time 
frame should be no more than a few hours, not days, to reduce memory recall errors.

a)	 package opened (yes/no);

b)	 type of intercourse: vaginal, oral, anal;

c)	 condom broken prior to intercourse while opening package or putting condom on;

d)	 condom broken during intercourse;

e)	 condom broken during withdrawal;

f)	 location of break, if any;

g)	 condom slipped completely off penis during intercourse;

h)	 condom slipped completely off penis during withdrawal;

i)	 semen leakage from condom, noticed by user;

j)	 use of additional lubricant;

k)	 safety-related events: burning, itching, irritation, etc.

The study sponsor can collect information on user acceptability.

Study couples should be instructed to examine the condom carefully after the penis is withdrawn 
but before the condom is removed from the penis. Breaks which are known to have occurred during 
removal of condom from penis should not be included in the calculation of clinical failure.

Annex F includes several CRFs from earlier studies that were used for recording the events of a single 
condom use. Study sponsors are encouraged to adopt one of these sample Condom Use CRFs for their 
own use.

5.10.4	 Mid-study CRF, crossover trial

If a crossover trial is conducted, then the protocol should have a provision for a mid-study interview 
at which the initial set of individual condom use CRFs is collected from the participating couples and 
a second set of condoms and CRFs is given to the couple. A mid-study interview CRF could collect 
additional data on

a)	 problems with condom use,

b)	 acceptability,

c)	 safety, and

d)	 other.

Annex E is a sample mid-study CRF that might be adopted.

5.10.5	 Compiling data from CRFs

The protocol should also explain how data will be collected from the Condom Use CRFs from each study 
arm and compiled on the following:

a)	 number of packages opened;

b)	 number of condoms used for vaginal intercourse;

c)	 number of condoms broken prior to intercourse while opening package or putting condom on;

﻿

© ISO 2017 – All rights reserved� 9

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 29

94
3-1

:20
17

https://standardsiso.com/api/?name=357598ff424ae63e67957453c749b8c4


﻿

ISO 29943-1:2017(E)

d)	 number of condoms broken during intercourse or withdrawal (clinical breakage);

e)	 number of condoms that slipped completely off penis during intercourse or withdrawal (clinical 
slippage);

f)	 number of condoms used for oral sex or anal sex.

5.11	 Data integrity

5.11.1	 General

A condom breakage and slippage study is dependent upon user self-reports of clinical failures from 
each coital act. Considering the limits of human memory, the timeframe for recording these data by 
the user should be as immediate to each coital act as possible. Therefore, to ensure accuracy, reliability 
and traceability of all data, the study protocol should thoroughly address selection of study couples, 
instructions for study participants, timeframes for reporting events, design of coital diaries and other 
case report forms (CRFs), study schedules, as well as distribution of study condoms (test and control) 
and overall collection of study data.

5.11.2	 Interactive voice response systems (IVRS)

If using the telephone to collect daily coital information, sponsors are advised to implement interactive 
voice response systems (IVRS) that pose pre-recorded questions and enabling participants to respond 
using the keypad of their telephone. The advantage of this approach is that resources are “time stamped” 
and can potentially uncover participant fraud.

5.11.3	 Mail-in and web-based data reporting

Because a condom breakage and slippage study relies on patient-reported outcomes, it is possible to 
conduct such a study and allow study couples to submit their reports by mail or Internet.

This does not substitute for face-to-face interviews at study entry and completion. In this situation, 
procedures should be in place to minimize the potential for participant fraud.

The following are examples of procedures that should allow a third-party audit to validate the study 
and its underlying data.

a)	 Clinical investigators should keep the envelopes when couples return information by mail. If no 
CRFs will be returned via mail, couples should be asked to send a personal identifier by mail (e.g. 
name of pet, oldest sibling, name of high school, etc.) which can be used to verify the participants’ 
identity in future contacts. The investigator should keep the envelope and information in the letter 
for verification of enrolment.

b)	 To verify the couple’s participation, the informed consent document could request that, in addition 
to the collection of electronic data or data collected via the postal service, the clinical investigator 
might contact the study couple via telephone when either the sponsor monitors or the government 
agency conducts inspections of the clinical investigator’s facility. Or, if the couple cannot be reached 
by telephone that day, a letter will be sent with a post card (pre-addressed to the investigator) that 
will verify the couple is a participant in the study. The telephone contact might ask for personal 
information that could verify the individual’s participation. The post card should have the postal 
stamp and date of the couple’s post office which could be compared with the couple’s known 
address and the post card could require additional information that would help verify the couple’s 
participation.

Study sponsors also need to be mindful of computerized systems used to create, modify, maintain, 
archive or transmit clinical data (e.g. e-Patient Reported Outcomes). The primary focus should be on 
computerized systems used at clinical sites to collect data in order to ensure the quality and integrity 
of electronic data, but same principles might be applied to computerized systems belonging to contract 
research organizations, data management centres and sponsors. Regulatory bodies that review such 
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studies and other persons using the data from computerized systems should have confidence that the 
data are no less reliable than data in paper form.

5.11.4	 Web-based data collection systems and additional suggestions

Given the self-report nature of these condom studies, use of web-based data collection systems can be 
possible in certain regions with selected user populations. Conducting studies by web, email and postal 
communication can assist recruitment and facilitate the execution of the study. Loss to follow-up can be 
reduced since couples do not have to visit the study centre.

When conducting such studies, manufacturers and/or organizations responsible for the study should 
take steps to ensure the following:

a)	 that full details of the proposed study are provided to potential couples to enable them to make an 
informed assessment of the risks prior to entering the study;

b)	 that contact details are provided to allow potential couples to ask questions prior to entering 
the study;

c)	 that written informed consent is obtained from both partners prior to enrolment and the provision 
of any samples;

d)	 that adequate questions are asked to identify any participants that do not meet the inclusion 
criteria that should be excluded on the basis of one or more of the exclusion criteria or for whom 
the trial can pose a special risk;

e)	 that adequate advice is provided to the couples about what actions to take if the condom should 
tear, break or slip off or if there is any adverse reaction to the condom. The couples should be 
provided with relevant contact details including telephone numbers and addresses to facilitate 
seeking advice from the study centre or other nominated sources of help and information;

f)	 that adequate records are kept about the provision and return of samples and documentation 
including any questionnaires, record sheets, report forms, etc.

The manufacture or organizations concerned should take steps to verify that participants are 
genuine, meet the inclusion criteria and do not conflict with any of the exclusion criteria. Verification 
of addresses using appropriate databases and follow-up interviews, in person or by telephone, with a 
randomly selected proportion of the study population are ways of achieving this.

5.12	 Control of distribution chain

The principles of ISO  13485 should be followed in the production of both test and control condoms. 
In general, all condoms used in a clinical trial, both test and control condoms, should have been 
produced, tested and foiled to production specifications for manufacturing, testing, lubrication and 
packaging. Documentation to this effect should be as complete as possible. At a minimum, each condom 
foil/individual container should be labelled with the batch number and the expiry date. The individual 
foil/container, the consumer package or both should protect the condoms from environmental damage 
as is appropriate for the product for at least the duration of the clinical trial period.

The manufacturer should take steps to ensure that the batch records are fully completed and approved 
by QC/QA prior to dispatch along with the necessary shipping documents to the clinical study centre. 
The manufacturer should also ensure that an adequate number of samples are retained for any follow-
up investigations that can become necessary.

The clinical study centre should take steps to complete their receiving and inventory records and make 
checks on the sample packs to ensure they are free from any damage during transit.

The clinical study centre should store the samples according to the manufacturer’s directions until 
they are ready to be given out to the study participants. The clinical study centre should follow the 
procedures for coding and any further labelling required as defined in the study protocol. The centre 
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should also ensure that, for traceability purposes, the individual foil/container with the manufacturer’s 
batch number and expiry date remain visible to the user.

5.13	 Analysis of returned condoms

It can be useful to analyse condoms that broke or slipped during the clinical trial. This kind of evaluation 
is a significant element in a general quality systems approach to device manufacture. It can also help 
explain some of the study findings when the trial is complete. Annex  H contains a sample protocol 
for treating returned condoms. Annex H also includes diagrams illustrating a number of examples of 
condom break types.

WARNING — The study described in Annex H requires direct contact with contaminated devices. 
It is strongly recommended that operators should wear gloves during the operation to reduce 
risks of any infectious accidents.

5.14	 Other methodological details

The study protocol can be needed to address the following concerns:

a)	 language of instructions and case report forms and availability for review;

b)	 regional differences in condom usage that could affect applicability of results to worldwide;

c)	 social, cultural and economic setting of the study population, particularly literacy, access to medical 
care, community and family values, etc.;

d)	 it is possible that naive condom users experience higher clinical failure rates until they become 
familiar with the products[8]; a brief, pre-planned condom use run-in period can be appropriate 
prior to enrolling study couples;

e)	 if the study calls for run-in periods (learning period before use of test condom “counts” towards 
clinical failure rates) or wash-out periods (time period between use of test and control condoms), 
the protocol should provide the methodological details for these, including how such data will be 
managed;

f)	 Monitoring Clinical Studies: Some regulatory bodies require clinical function studies for the 
approval of certain condoms. When this is the case, the study protocol or standard operating 
procedures should include a comprehensive monitoring plan

1)	 to ensure the data are in compliance with Good Clinical Practice (GCP), Institutional Review 
Board (IRB) policies, as well as local regulatory regulations, 

2)	 to standardize the clinical data monitoring, and

3)	 to ensure the validity, accuracy and integrity of the data. 

A suitably qualified external trial monitor should be appointed to monitor the trial throughout its 
course from initiation to study close-out.

5.15	 Statistical analysis plan

5.15.1	 General

The statistical analysis plan (SAP) should be developed and written with details on how the clinical 
study data will be analysed and interpreted. The SAP should be written and finalized prior to study 
implementation.

The following subclauses give examples of the components that should be considered when writing 
the SAP.
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The design, analysis and interpretation of condom breakage and slippage studies should not be done 
without the help of an experienced statistician, familiar with non-inferiority testing and methods for 
making valid statistical inferences.

5.15.2	 Primary study hypothesis

The primary end point in a clinical validation study of a new condom is total clinical failure. The primary 
research objective is to determine whether the expected total clinical failure rate of a new test condom 
is comparable with the expected total clinical failure rate of a legally marketed NRL male condom when 
used during vaginal intercourse. The clinical research question should be rephrased in statistical terms 
as a non-inferiority hypothesis. (For example, for synthetic condoms, the expected difference in total 
clinical failure rates, between the test and control condoms, is less than the amount, δ, specified in 
ISO 23409.)

Therefore, the statistical plan should present a precise statement of the prospective study hypothesis 
in statistical terms, i.e. null (H0) and alternative (HA) hypotheses. For a condom non-inferiority study, 
this would typically look something like:

—	 H0: Expected test condom total clinical failure rate – expected control condom total clinical failure 
rate ≥ δ;

—	 HA: Expected test condom total clinical failure rate – expected control condom total clinical failure 
rate < δ.

If the null hypothesis of inferiority is rejected using an appropriate test statistic, then the alternate 
hypothesis of non-inferiority is accepted.

The failure rates observed in the clinical study based on a small number of condom uses per couple are 
only estimates of the expected rates that would be observed if an infinite number of condoms had been 
used. It is not sufficient for the observed difference in failure rates to be <δ to conclude non-inferiority. 
Rather, the study results should provide a high degree of confidence that the difference in expected 
rates is <δ.

5.15.3	 Secondary study hypotheses

Based on the results from pilot studies and other factors (e.g. design or market feedback), it can be 
reasonable to test whether the new condom performs better than the control condom. As part of the 
SAP, study sponsors might prospectively specify a secondary hypothesis for superiority. If the study 
results support a conclusion of non-inferiority, then the secondary hypothesis might be tested.

Study sponsors should also develop secondary hypotheses to address the study end points of clinical 
slippage and breakage as individual variables, again comparing the test condom with the control 
condom. These should be done as non-inferiority analyses using a δ for each individual variable that is a 
little smaller than that specified in the normative standard for total failure rate. For example, ISO 23409 
specifies a δ of 2,5 % for testing the total failure rates. Based on currently available data, it would be 
appropriate to use a δ of 2,0 % to test breakage rates and slippage rates individually.

5.15.4	 Study design

Typically, the most efficient study design for a condom functionality study is a two-period crossover trial.

The study should enrol a sufficient number of couples so a minimum of 200 couples complete the study. 
Because of attrition, it is prudent to enrol extra participants to ensure sufficient numbers at end of 
study. For example, if one expects a 15 % loss to follow-up, then the study should enrol at least 235 
couples.

The study should ensure a minimum 1 000 uses of each condom type.
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The study population and investigational sites should be heterogeneous and represent the target 
population. Therefore, the study should include multiple investigational sites and the number of study 
couples enrolled should be evenly distributed across sites.

Couples should be asked to use a specified number of condoms of each type during consecutive acts of 
vaginal intercourse in the first condom use period, followed by the same number of uses of the alternate 
condom type in a second and subsequent use period. Instances of condom use for anal intercourse 
should be excluded from the primary analysis. The number of each type of condom used (e.g. five if 
there are 200 participating couples) should be chosen to ensure that at least 1 000 uses of each condom 
type are available for the primary analysis.

Because some couples might not use their allocated number of condoms, it might be useful to provide 
all participating couples with extra condoms to help ensure the target number of 1 000 condom uses. 
Alternatively, the study design could specify a larger number of participating couples.

5.15.5	 Statistical analysis

It is recommended that the statistical analysis plan be specified prior to implementation of the study. 
This includes plans for primary analyses, as well as all key subgroup and secondary analyses.

Primary analyses should be performed using all available condom use data. Data from all study sites 
should be pooled unless statistically significant and clinically meaningful interactions between 
centre and condom type are detected. If such interactions are observed, comparisons should be made 
separately for each centre. Any missing data (e.g. due to non-use or data errors) should be ignored in 
the primary analyses unless patterns are identified which suggest condom type comparisons can be 
biased. If such patterns are observed, efforts should be made to identify their causes and effects on 
analyses.

Analyses should be based on a confidence interval approach to non-inferiority testing[3] based on the 
null and alternative hypotheses specified in 5.15.2.

The outcomes of each condom use by a particular couple are expected to be more alike than the 
outcomes of condom use by another couple. This will result in correlated data that should be accounted 
for in the statistical analysis. One approach would be to use generalized estimating equations (GEE) 
with an identity link function and an independent working correlation structure[5]. This method is 
described in further detail for condom studies in Reference [8].

The proportion of test and control condoms experiencing clinical failure will be calculated. The 
difference in proportions, and an upper one-sided 95  % confidence limit for the difference, will be 
reported. An upper limit that is less than δ will be interpreted as statistical evidence that the test 
condom is non-inferior to the control condom with respect to clinical failure.

An upper one-sided 97,5 % confidence limit for the difference that is less than 0 % could be further 
interpreted as statistical evidence that the test condom is superior to the control condom.

Study power is the probability of concluding non-inferiority. In addition to the number of enrolled 
couples and condom uses, the power of the study will depend on the degree of correlation and the true 
clinical breakage and slippage rates. Although these quantities are unknown, sample size calculations 
can typically be made assuming a correlation of no more than 0,2. Also, to be conservative, one should 
assume failure rates corresponding to the upper range of expected rates in the target population (e.g. 
3 %). This need for an estimate of expected failure rates underscores the importance of pilot studies.

NOTE	 Annex A provides an example formula for the power calculation.

5.15.6	 Additional statistical comments and concerns

Low total clinical failure proportions (<0,5 %) in the control arm can make implementing a functionality 
study challenging; careful choice of the study population to minimize this possibility is essential.
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Strongly consider a pilot study if there is no objective data on the anticipated clinical failure rates of the 
test condom in the study population.

5.16	 Clinical study results: Review and interpretation

5.16.1	 General

When the clinical validation study and statistical analysis are completed, it is important to critically 
evaluate the results to determine whether the test condom performs acceptably well in comparison 
with the control condom. Principles for such an evaluation include careful consideration of the control 
condom characteristics, characteristics of the couples participating in the study, reliability of self-
reporting and the rates for slippage and breakage.

5.16.2	 Total clinical failure rates for control condom

The total clinical failure rates during actual use should be in the range of 0,5 % to 4,0 % for condoms 
made from natural rubber latex. If the total clinical failure rates for the control condom fall outside of 
this range, then a rationale should be provided to justify the validity of the trial. One should carefully 
investigate the design and conduct of the study to determine if there are any unusual factors that could 
have contributed to the unusually high or low rates (e.g. study population factors, study bias, breaches 
in data integrity, participant fraud, etc.).

5.16.3	 Non-inferiority

The primary hypothesis for the clinical validation study is that the performance of the test condom is 
not inferior to that of a selected control condom with respect to total clinical failure.

The study should be sufficiently documented to allow an evaluator to independently reproduce the 
statistical results.

If the upper one-sided 95 % confidence limit for the difference in the total clinical failure rates (test 
minus control) is less than δ, then this can be interpreted as statistical evidence that the test condom is 
non-inferior to the standard control condom. One can then conclude that the test condom is comparable 
in performance with the control condom used in the study.

If the upper bound on the confidence interval around the difference in rates exceeds δ, then the 
evaluator should systematically explore the underlying reasons. One reason can be that the test 
condom is inferior to the control condom. However, other factors, including the user population and 
methodological problems, might explain such study findings.

5.16.4	 Superiority

If the upper one-sided 97,5 % confidence limit of the difference in total clinical failure rates is less than 
0 %, this might be interpreted as statistical evidence that the test condom is superior to the NRL control 
condom with respect to total clinical failure.

5.16.5	 Safety (adverse events)

Any reports of adverse events or complaints should be thoroughly investigated to determine whether 
the test condom poses an unacceptable safety risk in comparison with the control condom. Individual 
complaints of irritation, burning, itching, bleeding, etc., should be followed up with clinical evaluation. 
The study report should fully address these events. For each event, provide information on severity, 
duration and relatedness and how each event was clinically resolved.
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5.16.6	 What happens if one is unable to conclude non-inferiority?

If the study data do not allow one to conclude that the total clinical failure rate of the test condom 
is less than δ higher than the corresponding control condom rate, then one cannot make a statistical 
conclusion of non-inferiority.

Upon request, an evaluator could critically review the study design and data to determine whether the 
test condom might still be considered suitable for marketing. Under this circumstance (no statistically-
based conclusion of non-inferiority), a regulatory body can consider other factors, such as:

a)	 the individual clinical slippage and breakage rate differences between condom types;

NOTE	 Under these circumstances, there can be a role for a follow-up study and/or a meta-analysis of 
this and previous studies.

b)	 beneficial qualities of the test condom that can increase condom use;

c)	 labelling mitigation (e.g. to be used only by persons who are latex sensitive, place test results in 
labelling, etc.).
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Annex A 
(informative) 

 
Formula for power calculation

Denote the true (unknown) test and control condom failure probabilities as FT and FC, respectively, 
and let Δ = FT − FC. Also, define the correlation between condom uses by ρ and assume that each couple 
uses Z condoms of each type. Then the number of couples required to have P × 100 % power (e.g. P = 0,9 
corresponds to 90 % power) to conclude non-inferiority is given by Formula (A.1):

N = {G(P) + 1,645}2 × Var(Δ)/{(δ − Δ)2}	 (A.1)

where

  Var(Δ) = FT(1 − FT) × {1 + (Z − 1)ρ}/Z + FC(1 − FC) × {1 + (Z − 1)ρ}/Z − 2ρ × {FT(1 − FT) × 
FC(1 − FC)}1/2

is a measure of the variance of the difference in failure rates and where G (·) is the inverse cumulative 
normal probability function.

For example, if FT = FC = 0,03, ρ = 0,2 and each couple uses Z = 5 condoms per type, then Var(Δ) = 0,009 3. 
In order to have 90 % power, G (0,9) = 1,282 and N = 128 couples should be enrolled for δ = 0,025.

If one does not perform a crossover trial, then Formula (A.1) provides the number of couples that should 
use each type (i.e. there should be 2N total enrolled couples) where Var(Δ) = FT(1 − FT) × {1 + (Z − 1)
ρ}/Z + FC(1 − FC) × {1 + (Z − 1)ρ}/Z.

For the above example (alternate to the crossover design), N = 287 couples using five condoms of one 
type plus 287 different couples using five condoms of the other type to achieve 90 % power, i.e. 574 
total couples, 287 in each arm.
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Annex B 
(informative) 

 
Pilot clinical investigation (sample outline)

B.1	 General

The following is an outline for conducting a clinical feasibility study of a new condom to obtain a 
preliminary estimate of slippage and breakage during use. As with the pivotal breakage and slippage 
study, such feasibility studies should also comply with ISO 14155.

B.2	 Study design

—	 n = 35 couples, typically need to recruit 40 to 45 couples to finish with 35.

—	 Each couple to use three condoms of the test product and natural rubber latex control.

—	 Double-masked randomized crossover design.

—	 Each couple should be given two consecutive weeks to complete each evaluation (one type of 
condom).

—	 Each couple should complete a diary of each coital event when one of the samples is used, including 
the sexual position used.

—	 At the end of the use of each product, the couple should be interviewed either by telephone, Internet 
or by clinic visit, the latter being preferred.

—	 Clinical end points should be condom slippage and breakage during use, as well as any genito-
urinary adverse events.

—	 Socio-economic data should be collected and recorded (e.g. age, race, level of education).

—	 Financial payment to panellists should be made at the end of the study.

B.3	 Inclusion criteria

—	 Couples not at risk of pregnancy (using alternate contraception).

—	 No known sexually transmitted infections, including HIV/AIDS.

—	 Couples should be experienced condom users, minimum 10 male condoms used in the last 12 months.

—	 Subjects between 18 to 45 years of age.

—	 Monogamous heterosexual couples who agree to practice vaginal sex only during the study.

B.4	 Exclusion criteria

—	 Couples who work for the clinical testing laboratory or who are relatives of staff of the clinical test 
laboratory or a sponsor of the study.

—	 Participants with known allergy to natural rubber latex or material(s) of test condom.
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—	 Participants with known sensitivity to the residual chemicals used in the manufacture of natural 
rubber latex condoms or the test condom materials.

—	 Couples where one knowingly has a sexually transmitted infection.

B.5	 Informed consent

Participating study subjects should be given appropriate informed consent. See 5.4.

B.6	 Adverse event report form

A draft template is attached (see Annex G).

B.7	 Statistical analysis

—	 To be determined, 95 % confidence interval.

—	 Confounding factors to be noted are couples who cluster break on either the test or control product 
and if more than 20 % of the recruited fail to complete the study.
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Annex C 
(informative) 

 
Time and events schedule for individual study subject (sample)

Study procedures Screening/ 
Admission Follow-up period

    Visit 1 
(Study entry)

Visit 2 
(Mid-study)

Visit 3 
(Study 

completion)
    Week 0 Week 2 to 3 Week 4 to 6

Selection criteria       
Informed consent       
Randomization and 
group assignment       

Receive coital diary      
Receive condoms      
Collect unopened 
condoms      

Collect coital diary      

Coital diaries reviewed    

Assessment of 
problems including 
adverse events

   
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Annex D 
(informative) 

 
CRF — Study entry (sample)
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NOTE	 CFHC granted permission for its CRFs to be used in condom function studies.
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Annex E 
(informative) 

 
CRF — Mid-study (sample)

NOTE	 CFHC granted permission for its CRFs to be used in condom function studies.
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Annex F 
(informative) 

 
CRF — Individual condom use (sample)

The following are three separate paper-based examples of CRFs used to capture the key event 
information after condom use, i.e. slippage events and breakage events. It is critical that study 
participants enter this information into the CRF as soon after each coital act as practicable. They should 
not wait several days or a week and then try to recall events from multiple coital acts over that period.

It is not unusual for study sponsors to attempt to collect additional use information from the study 
participants. Keep in mind that the CRF for an individual condom use should be clear and easy to follow. 
Any attempt to collect non-primary outcome data should be weighed against the potential for making 
the CRF more confusing.

California Family Health Council (CFHC), Family Health International (FHI) and Sagami-France 
provided the three CRF examples and all three granted permissions for these CRFs to be reproduced or 
adapted by any interested study sponsor.

﻿

© ISO 2017 – All rights reserved� 25

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 29

94
3-1

:20
17

https://standardsiso.com/api/?name=357598ff424ae63e67957453c749b8c4


﻿

ISO 29943-1:2017(E)

EXAMPLE 1	 Two-page CRF for individual condom use, submitted by the CFHC.

This CRF is intended to be used as a two-sided form that fits on a single piece of paper. Questions in red 
are of primary interest.
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EXAMPLE 2	 Three-page CRF for individual condom use, submitted by FHI.
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EXAMPLE 3	 One-page CRF for individual condom use, submitted by Sagami-France.
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Annex G 
(informative) 

 
CRF — Adverse event (sample)

Time Began: _______________ Time Ended: _____________ Interview Length: _______________________

Interviewer’s Initials: _______ Date: __________________

•      If an individual reaches you directly: “What is your name? _______________________ (Name). 
I would like to ask you some questions about your experience with the test products. It will take 
around 5 minutes. Is this a good time for you to discuss it now?” (If not, reschedule day __________ time 
_____________ - is there a number where I may reach you? _________________________)

•      If an individual left you a message: “May I speak to _______________________ (Name)? This is 
_____________ from _________. You are participating in a study with the Group. You had called and left a 
message about a reaction to one of our test products. I would like to ask you some questions about your 
experience with the test products. It will take around 5 minutes. Is this a good time for you to discuss it 
now?” (If not, reschedule day __________________ time _____________________ - is there a number where I 
may reach you? _________________________________)

     1.   “What is the product that you were using when you experienced your reaction?”

____________________________________________________________________________________________________

     2.   “Would you describe what happened?” (Circle symptoms from no. 3 as they are mentioned.)

____________________________________________________________________________________________________

  3.   “Would you say that your ________________ 
(symptom) was mild, moderate or severe?”

Subject’s Assessment
Mild Moderate Severe

          Itching      
          Burning/stinging      
          Redness      
          Bumps      
Other: _____________________________________      
Other: _____________________________________      

     4.   “How soon after you put the product on did you first experience this reaction?”

____________________________________________________________________________________________________

____________________________________________________________________________________________________

____________________________________________________________________________________________________

     5.   “How long did your reaction last?” _____________________________________________________

     6.   “Have you seen a doctor?” _____________ yes    ___________ no (skip to 10)

     7.   “May we contact your doctor?” ________ yes   ___________ no (skip to 10)

    8.   “What is your doctor’s name?” _______________________________________________________________

     9.    “What is your doctor’s telephone number?” (_______) ________ - _______________
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    10.   “Have you experienced similar reactions with similar products?” __________ yes   __________ no

“Which products?”

_____________________________________________________________________________________________________

Example interviewer response:

“I recommend that you stop using the product if you have not already done so and do not use any 
additional test products we gave you. If you wish to see a physician and have not already done so, and 
your physician determines that your reaction is product-related, please provide us with a copy of your 
doctor’s note with his name and office number so that we may review it for reimbursement. Call me 
back if you have any problems. Thank you for your time and patience.”
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Annex H 
(informative) 

 
Protocol for evaluation of returned used condoms

H.1	 General

The following is a suggested protocol for in-house evaluation of condoms returned by study subjects 
after a tear or break during use. Figure H.2 and Figure H.3 give detailed step-by-step procedures.

H.2	 Disinfection of returned used condoms

WARNING — This study requires direct contact with condoms that might be contaminated with 
infectious microbes. To reduce the risk of an infectious accident, it is strongly recommended 
that the operator wear surgical or exam gloves, safety glasses and a laboratory coat whenever 
handling the used condom.

H.2.1	 Remove the returned used condom (“the sample”) from its plastic shipping bag.

H.2.2	 Examine the sample and record observations, if any.

H.2.3	 If the sample is not fully unrolled, mark its unrolled part within oil-based marker. If the sample is 
wet and not possible to mark, then photograph it. Then, unroll the sample to the rim (see Note).

NOTE	 In Figure H.1, the mark illustrates the length of the sample unrolled onto the user’s penis. If the length 
is extremely short, the user might not have unrolled the condom to the base of the penis before use. In that case, 
the risk of slippage might increase.

Key
1 marking
2 length of the sample unrolled onto the penis

Figure H.1 — Marking the returned condom
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