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Foreword

ISO {the International OrganizaUon (of Slaodardization) is a wori<jwide lederaiton of national standards bodies (ISO
member bodtes). The work of prepftrif>g ir*ternational SlarvJards Is normally carried oul through ISO tecftftical
commitleos. Each mombof body intorosted in a subject for which a tochnical commilteo has been established has
UiO rigrti to be represented on ihflt commiliee, fnlernfltional organizations, governmental and non-governmental, in
liaison with 1SO. also Icikc part in Ifio v/iork. 1SO collaborates ctoscly with the International Electrotechnical

Inlcrnaiion,i) Standards are drafted in accordance wiih ~ho rules given in itie ISO/IEC Oireciives. Part 3.

Draft Intcrnaljonal Standards adopted by the technical committees ere circulated to the member bodies for voting.
Put)licalion as an Iniornationai Standard rt"quiros approval by ol least 75 % oftho member bodies casting a wte.

Attention is drawn to the possibility that some of tho elements of this Internalional Standard may be tho subject of
patent rigiua. 1ISO shall not be f\cld responsible for identifying any or all such patent rights.

Jnternalion<»| Standard I1SO 4074 was prepared by Tedinical Committee ISO/TC 1fi7. Mechanical conlrncoplivns.
This first edt'.ion cancels and replaces the first editions of ISO 4074. Parts 1-10.

Annexes A, C. 0.6, F.G, H.I,J. L. M and N form a normative pari of this Jnletnalioniil SWindard. Aimuikhs B, K. O
and P are for information only



Introduction

Tho iniaci latox filn>has been shown to bo a barrier to human immunodeficiency virus (HIV), other infectious agents
rosponslblo for tho transmission of soxunlly transmitted infections (STIs) and to spofmatozoa. In order to hnlp nn”urn
tiIrdt ujndurns Hfo effective for c<>niroc«>ptivo ptjrposcs and for assisting in t™e pcavontion of tronsf>»isioo of S| is, it is
essential thol corKloms fittho penis pfofxsrlv. are fi«o fiuiii ludhr, h«ve sdequa»« physicnl r.lrcngth so na not lo broak
during uso, aro correctly pnckagoO to protcct Uiom during sioraQO and are corrocUy labollod to fociliiatc thoir use. All
these issues are addressed in this tniernaijonal Standard.

The condom and any lubricant, additive, dressing, individual packaging material or powder appliirt to il stiould
neither contain nor lit>erate substances in omounts that are toxic, sensitizing, locally irritating or olherwise hormlul
under normal condilions of storage or use. Reference should bo m«do in ISO 10993 for tnr.l «noihnri-. in nynlumo the
i,<iU<iy ol cutidorns p«rticul:ifiy m rosiMir.t of tho rif.k nf local irriintion and r>onsitizi)ti(">n.

Condoms are medical devices. Therefore they should be produced under a good fjuality managdmMrti system
Reference should be made, for example lo tl)e 1SO 9000-serios. ISO 14971-1 and one of tf>e rolovnni stunrlards:
ISO 13485 or ISO 13488. '

Condoms are non-sterile medical devices but manufacturers should lake appropriate precautions to minimize
microbiological contamination of tho product during manufacture and packaging.

This firsi edition of 1ISO 4074 requires manufacturers to conduct stability tests lo estim ate the shelf life of any now or
modified condom before the product is placed on the market and to initiate real-time stability studies. These
requiremonls are described in clause 7. The real-time steibility tost can be considered as part of the manufacturer's
requlrcmcfil lo conducl post-marketing st/rveillance on their products. Tfiese rsqt/irfiments are intended to nnr.urc
that manufacturers have adequate dala to support sheit-life claims before products are placed on the market ana that
these data are available for review by regulotory authorities, third-party test laboratories and purchasers. They are
also intended to limit the need for third parlies to conduct long-term stability studies.

A guideline (ISO 16038) for the application of this International Standard is under development by
ISO/TC 157W G 14.

This Inicrnaiional Standard contains requirements for tensile properties (forco at break) when a manulDCturer makes
a claim for 'extra strength'. Annex lcontains tho test method for determination of forceand elongation at break, as it

may bo useful in tho quality system of a manufacturer and in vory spociat cases in a purchaser's contrnct.

Background information including technical explanations relaiing lo certain clausec of this Inlern?iiic<nfll StrtHdHnJ I:;
given in annex P. Wt>ore this is relevant, the appropriate clause in annex P is referenced in the toxi.
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Natural latex rubber condoms — Requirements and lest methods

1 Scope

This imofnaiKjnal Standard specifics lhc rr.inimum requirements and the icsl methods lo be used for condoms made
from r.itural ruhOor latex which arc supplied lo consumers for contraceptivo purposes and lo assist in the preventHjn
cf sc*uliiy tidnsp'-itiod inlcclions.

2 Normalive references

The foiiovv»ng normative documents contain provisions which, through reference in this text, constitute provisions of
tniK interrtationai Standard. For dated references, subsequent amendments to. or revisions of. any of these
pubiicauons CO not appiy. However, parties to agreements based on this International Standard are encouraged to
invesiigaie the possibility of applying the most recent editions of the normative documents indicated below. For
unaaled rc~crcr>ces. the latest edition of the normative document referred to applies. Ndembers of ISO and IEC
ninintmn rogir.;crs of currently valid International Standards.

ISO 168. fiat.r>cr. vulcmiizcd or thermoplaslic — Accelerated agoing and heal resisinnce lesis

ISO 2659-1:1999. Sampling procedures for inspection by attributes— Part 1: Sampling schemes indextid by
3cceo:3"co c:i:ihty limit (AQL) for lol-tjy-lot inspection

1ISO 15223. fjcdicdi devices — Sytni-"ols lo be used with medical device labels, labelling ana information lo be
supplied

EN 990. G-"ipf'.:cal symtx>!s for uso m tim labelling of medic.nl devices

3 Terms and defmltions

For the purposes of this International Standard, the terms and definitions given in 1SO 2859-1 and tho foilow*iig
apply

3.1

acc«ptabl« quality limit

AQL

When acontinuous sories of lots is considered, tho quality level which for tlte purposes of sampling inspection is tho
limit ol a satisfactory process moan {according to 1SO 2859-1)

3.2
condom

medical device used by consumers, which is Intended to be retained on the penis during sexual activity, for purposes
cf contraceplk>n and prevention of sexually transmitted infecUons

NOTE it n consum«r could nssponslbly consider a device to be a condom (due to its s*ape, packaging, etc.). itis constderea a
corxlcyn \o* the purpose of this intemotionsi Standard.

3.3
consumer package
package, intended for distribuo'on lo a consumer, containing one or more indivklual containers



3.4

oxplry dale A
sintnd (lalo nftor which n condom should not bo used

3.5
ld«ntlflc«tlon number

number, or c»mbinabon of numerals, symboJs or lottors used by a mafiufacUtrer on consumer packages lo identify
vimquely |"e lot numbers o( individual c»xndoms conlained in ttial packflge, and from whic”i it is (xissibic lo iroon those
lots through ail siagas of packaging and dislribuljon

NOTE When tfie consumer package contains only one kind of condom, then tlia idfintificaiion numt~r may I>e Ota sntno ns th«
lot rn/Tibef But tf th« consumer package conlains several different fypos of condom, for Instance condoms of dif<ernnt shajer, or
colours then the identrficBtton number will t>e different from ttw lot number.

3G
individual containsr
immediate wrapping of a siitgle condom

3.7
inspection level
relationship botweon lot size and sample size.

NOTE For descriplton. see 1SO 2859-V 1999, 10.1

38
Ini
colifictjon ol condoms of the same design, colour, shape, size and formulaiion, manulactuicd al ossonir/illy iho same

lime. usiiH) (he same process, raw maioriafsj of the same spedficJ5tions, common oquipmcnt and packcd with Hie
same lubricanl and any other additive or dressing in the same type of Individual container

NOTE. This iniernationai Sianrlard does noi specify the size of a lot, but it is possible for a purchaser lo do so a:i part of the
f)jrchas»:g contmct Attention is drawn to the difficulties Ihnt can be associated with the distritxilion and control ol very l.irge kits
Tr<h reco'TAi'ienoed tnaximum individual lot size for production is 500 000

30
lot number

number or combination of numerals, symbols or letters used by the manufaciurer lo identify a tot of individually
packaged condoms, and from which it is possible lo trace lItiai lot through all stages of manufacture up lo packaging

NOTE Fof tesimg purposes, sampling is conduciod by lot number, not idenlificalion number. See requtremenis m ctausa d

3.10
lot tost
tost to assess the compliance ol a loi

NOTE A fot tesi may be fimit«d to include only those para»T>eter5 v/hi'ch nv«y change frofn lot to (ol

3.11
notvvisiblc hole

hole in ihe condom lhai is not visiblo uiider normal or corroded vision but Is doloctod by loakaye wtien rolling on
sbsorbanl paper

3.12

sampling ~fiin

specific pian which indicates ihe number of units of product from oacfi loi wfiich are to be inspeclod (sample size or
series of sample sizes) and the nssocia'od criteria for dolermining the accG|j(abifity of Ifie Jot (acceptance and
r(?ioction numbeis)

O (SO 28YV - All rloMS rwsnrvwl



3.13
3h«ff life
time from dale ol manufecture to the claimed expiry dale

3.14
visibis hol«
hole or tear in ttio condom that is visible under normal or corrocted vision

4 Quality verification

Condoms are mass-produced ariides manufactured in very large quantities. Inevitably there vAU fcu some variation
beNveen individuel condoms, and a small proportion of condoms in each production r\in may not meet the
requirements in this International Standard. Further, the majority of the test methods described in this international
standard are destructive. For these reasons the only practicable method of assessing compliance with this
Intnrni4tional St<)ndard is by testing a representative sample from a lot or serie.*” of lots. Basic sampling plans are
given in 1SO 2859-1. Roforonco should bo mode Jo 1SO/TR 8550 for Quidanco on lho solefclion ol an /irxcpiance
samj>ling syslom. scheme or plan for the inspection of riiscrele iloms in a lol,

wnen on-going vorificatton <srequired of the quality of condoms, itis suggested that, instead of concenirating solely
on Gvafuailon of ihe final product, (ho parfy concerned also directs his attention to (he manufacturer’s quality system,
in iMis coOMOQOiion il shtxjld bo noted IMntihe ISO 9(>0() sori(Js (son Bibliography) covors iho provision ol an Initiyraiort
quulity system.

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

a) Annex A describes sampling plans based on ISO 21759*1 and is most applicable to manufacturers or purchasers
assessing the compliance of a continuing series of lots. The full level of consumer protection available depends
upon tho switch to tightened inspection if a detenorcUiou in qualily is delectod. Tlte switching ruler, car*not oKor
full protection for tho Tirst two lots tested, but become progressively more offectivo as tho number of lrus in a
series incroasos. Tho sompling plans in annex A are rocommendod whon five or nioro lols are homg tesii j,

b) Annex B describes sampling plans, t>ased on ISO 2&59-1, that aro rncommoPKlod for tho nsses”rneni ol iKolaied
lots. The sampling plans in annex B provide approximatoly tho some level of consumer protoction n.s iheso given
in annex A when used wilh the switching rules. It is recommended that Uieso Si*mplintj plans "lo used for (he
assessment of fewer than five lols, for example in c.a'sos of dispttlu, for refnroo pufpo;;es. for ivpi' lesiisig. for
qualification purposes oc (or short runs of conlinuiny lols.

c¢) Handling and storage conditions shall be documented before drawing tho snrnplos.

Itis necessary lo know the lol si/.e in order to derive from ISO 2859-1 ihrs number of concloms to t>n Ujsisnl. Tho lot
sizo will vary botwoon nianulacturois and is rogardod as part of tho procoss and quality conljolii u~cd Liy trio
manufacturer.

5 Design

5.1 Integral bead

The open end of the condom shall terminate in an integral bead and shall comply with clause 9.

5.2 Lubrication

If the amount of lubricant in the pacJcnge is specified, then this amount shall be determined by the method described
Inannex C.

The method In annex C also recovers part of the dressing powder on I*e condom. (See rationale, in P.7.) An
iillowance should be made for thiswhen manufacturers or purchasers specify lubricant levels.



ISO /.or4:200;(r

5.3 Dimensions

5.3.1 Lnngth

“vr-.cn loslod l)y ihi- nMiihocJ givtjn in anno* D. inking 1% condoms from endi Id, no indivlducil loiiglh moasuromoni
r.n.-jll t>t> tiolow 1GO(’irn,

n 7 Wnllh

".vr*en i«r,tod by iho meihoci givcii th nnocx 6. tniung 13 condoina from onch lot, no wlQiti iiitiHiurbiviOiH .=rMl unviMtii
fr(vn ctio nominal v.ioif' sialod by Uio manufociurer by moro Ifian + 2 mm.

Tho wicliTi shnll t~0 moasuroo »i the norrowost pari of lho condom wilfiin 35 tniTi fromtheoponond. or ninjumu
p;xc:trio<l by iho mnnufjciuror wiUnn Iho snme aroa

S - Miitn D ijwiHr-mnHt'on of ;iie f?qu:rftmants for btjral volume as m 6 1may ljf« moHsiiral rit Tho iKn®

5 3.3 Thickness

i'- r-'r-ckness ¢' U'p conciorn is sr>ocified, men it shall bo determined by ihe method in annex r.

C Burst volume and pressure

6.1 Untreated condoms

i ar.r.ci'danre wiih finne* G, the bursting pro«55ine shall be not tess lhan 1.0 kPa flnd ihe burs'ing

.c”.fio tu t'lc; nc'Mo.M 0 5 Otn™) Ghail be no: less thfln:
0 ‘for rcnnoms wtth a width less than 50.0 mm, or
— m.0cm ¢fjl cu'V:icms a greater (han or ecjualJlo 50,0 rnm and up (056,0 mm. or

— i'i’y ji",- for cO'HJOIrs -.Mth a width gn;H(Cf lhan or equal lo 56,0 mm

'f'o wtoir IS defined as lhe moan flai width of 13 condoms measured inacxorda'icewiihannex E oi a pomi
7-3-V5; mm from lhe closed encj. (Se«> rationale in annex P.)

The compti.'jnco iovcl for each lot shall bo an AOL of 1.5 for non-conforming condoms.

A r>on-conforming conrtom is defined as a condom that fails Iho requlromeni for volume, pressure, or both, or any
condom il)al exhibits any leakage.

6.2 Lot testing for oven-treated condoms

Tlic purpose ol ibis test is lo chock for major formulation or vutcani/alion errors. Whtjn uven-IrdiJtod as duaciibeil in
annex H for (160 I-2) hat (70 42) “C and Iftsled accordiiig to annex G. the («n(loms shall inoei the reouirefnenis
of 6 1, This test docs not provide infofmoiion about the shelf life of iho product.

Tr.is lesi IS applicable only to condom s thai are less Ihan one yenr old from the dale of fnanufocture



6.3.1 Gonernl n

If a manufacturer makes a cJaim that a parUculfir brand of condoms is stronger or implies that a parbcular brand of
condoms orovidos oxira protociion or safely in uso because iho condoms aro st/onger ihan rogular condoms. lhot®
i/io atldtiional requirements for ‘Extra Slronglfi* condoms dofinod in this section shall apply. (See annex P.)

6.3.2 Requlremonts for mochanlcal properties

W hen leMud ticcordmg to anno* C, ifne niinimuni bursling pressure shall be not less than 2.0 kPa and lhe bursting
volumo Rhail conform to tho requiromenls of B.I.

Whon according to annex!, the minimum mean force at break shall bo 100 N based on the mean of
17? co-’irtctn?, scloctort at rnndom from each lot of condoms

6 Re<iiiUements (or ctintcal data

Manufnclurets shall substaniiaie the extra-strength daims with dinical riala or prominently display on the pack lhe
sliJlemonl given in 11.2.3 2.

Th<; clinical data shall suhstanliata a statislically significant reduclion in txeakaga rate for the extra strong condom
who."! cr;mpari;d m a rnnOofn. douWo blind liiiil lu a ii.‘luiynt;u. rnurkelod condom from normal production pro(JuccC
fiy iho same manufaciurfM The reference condom shall comply witl'i the reQijiremnnis of ISO 4074 and sihjill oxceod
0,060 single w.ili IhK:k;ioss at Tho mid body

Usc.’fiJ rei'ofonces are 1ISO M 155 or fEN 540 and ISO 16037 (in preparation).

7 Tests for stability and shelf life

7.1 General

M anu'ac.iurers stiall verify that the conrJoms C/Omply with the rcquiremenis of 1 of ihis Intetnaiionai Sl;-indarti until
ihc end cf the labeHod stietf life. Shett-tife claims shati not exco®jd five years {soe annex P),

Oaia siipporiing the shelf-life claim.s made by the manufacturer shall be made avuilabk: to ttie appiopnale roQul;?” y
au'hCMtios and (hr.>ci ptirchascrs upon request.

Before a new or modiOed condom design is placed on the market, the following requiremenis shall be me;!

— Tho condom shall bo losiod for tho minimum stability roquiromonis as doscj’ibort in 7 2.

— Avrcal-timo study as de.«icnlxj<f in 7.3 to determine shelf life shall have commoncoc).

— Pending compioiion of ihe roal-time study., shelf life shall be estimated as described in 7.4.

N'OTE t A rrxjc/ififld cornjom <Jasiyn is ono in whicti there hove be«-' significonJ ctTangos to lhe formulation, mnnt/factunny
P'ocess or iDdividuai seated containerr>

KOTE 2 Compliance with Ihe requirements of 7,1 does not imply that tti« shelf life of the pr,pducl has been delerminftd

Shoif-life estimates {7.4) shall bo based on a mean kinetic temperature of 30 °C for all climatic conditions and may
be carriod out on condoms from ttie same production lots as used for real-time determination of shelf life (7.3).

For oxis'ing designs on U)0 market ai the dote of publication of this International Standard, real-lirno dola m a form
consistent wfith annex J. and at temperalures consistent witt» local regulatory requirements prevailing at the time the
product was introduced, shall bo acceptable, lo verify the shelf-lifo claims



7.2 Minimum stablHty requlremonts

Tfisi ihrfic lots ol condoms lor cornpliancc wilh 1ISO A074, oxccpl 11,2 afxl 11.3. using lho snmplirf* plans givon in
anno* B.

Only lot.s mnniing aH of tho roquiromools of ISO 4074, excopt 11i2 and 11,3, shnll bo usod for this losi.
Incubaio samples in tfieir irxlividual soatod containors according lo annRx H, ono sot for {168 -I-5) h (1 wook) at
"70 1: 2) C arid the other sot for (90 + 1) days at (50 rlr 2) “C, Al tho end of tho incubation periods. wilulfaw the

cotKJonts and test lor airbt”rst prop(jriies according to annex G and the roquirornenis of 6.1,

The sheH ioctvidft \he fO-csuiremefMs of nonfixes G enc] "4,

NOTt; ui vivily wifi 7 I can Ix; oxI»ricttxl froni stmJies for o”tin.iliss of sholf lifft (7 -I)

7.3 PmcRdurp for riolermining shelf life by rcal-Ume stabllily studies
After losiing aocordmg lo annnx J itic condoms shall rnoct ttio roQuircmonts in 6.1.

If the real-time data indicate a shorter .snelf life than that claimed on the basis of accelorated ageing (7.4). the
manufacturer stiall notify the relevant regulatory authorities and direct purchasers. The manufacturer shall chang*
(fie sf-olf-life claim for tfie product lo one based upon tlie roal-limo study, In no case stiall shr:If lifR f’xcood fivo years.
For condoms ptacod on the market, roal-Ume stability studies shall be completed lor the luH period of iho shetl-life
claim,

7.4 Estimating sholf lifo basoci upon accoteratod stability studios

Pi.r.oing i»'(; completion of roiii-time studio.s, acceloraled stability studios shall bo used to oslirnjjie tho sholf life.

Al f3,rc of oublicaiion, no single method of analysis was sufficiently validated or widely used to justify its
.Ts ,t star*darc mo'tiod Several approactios to the analysis of accoloratod-ageing data have beon
<x:iiini il i; IS iitiic.i;);iir-{i iiKil j:% tn.:inuf;i«:turors and rogulalory tigoncios jiccumuliJio rcal-tinK’ data, a consecsus

niL'iliod fi-i iMo next fcvi-jion of ih/s Inioinational Standard will bo dovolopod, fvloanwhilo, tho results ol acccioratoO-
agc-ing aata may bo analysed by a number of methods or as stipulated by the manufacturer's reguiaiory authority,

ficamolos.cf nieit\ods (or accolocaiGd studios and data analysis are provided in annex K, Oala generated from such
siudios shall support the ciaim-that the condoms fulfil the requirements in 6.1 for the duration of the inbellod shelf life
8 Freedom from holes

''Vhen tested by either method described in annex L. the compliiJt'ce level for oach lot. for the sum of condoms with
visible and non-vislble holes and tears, shall be an AQL of 0,25,

9 Visible defects

For visible defects as described m annex I. (L.2.3,3. L.3.3,4J, the cornplianco loviH for each lot shall be aii AOI, of 0,4.

10 Package Integrity

W hen rfiriue.<5ted by a Cwslomor or a regulatory body, tho rnanufncturor or .supplier shall provide information on
osfraqgo ifxtngrity ba«;od upon th-3 tCRt mctl*od givon in annoK M. The ooo\fittc«oo k5ve(4or <jad\ tot shRIl t>e an AOL of



Packaging and labelUng

11.1 Packaging

Each condom shad be packod in an IndMdual container. Ona or more individual oontatnar® may be pacfcod in other
packaging &uch as a consumor package. Tha individual container, or consumer package or both, shall be opaque to
Itghl. However packaged, the paciiaging shell protect the condom from light even if only the individual package Is

provided to the consumer.

tfa murking modium. such os ink.is usod on a condom or on any portofa package directly incontact wi;h a condom,
it Shalt rk}t have any dcletonous otfecl on tho condom or be harmful to the user.

Individual coniainors and any oltior packaging shall protect the condom from damage duiing transport and stotiigo.

Individual containers and any other penkogling shall be designed in su(” a way that the pack can ha or>enod without
damaging the condom. The design of the individual container should fucililalo eosy opening, (See rationale in
annex P.)

11.2 Labelling

11.2.1 Symbols

If symbols are used on packaging, information and marketing materials, the symbols shall meet the requirements in
1ISO 15223 or EN 980.

11.2.2 Individual container

Each individual container shall bear at least the following information:
a) tt>e identity of the manufacturer or distritxitor. (See rationale in annex P);
b) the manufacturer's ideniifying reference hr iraceabiliry (e.g. the lot number);

c) the expiry date {year, month). The forniat of the year shall be In four digits; the format of the monthshall be in
letters or two digits. (Sou rational in annex P.)

11.2.3 Consumer package

11.2.3.1General

The outside of the consumer pacfcnna shall bear at least the followfng Information in at feast one of the offidai
language(s) of tfie country of destination or as stipulated differently by that country:

4i) a description of lhe condom, including whether or notithas a reservoir. Ifthe oondom Is coloured or loxturod lhis
shall be stated;

b) the number of condoms contained;
¢) Une norrunal width of the condom;;

d) the name ortrade name and address of the manufacturer and/or distributor, dependingon national andregional
requirements. (See rationale in annex P):

e) the expiry dale (year and month). The format of the year shall be in Tour digits and the format of the month shall
be in letters or two digits, ffa consumer package includes condoms from different lots, the earliest expiry date
shall apply to all condoms;

f) a statement to store the condom In a cool dry place away from direct sunlight;
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g) a statement triat Individual conialrvers. if nol opaque to light, should not be stored outside 1"e opaque consumer
pac*"age:

h) whether the condom is lubricatod or dry. When a medicinal ingredient is added, it shall bo klentifiod and its
purpose indicated (e.g. spefmJckJal). If the condom or lubricant Is fragrancod or flavoured, this shall b© staled;

I) the manufacturer's identifying reference for traceabillty (e.g. the idenlificatjon number/lol number), if different
types of condoffls. e.g. difTerentcolours, are packaged togetherin the same consumor package, the identification
number on the consumor package shaH allow the manufacturer to identify unlqueiy the lot nmntiers of ihe
individual condoms contained in that package, so that it is possible to trace those lots through all stages of
manufacixiro up to packmjit\g;

)) a statement that the condom Is mode of natural rubber latex.

11.2,3.2 I.flb«ning of «JtIr3'SJronff condom s

A claim such as 'extra strong' Implies that lhe condoms have a lower lovol of broakag<i Uian a ‘regular' condom.
Sucli rtaims shall be supported by clinical investigations. (Soo 6.3.3.)

If the nianufacturer wishes to use the ciaim *extra strong' ponding the corr>pletion of a clinical study, the latielling shall
state.

'This extra-strong condom has not been shown to be safer in use than regular condoms."

11.2.4 Additional Information on the consumer package

The outside or ihe inside of the consumor package, or a leafletcontained within the consumer package, shall bear ai
least irio following information expressed in simplo terms, and in at least one of the official tanguage{s) o( lhe country
o( destination, if possible supplemented by pictorial representations of the major stops involved or as slipulatoc
differently by that country

a) \nsuuclioris lor use of lho condom, including

V, the need to handle the condom carefully, including removal from the package so as to avoid damage to the
concom by ringernails, jewellery etc.;

2) how and wrtiin to put on the condom ; mention should be made that the condom should be placed on the erec".
penis before any contact occurs betwoon the penis and the partner's body’to assist in the prevention of
sexually transmitted infeciioris and pregnancy;

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

<) the need, if an additional lubricant is desired, to use the correct type of lubricant which is rocommendod (or
use with condoms and the need to ovoid the use of oil-based lubricants such as petroleum Jelly, baby oil.
body lotions, massage oils, butter, margarine etc. as these are deleterious to the integrity of the condom;

5) the need to consult a doctor or pharmacist about the compatibility of topical medicines'that may come in
contact with the condom.

b) Instructions on how to dispose of the used condom.
c) A statement that the cor>dom is for singlo use.

d) The number of this International Standard, i,e, ISO 4074. (See rationale Inannex P.)

11.3  Inspccllon

From eacfi lot. 13 consumer packages and 13 individual containers shall be inspected for compliance. All inspected
containers shall comply with the requirements.

Under certain conditions il may be permissible for the manufacturer/distributor to correct faults assodated with
pa>:i<aging and lalvjlling requirements and rosubmit the lot for fi*rther conformity testing. Examples include inserbon



of missing instruction leafleis or re-packagling of IndivWuol containers Into now comploto consumer pnci<ages before

placjng on iho market.

If condone from iho same ir>(t'lro packed into difforont consumor packagos. U)un at loy.st ono oonsume”psckago of
oacli variant shoukJ t>o inspoctod, Tho number of packogos Inspoctod should not oxoood 13 unkiss nuinhor of

variants oxceods 13

12 Teat roport

Tost reports shall contain at least the Information as rioscribod in annox N.
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Sampling plans intended for assessing compliance of a continuing series
of lots of sufficient number to allow the switching rules to be applied

Al Quality verification

Wtion oti-goiitg vonficaiion is foqulred of iho quality of condoms, itis suggesied t)iat. instead of concor,.. aiing solely
on evoiuaiion of the Tinal prcxJuct, the party concerned also directs his attention to the manufacturer's quality system.
In this connoction it should bo noted that the ISO 9000 serios (seo Oibtiography) covers the provision of an ir*tograled
quality system,

A.2 Sampling plans and compliance levels

If 3 party wishes to csInW ish, hy inapoclion onrt tosling of eomplos of Iho fin?j| product, whothor i) i.onfiniiing SHrios of
lots ere in compliance v7ith the requirements of this InternDtional Standard, the sampling pinns ond acceptance
rnterip Qivon in Trtt>Ift A 1 shall bO applied.

M anufacturers may use the schcmos in Tablo A.1 or may dovisc and implement validated alternative quality control
methods that result in at least equivalent consumer protection.

W hen tests are being conducted on fewer than five lots of condoms, the additional protection of the switching rules in
ISO 2059-1 is not available and itis recommended that the sampling plans given in anr*ex B be used to maintain the
level of consumer protection.

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

Attribiites Inspection level Acceptance criteria

Dimensions 13 condoms All samples shall meet the criteria of length
A 160 mm and width £ 2mm of slated
nominal w4dth

Bi/rsting vdiUTtc and pressure Generaf Inspection Level las in AOL of 15

(untreatocVoven-trQalfKsS) 1SO 28S9-1

PDc*E>ge integniy Spedal Inspection Level S-3 AQL of 2,5

Fieedorrt Iroiv holes Genera} Inspecf*Of> Level 1b<jfat least AOL of 0,25
cod« Letter M

Visible defects General In.specllon Level 1butal least AOL Of0,4
code LHtter M

Packaging and labelling 13 consurner pad”®ages and 13 Individual AJl shall cornpiy
containers

Applications for these sampling plans may Include the following:
a) on-golng production testing and quality control by a manufacturer:
b) on-going testing by a purrliaser for contractual purposes:

c) on going inspoction by o national authority



Sampling plans fntondod for assessing complJanco of Isolated lots

Use of thft snmoling plans given in ennex A for sn®au numbers of lots. l.e. fewer than five, will rosuU In a higher level
of consumer risk because iho swilcIMng njlos ore not available. In such circumstancos tho uso of larger sample sizes
is racommonded in ofrior lo mainlain an acceptable level of tx>nsumor protection. The choice of a suitable sampling
plan willbe governed by costconsiderations. Larger sample sizes will give better discrimination but atincreased cost
Purchasers may. forexample, rely upon their experience with a particular supplierwhen assessing the sample sizes
lo use for small numbers of Jots.

The sampling plans given in Table B.1. when applied lo isolated lots, provide approximately the same level of
cooaumcf protection as those yivoii in A wltun ustxJ iii coi‘ijui'iclion with Ih& SiWitohiiv® rules. AM«nhon dmwn
to the possibility of using DouWe or Multiple Sampling Plans which may reduce the total number of condoms that
noed lo bo lestod to demonstrate compliance when quafity is siflnificantly bettor than the AQL's.

NOTE There is no simple mathematical relationship twtween the sample size and the lot size. Sample sizes may be increased
indepe/KJonHy ot the k3l sire to achieve a more reliable eslirralo of lol quality.

Table B.1 — Sampling plans and acceptance criteria for Isolated lots
'Attributeii inspection lovol ' Acceptitr>c« criteria

Dimensions 13 condoms All snmplos shall initet t*ie criterlu
jof length 160 mm afwlwltlth i 2 mm
‘of staled nomirvjl width

Burstir™ volume and pressure General Ir*pection Level 1txjl at least AQLof Lfi

(vjntfeaiedroventreated) Code Lenar M as in ISO 2859-1

PfiCKage integniy Spea<” Inspection Level S-3 but at least AQL of 2 5
code lelterH

Freedom from holes General Ir"&pectton Level Ibut at least AOL of 0.25
.Code Letter N

V'SiWe defects Gensrai Inspection Level 1but at least AQL of 0,4
Code Letter N

Packaging and labeilir<g 13 consumer pncknges and 13 irvlividual AJl must comply

contair’ers

Applications for these sampling plans may indude the following;

a) type tosting as part of a certification procedure;

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

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



Detenminatlon of total lubricant for condoms In individual container's

C.1 Principle

The mass loss is determined by removirvg the lubricant from the pack and condom by washing with a solvenl
W ashing is carried out eitt®er in an ultrasonic balh or by manual agitation. A minimum samplp si7fi nf condome i&
r»?r.nmm->odi’‘d.

C 2 App.‘r;itus
C.2.1 Ultr.isonic claanlng bath(s) or suiinblo conininor, 0.g. boakcr, and slirrep.

C.2.2 Balanco, accurato 10 1 mg,

C.2.3 Propan-2-oi, laboratory rcagcnl grade.

C.3 Procedure
C.3.1 Weigh each individual container to the nearest 1 mg and record the results,
C .3.2 Slit the :ndividual container carefully around Ihree edges and remove the undamaged condom,

C.3,3 Before urroHmg \lie condom cul up one side using scissors, Itfon umoM Ihe condom and wipe i\ ana iis
looiviCuai coniamer free of Jubricant as much as possible.

C.3.4 WhL-ti using the ullr«Jsonic bath, immerse the condom and individual container in propan-2-ol in an uUrasonic
baih and wash for 2 min lo 10 min. Repeat the washing in clean propon-2-ot as mooy timos os nocessary lo cic:inovu
constant mass after two successive washes (within 10 my), after drying as liolow in C,3.1) and C.3./.

C.3.5 When washing the condom s tnanually: immerse lhie cxundoni and individual conlnitHjr in propan-2-o0* iri a baU'
and wa$h with manual agitation. Repeat the washing in clean propan-2-ol as many times as necessary to acliiove
constant mass after two successive washes (within 10 mg), after drying as below in C.3.6 and C,3.7.

C.3.6 Remove the condom and individual container from'lhe propan-2*ol and wipe lo remove excess propan-2-ol.

C.3.7 Dry the condom and Individual container to constant mass (within 10 mg) at a temperature not exceeding
55 “C,

C.3.8 Weigh each dry condom and individual container to (he nearest 1 mg and subtract this result from that found
in C.3.1to give (fie total quantity of lubricant.

C.4 Accuracy of lubricant recovery

In an interlaboratory study, this method was shown lo recover about 85 mg more ‘lubricanl* than the amountthat was
added when the tost samples were made. This excess ’lubricant* is partly dressing powder. whic#> is also removed
by the mettiod (soe rationale in annex P).



TI”e amount of lubricanl recovered is reported to tlto neorosl 50 mg.



D.1 Principle

The unfoJJ'’XJ condom is aHowod lo hang freely over a graduHted mandrel and its longih. excluding the rosorvow end.
1$ observed and rocorded.

D.2 Apparatus

D.2.1 Mandrel with a scale dividfHI Into miHimelTBS and hnving It>0 dimonsions shown In riguro D.1. w/ilh lho 7aro
beginning at the rounded end.

D.3 Procedure

D.3.1 Move ihc condom infjidc the packagc such that il is away from Ihe area v/here the packago is lo be lorn. Toar
ih« package and remove the condom.

in (10 circumstanco use scissors or other sharp instrurnenls to open the package.

D .3.2 ijnrr,;i ihe condom, stretch it sHghtly ~vice but by no more than 20 mm lo smooth oul the wrinkles caused by
the condonn having been rolled up. Lubricants may be removed and suitable powders may be added lo avoid sticking.
(See rationale in annex P.)

D .3.3 Putthe conaom over ihe mandrel (D.2.1) and letil hang freely, stretched only by its own ma.ss.

D .3.4 Note, lo the nearest millimeire, the smaUost value of the length of tlie condom ihal can be road on the scale
cutsKla iho opon and of the condom.

D.3,5 Condoms subjected lo ihis le*;* may also bo used for delerminalior of width,

D.4 Expression of results

The Josi /Cixtrl shoU mcludo clcn>onjs fron> annex N and iholonglh of oach tosiod conaom.
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Figure 0.1 — Mandrel for determining length of condom

W menslons in inUllmatres

t5



E.1 principle

TI-.- i.ini llor. -S tii fi<K:fy Cvnr tfi.* o( Afulor nn<J ils wKflh is o {i;j<;fvo<J «tf.ct rn<.nt(U".el

r 2 Apparatus

f-...1 Riiicr. 'Atih j oiviood n'lo millimotior.

E.3 Procedure

E.3.1 m.m'Uccridoni n”sidi; il:c su(yni thoi it 13 awiiy from iho Jire<i whero iho pai>.idyii
ihi! (yfickago tind removn «’<?condop’

In r.ry oM .ur-s'.Hr.ce use scissorr or other sharp inrjlrutr*ctus to opeo lh«s pm.kaije

u

E.3.2 Ul.oll ilitc HI'n lay i( over me eogo ol tnr» rulor (F ?.1), perpendicular to
«lia-.vino 1 tD h;tnc “refjiy Ua lubricaloci condom doesn't h?tng freely, then Iho iubricanl shall be rerro'.’
irv/fi-Ars r'.jy be to ,Mvihel c>liC.ki'io, (Seo rnlionjile in .e»nr:f;j P.)

E.I\.3 \d 'hrt nnarcsi O.'i n“'m. the wifi'h of iho coriflom at a fXiiri sp<;rififtrt in thfi rele'/s?
standafo

E 3.4 ~Aubjocfort Jo tr.is i.jst r-".ay als.o bcs used lor <?i:'crminat:Oii of ’-eiigih.

E.4 Expression of results

i'r'« K;si rc:n-"fi shall include olcmor”is from annex N and the v.i'jih of each les' _ emKKlom, inclucli’
iro concof- ai which the mcasureme'~t was made.

y Unn.Te<*ir

i-n's
dsui’shle

ns o' ;his

een' aiong
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F.1 Principle
This annox doscribos Iho tost molhod for dctorminin'g tho thtcknoss of Utox rubber cor>doms.

A condom is lakl Hal and a test spedrr*en is die-cut from It and weighed. Uning the mAss. the area of tho diO'Cul
spccimcen. and a density of 0,933 g/crn”. the thickness is calculated.

The thickness values obtained using Uiis method on textured condoms should be used with caution, since they will
be the average of tho toxtured and the smooth portions.

F.2 Apparatus
P.2.1 Laboratory scale, accurate to 0.1 mg.
F.2.2 Cutting die in accord~rKe wiilt 1.2.1.

F.2.3 ilydraulic, pneumatic or mechanical press, suitable for die cutting.

F.2.4 Ruler, graduated in 0.5 mm

F.3 Procedure

F.3.1 Move ihc condom instdo tho packagc such thatitis away from the area whoro the pack.igc is to bo tom. Toar
tho packagc and remove the condom.

Under no circumstances use «.cissors or other sharp instruments to open the packagc.
F.3.2 Unroll the condom ensuring that itis not excessively stretched in any direction and powder the condom.

F.3.3 Lay the condom flat with its length at right angles to Uio cutting odgc of the dio. Obtain the test piece by
cutting the condom with one stroke of the press when the die is positioned with its centre (30 + 5) mm from the open
end of tho condom.

F.3.4 Cutthering open and metisure the (ength, to the nearest 0.5 mm, ofone edge with the ruler. Ifthe condom is
not parallel-sided, measure both edges arxl calculate the mean. Calculate the area as the obtained length, in
millimetres, x 20.

F.3.5 Repeat F.3.3 and F.3.4 at (30 —5) mm from the closed end and at the mid*point between the open and
closed ends of the condom.

F.3.6 Wash the specimens in propan-2-ol and dry to constant mass. + 10 mg.

F.3.7 Weigh tho three test specimens separately to the nearest 0.1 mg and record the individual values.



F.3.0 Calcuiaie ihe iTncknoss of oach specimen gs follows:

=11
P
where
t ISihe mickness of the esl specimen, in millimetres;
p ISthe density of iho latex rubber = 0.933 g/cm*;
A ISiho area of the lesl specimen, in square miDimelres;
ni »s {he mass ol the tcsl spedmon, in miUigrams.
NOTE ih/d<rit»S5 cfin tv? measured w»h a micrometer gauge, but tNs method has been shown fo give oonsJsfoniiy lo-"er

rdsults i(a rnicrom<Mor is used a suitobls typ« is a dial or digital type, accurate to 0.00t mm. wth fool dianvtier (S :t 2) n*n. and
fevjl pfAsujfr <22 —4) ypa pnfD/al lo a flhil basefiiate.

F.4 Expression of results

The tost rcoori rjhnii incUiOc the otomonls oi onnox N and tho loiiowmy pariirni;irrv
a) t~c caicutoico thickness of each die-cut spf'oimen;

b'l the avfifaqo oilcuhitod th|cknr*ss of each losled condom. f



G.1 Principle

A spccific<l tcngih of (he condom is innaicd with air, and the volume and pressure required to burst the condom arc
recorded.

Rocommendabons on syslefn ritihraiion are given In onncx O.

G.2 Apparatus

G.2.1 Inflation apparatus', for examplu as in Figure G.t, suitaUo for Inflating the condoin with clean oil-free and
moisiure'(ree eir et a speciried rale, provided VA(h e<;uipment for measuring vdume an<i prcosurc and hs"rvg li*e
follOWit>g featurHS'

a) a pressure sensor conrigurcd sur/i ihai there is no prco3ure differei'itiul between tlte condom and the prossuro
sansor;

h) nn apparatus for recording the volume uf inflation air. configurod such that there Is no pressure riiffemntlfli
t>ctweeii the measuring device and thA mndom. lhoroby ensuring thfit ilie volume of air is me<)siiked or
calcutaied at vh© approprirtto pfossuro within vtw cor'rtom anti not nt tba Hno piosjwwo which may bo hiyl-*ev.

c) rod. of suitable iengtl> having a smooth sphere or heinisphero 25 mm in diamoter at its lop for hanging the
unroHed condom when Tixed to the apparatus, and fixed in a position such (hat when the cortdom is damp<~d the
length of the condom, excluding rDservoir. remaining tor inflation is (150 i. 3) mm;

d) pressure- and volume-measuring equipment capable of:

1) a maximum permissible limit of error of 3 % for volumes greater than 10 dm”, whatever method is used to
measure volume:

2} measuring the pressure at burst of the condom with a maximum permissible limit of error of i. 0.05 kPa.
G.2.2 Clamping device, for example a clamping ring, having no sharp edges or protrusions.

The recommended material of construction is transparent plastic. The clamping ring should not stretch the condom
as the clamping ring is placed onto its mount.

When used with an air-inflated cuff mount, the clamping rirtg should have a internal diameter of 36 mm to 40 mm.
recommended height SOmm arwj extend no more than 3 mm at>ove the air-indated cuff. The cuff should deflate to
such a diameter that the condom freely roils over <

0.2.3 inflation cabinet, having a facility for viewing the condom during inflation, and of sufficient size to allow the
condom to expand Ireety without touching any part of “e catslnet.

G.3 Procedure
Q.3.1 Carry out the test under controlled temperature of (25 + 5) *C.

G.3.2 Move the condom inside the package such thatitis away from the area where the package is to be lorn. Tear
the package and remove the condom.

in rK) circumstances use scissors or other sharp instruments to open the p;!)ckage.
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N O A WN R X

Dimensions in millimatros

A-A

ConOom

Cord

Flexible expansion cuff

Ciamcxng ocHar of dear plastics

Air inlel tor testing

Ajr inlet *or kef;pnig condom In place
To pfessi/re mensuring clovicft

Figure G.1 — Example of suitable apparatus for determining bursting characteristics



G.3.3 Itisrenommen<}ed t"8l suitable gloves or fInger cots be worn while handling Die condom. Th Ciises o(dispute,
giovtis bo worn.

G.3.4 Unroil the condnm onsuring (ftai it is not oxcossiveiy slrstched in any direcNon.
NOTE The oontiom may be i,irvo(k»d directly onto the rod on lh« test e<iu(pment.
0.3.5 Hang ino conoom on mo rod 1G.2.1 ¢)J and affix to me mount (G.2.2;. Take cero whon pfadrtg me clampling

ring on its mount to avoid dam»gmg or K(retchir>g the ujndom. Innate with air o( a rale of (0,4 (00,5) dm”/s
((24 to 30) dm~/minj. Chock to ensure that the condom oxptinds and that th«iro are no ohvJous teaks

Ifthe condom oxhcbiLi any obvious leaks, or leeks are detected during the Inflaiion, discontinue the test. The condoni
ISdaomod to fail the tost, and tho bursting solumo and pressure are recorded as zero.

G.3.6 Ifiho condom doos not loak. measure and record t*ie btjrsling volume, in cubic docimutros round™! )o the
nc<iio$i 0.5 dn)*. and iho tHirsting pressure, in kilopascnis rounded lo iho oonrosi O.0S liPd.

G.4 Expression ofresults 7

The Jest report shall ir>ciude elements from annex N and tho bursting volumo and bursting pressure of each toslod
condom.



Oven treatment for condoms

H.1 Principle

Oven treatmeni la to condition condom s for lot tdsting and for shotf-tife detormination. inis annex doscribds the
matfiod for oven treatment.

H,2 Apparatus

H.2.1 Oven, of either type specified in ISO 180 but air circulation and suspension of ihe individual packages, as
indicated in ISO 18fl. are not required.

H.3 Preparation of condoms for test

Before testing, rubber condoms shall bo conditioned in their original Individnnt p?»ckagcs (i.0 remove the indiviUuul
contoinor from the cons»umer and/6r outer packaging before conriitioning),

H.4 procedure

H.4,1 Condition J»e c<5ndon\r. in an oven al Uic lemperaiure stipulated in the relovani clause or annex of this
International Standard.

Rubber condoms shall be mountod so az lo minimize direct conlar;! of the spec»ninns with iho ho;itod surlaiif.-s.
espeaalW the base of iho oven, and thus ensure even heating ot lhe rubber condoms during oven ageiny

H.4.2 Remove the condoms from the oven after lho lime stipuliitod i» iho twlcv”ni c.liiuso ur aniu'x of this
iniernaiiona! Standard. an<j kcop the (lackagos at (25 -? f)) C until insic.-d

H.4.3 Witliin 96 h but not sooner than 12 h after removal from lho ovon, (foliftminu t)ufsling volumii {jnd fircjssurt! in
accordanco wiih annex G.
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1.1 Principle

A test piece is cul from a condom and sirctched itunlil it broaKs; lho forco and olongnboo at brenk can bo moosured.
For purposes o( U>is toicrnatjonal Standard, only the forco at breaK rcquiron®ontrelated to 6.3 is applicnhle. (See
rationale in annex P.)

12 Apparatus

1.2.1 Cutting dio. consisting of iwo parallel knives (20 = 0.1) mm apart set in a pros-s above a suitable board. The
length of the cutting edge of eacii knifu shall t*e not less than 70<nm.

1.2.2 Tensiio toeting machine, capablti of an essentially constant rate of traverse and complying with the following
requirements;

a) capable of equalizing the stress within a specimen, either by rotating one roller mechanically ai a rotation
frequency of approximately 7 min"' or by lubricating the cylindrical surfaces of the rollers with a material thal
cjocs not nffcct tho laiox film. A suitot>lo luhricani is silicon© fluid of viscosity 2 x 10“”~ m” es ' * (200 cSt):

ti) capaUe of determining the breaking load in the range ON to 200 N. Maximum permissible values: accuracy
+ 1%. repoaiahility 1%, rovorsihility 1.S %, zero + 1 ar>d with a matrf*ine resolution of 0.5 %;

c) having a roller separation speed of (8.5 + 0.8) mm/s (500 £ 50) mm/min :

0) having manual or preferably .luiot'natic recording of the separation distance of the rollers and of tho loa<i riiinng
the tes'..

1.3 Preparation of test specimen

1.3.1 Move the condom inside the p:ickage such that itis away from the area where tho package isto bo (orn.Tc'jr
the packagc and remove the corwiom.

Under no circurnsiancos use scissors or other sharp instruments to opon the packagc.
1.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction.

1.3.3 Lay the condom fiai with its lenglh at right angles to the cutting edge of Ute die (1.2.1). Obtain the test piece by
culling tlie condom with one stroke of the press if possible, taking the lest piece from a paralteUsided, non-textured
region including the portion 80 mm from the open end. Ifthe portion 80 mm from the open end is not parallel-sided or
is textured. take the test piece from an adjacent parallel-sided, non-iextured region. If no region of the condom is
paraflel-sidod and non-texiured. lake the lest piece from the region 80 mm from the open end.

1.3.4 Lay the test piece Hatand putthe ruler on top and measure, lo the nearest 0.5 mm. the distance between the
two folded edges. Lubricants may t>e removed and suitable powders may be added to avoid stickir*g. Extra care shall

be taken when cutting the samples, and each sample should be inspected before testing to makesure that (here are
no nicks or other odge do/ocls thal could give rise to poor results. (See rationale in annex P.)

IA Procedure

1.4.1 Carry out lho tost under controlled conditions of (25 + 5) ®C and (55 = 15) % riHalive humidity.



1.4.2 Piflco tho insi ovor thn irtiioni of iho lonnllu l1a9iin«j I0AuhIno (1.2.2) nod itlrntch li unlll it timnks.

1.4.3 Aibreak. reiXMcJ ttio toad. *n fho ncaresl 0.5 N. and tfia sepHiHlion dislance. lo Iho nnnresl niillimelro. boiwuoti
Ih<i conUoi; of Uxi rollorii.

15 Calcolallon of results
1.5.1 Record the force at break {F”") in newtons.

1.5.2 Wtien requested, calculate elongation at break (£) as a percentage of cacti lest piece by using the following
oxpression;

/.- 2d - h
L e~ X 100
h
where
/, is the ter*gjh o( me. test piece, in miuimeues. rounded lo the nearest miUirt*etre, in contact with the roilers
(oqual 10 47 mm with rollers of diameter 15 mm);
4 ts the final distance, in millimotres, betwoen the centres of the rollers;

IS the original porimeter of the test piece, in millimetres (twice the distance obtained in 1.3.4),

Round the result to the nearest 10 %.

NOTE Tho tensila strength can t6 calculated from t»io following formula; Tensile strength (MPa) = 0,933 K « m - m whore /,,

IS th»e force at tvsak (newlons). ir is tlie mean flat width (millimetres), arxJ m Is the mass (milligrams) of the test piece; and roiiod
to ihft r>earesi 0.1 MPa.
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Determination of shelf life by real>tlme stability studies

J.1 Principle

Packaged condoms are condi“oned at 30 *C for the intended shotf-Ufo period and then bursi volume and pressure
tested for compliance with 6.1. Small samples are removed and Inflation tested perlodicall/ to monitor cfiar>gas

during the ageir” period.

For purposes of this iniornational Standard, oven conditioning at 30 has boen selected to accommoduto storage
conditioos worW-wtdc.

J.2 Procedure

J.2.1 General

After determining compliance with daiise 5. 6.1. 6.2. dausos 0 end 9, suffidonl condoms shoH bo ptatxid in a
controlled environment and conditioned to

a) assess mears and standard deviation of air burst values p2 condoms por Inlofval) at inietvals of 1year or less,
and

carry out tesjs for ccmpliance with 6.1 al the end of the intended sheif life, or earlier where warranted by changes

tn ihfi above oata. in accordance with the sampling plans given in annex B.

Shelf hfo snait bo confirmed ifcondoms meet the requirements o' 6.1 after storage for a period equal to the intended
Ahelf-lifo citiiiri.

J.2.2 Testing

a) Test inree lots of condoms packed In ttieir respective individual containers (or compliance withdause S. 6.1. 6.2.
clauses Sand 9. using ihe sampling plans given inannex 6.

D) Condiiioning according to annex H shall be carried out at (30 = 2) ®C in a controlled environment.
c¢) Condition sufTicieni oondoms per tot to aliow:

1) at least 32 condoms to be tested at intervals of one year or less over the duration of the proposed shelf-life
period (suggested minimum 200 condoms).

2) sufficient additional condoms to allow bursting volume and pressure to be assessed al the end of the
proposed shelf-life period for comptiance with 6.1 using the sample sizes given in annex 8.

It is strongly recommended that additional oondoms bo conditioned as spares In case there is aneed for any
retesting or in case additional Umepoints are required.

<3 Remove condoms (at loast 32 per lot) from the controlled environment at Intervals of one year or less.
e) Determine txjrsting volume and pressure according to annex G.
f) Plot the mean and standard deviation of the bursting pressure and volumo against time for each lot.

g) At tne end of the proposed shoif*life period, or If the moan and standard dovlatton of the burst proporUes as
monitorod in 0 above deteriorate to the point where the condoms may be approaching Uie limit of complying with
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the aif burst fftqutremenis o( 5.1. test sufWdent oonctoms per tot uRing the sampJing ptoo Jn Bnnox Q (or bucsling
volumQ end fjiossuro aocofdir*g to aanox G. Asqoas compdanco with tho air burst requiromenta o( 6.1.

NOTE ffifl frsncJoms sNxJkl bo corAkj«ired lo b« at risK of awvoocfuno tho limits of cornplisnc«with airtxjrsi roquiremonts
ww>eo i»w drfforBT>ca betv»wfn (h® monn and Iimll'in 6.1 Is less than 2 lo 3 sl»vJnrri deviadons.

h) Assess compliance with 1
J.3 Confirmation of sholMIfo claim

upon conipit?tion of J 2. iho shelMtfe daim shall bo up to that period, not lo exceed 5 years,for which the condoms
have complied wit/i tho requirementa of 6.1 of ISO 4074.

If t"e labelled shelf life is more than the confinned shelf life, aojusl tho shelf-life ciaini and notify (ho regulatory
«TutrcOfiiics ano diroci purchfl.scrs,

J.4 Testreport

The :gsi report shall include the roqulrements of annex F in the form spccirted by ar\nex N and;
e) the plot of bursting pressure and volume against time, as determined accordlrjg to J.2,2 f);
b) number of nonconforming units and distribution curves, as detarminod according to J.7..2 h),

c) me confirmod shoif-lifo claim,

Jn'erini lesi reporis shftll lie nisdn available lo appropriate regulatory bodies on requosl. lo document ihai Ihft ro;il-
iri'-.c H"iidy ".K;yun
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Guidance on conducting and analysing accelerated ageing s'tudles

K.1 Principle

Accelerated agoing fitudies can be used to estimate provisional shelf lives. This annex describes a general protncnl
thatmay bo used for conducting accsierated aging studies to estim ate shelf life for market intTOduction white real time
studies aro in progress. Italso offers guidelines on analysing these studies to predict shelf life.

K.2 Procedure for conducting accelerated ageing studies

Condition condoms from three production lots in ovens at selected temperatures in accordance with annex H. At
appropriate time intervals.- remove samples of condoms from the oven, and determine ihe air bursting properties
ac-cording to anne* G. It is recommended that a minimum of four elevated temperatures be used. Tomperatures
higher than 80 are notadvisod. A minimum of Rvo lime points at each temperature is recommended nnrj Ihe study
should continue for at least 120 days and preferably 180 days. Itis rocommondod that at toast 32 condoms hn lostod
at each time/iemperaiure point.

If the results are to be con>pared whith those for a condom for which real-time stability data is av«ilahio. then
equivalent samples of ihat concJom should be conditioned iit If>e sam e lime.

If data in support o( minimum stability requirements (7.1) are to be extracted rrr>m Uie study, the selected
temperatures shoufd include 50 ®C and 70 “C.

K.3 Analysis of accelerated ageing data to estimate provisional shelf-llfe

At the date of publication of this International Standard, no singfe method ol analysis was sufriciontly validated or
widely used to justify its designation as a standard method. Several approaches to the analysis of non-linear
Arrhenius-type plots have been explored. Itis.anticipated that as manutacturers and regutaiory agencies accumulate
real-time data, a consensus method for the next revision of this International Standard will be developed.

Meanvkttile. the results of accelerated ageing data may be analysed by a number of methods or as stipulated by the
manufacturer's regulatory authority. One method is described in detail in K.S. Another method has been published as
the P&K method (27). Vet another method is to compare the rates of change of burst properties with those of a
condom of similar formulation for which the shelf life has already been determined by a real-time study.
Manufacturers aro not limited to those specific methods and are encouraged to irwestigate these and other methods.

K.4 Test of shelf-life estim ates

Once the shelf life of the condom has been estimated, itis necessary to confirm that condoms selected from three
lots witi be abic to comply with the requirements of 6.1 after comp(elk>n of the thermal challenge equivalent to the
proposed shelf life at 30 "C. For convenience the ageing temperatures can be selected as 70 "C and 50 "C and.
‘providing tho agoing periods at these temperatures equal or exceed 7 days at 70 and 90 days at 50 ~C. then this
tost can also be used to verify the requirements of 7.1.

a) Select a set of acc”erated ageing conditions equivalent to the estimated shelf life at tho proposed climatic
temperature. The ageing conditions should be chosen with a view to replicating the mode of failure at 30 "C that
is predicted by the stability study.

b) Take samples of condoms packaged in Individually sealed containers from three lots. The same throe lots should
be used as for the accelerated ageing study. Condition the sam ples according to annex H at the selected ageing
temperature for the selocted time. Tost the samples forcompliance with the air burst requirements defined in 6.1.



K.5 Guidance on analysing accelerated ageing studies using the Arrhenius equation

K.5.1 Background to applying tho IImo-tomporature Buporposltion molhod

For many pfod»ir.(s, slioK-liffi Gsiimaios can be predicted by exlrapolation from acccloraicd iigeing studies using
Arrhenius equation, Details of the procedure are given in ISO 11346.

Applying it"e Arrtionius equation to rnndoms is difficult because tho rates of change in piopeilies i;an be inconsistoni
and small, pariicularly at lower lemperaturos. The resuiling plots themselves are lypically non-linear at lower
tomporatvires.

An aiiernative lo constnjcting the Arrtienius plot is to shift lho plots of propcity atininsi limA ylong the lime axis to
consiruci a niastoi curvu as doscribacJ) by Barker (23], (24]. In this proooduro Uie Umo voluos nl oac”i teniperalurfl gro
ttansformed lo OQuiviilunt times ata common reference temperature hy mnliiplying them by the Anhr”nius shift factor,
-, wtit{Jj Is rtciivort Itom ihu Arrtioniu.s ixiualion:

(KV
where
is the nriivation en«?rgy;
is ih(’ gas constant (8,31 432 J/K);
r,. are' I've leToren'ce and ageing lernperalures rospeeliveiy, in kelvin.

Tho physical properties obtained at the various ageing temperatures are plotted against the respective iraiisformod
mnt>es on a cofvmon graph. I( ihe ageing properties transform according lo tho Arrhenius equation and the correct
vaiLG is used for the activation energy, ihon a single master curve is obtained. The properties of ihn r/%i\riom after any
period of agoing at tho lufeicnce temperature can be readily read off the resulting curve.

Studies (231, [24). [25]. (26) on natural rubber vulcanizaies prepared from dry rubber have deternnined tho activation
energy for lhe oxidaUon of natural rubber to be in the range 64 kJ/mol lo 117 kJ/mot. The acUvaivon energy used to
calculate Uie moan kineiic tomperatures for the different climatic zones is 83 kj/mol (Grimrr. (2Gj). Il isrecommended
that an activation energy of 83 kJ/mol be used. Using this value for the activation energy, which is at ihe lower end of
tho published range for rubber oxidation, has the advantage that shelMife es.timates extrapolated from elovated
temperatures will be consorvativo. For convenience lhe Arrhenius shift factors based on an activation energy of
03 kJ/mol and a reference tomperalure of 30 are listed in Table K. 1.

Table K.1 — Arrhenius shift factors

Ageing tsmperaturo ar
w'c 83 kj/mol, '/},,) -- 30 “C
30 1
40 2,865 1
50 ’ 7,690 8
60 19.456
70 46,626
80 106,34

The time-temperature suporpositlon procedure can be applied lo burst pressure and volume data indopendonlly. Il In
unlikely however that single superposed mailer cjrves will bo obtained In such circumstances. Exporionca with
some condoms has shown that time-temperaturo superposition plots of burst volumo x burst pressure result in a
high dogreft of superposition. It is recommended therefore that superposition plots are constructed fo' ™urst
pressure, burst volume and the product of pressure and volume (p mV?).



K.5.2 Procedure for constructing time-temp«ralure superposition plots

Use shift factor values, ar. from Table K.1 or calculate thorn from equation (K.1) for each agoing temperature usir>y
30 °C 8S the rererenoo tomporature and 83 kJ/mol as the activation energy.

a)

b)

c)

d)

For eac” set of ageing data, i.e. combiru)tion of time and temperature, calculute the tiBnsformod time by
muttiptying the time value by the shift factor, ot. appropriate for that ageing temperature.

Ptot tho mean air burst properUos (pressure, volume and P -V) against the approprinte transformerl limos. Each
pfopofty shouwW be ptotirtii un a separaio graph.

To facihlotc subsequent tnluir>retation nt the graphs, standard deviations can be included in the pfots.
Superposition plots showing the number of non-con(ortning condoms at e«rii time point can niRO bo Informative.

Estimate tne shelf-lifo period from tho graphs and knowiodge of Ihe vnriance or etnndord deviation of thu sample
populations. T)ie shulf-tife period is the time required at 30 for the burst pressure or burst volume to fall to the
limiting value where the condoms will still be in compliance with the air burst requirements of 6.1. The following
results are possitMe.

1) A sii®io master curve is obtained (masi probably for p' V) and Uie relevant values of the'appropriato
txjrsting properties can be simply read from the graphs at the end of the proposed shelf>life period.

2) No master curve ie obtained (the individual curves for each temperature do not superpose). In these
circumstances it may still bo possible lo make predictions about the values Of the burst properties at the
end of the proposed shetf*life period by investigating the trends in the curves. For example, the estimated
value of the burst properties for each individual ageing temperature at the end of the proposed shelf life can
be ptotted against that ageing temperature. Hthose plots give consistent trends, then the tJurst prcr-erties at
the proposed climatic temperature can be estimated by extrapolation. Where such methods are used to make
predictions, a full justification is required to support the conclusions that have been reached.

K.5.3 Teat of shelMife esUmates based upor™® Arrhenius shift factors

a)

P)

Select a set of arcelerated ageing conditions equivalent to the estimated shelf life at 30 ®C. This is most easily
ad\ieved by using the Arrhenius shift factors lo calculate the ageing times at tho proposed ageing temperatures.
The shift factors are bdsed oh an activation energy of 63 kj/mol. The ageing conditions should be chosen with a
view to replicating the mode of failure at 30 that is predicted by the stability study.

Take samples of condoms from three lots in accordance with annex B. Condition the samples according to
annex H at tho selected ageing temperature for the selected time. Test the samples for compliance with the air
burst requirements defined in 6.1.

The provisional shelf-life claim shall be up to that period, not to exceed five years, for which the condoms have
complied with the requirementsof 6.1.
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Testing for holos

L.1 General

This annex soecifies two alternative methods of equal validity for testing natural rubber latex condoms for holes, the
water leak tost and the oloctrica( tost.

L.2 Water leak test

L.2.1 Principle

Filling of the condom witfi a specified volume ol water and examining for visible water leakage through the wall of tho
suspended condom. In the absence of any leakage Uie condom is than rolled on coloured absorbent paper which is
subsequently examined for signs of leakage of water from the condom.

L.2.2 Apparatus

L.2.2.1 MoutUing equlpmont. suitable for mounting the condom at itsopen end. allowing it to b© freely suspended,
with 8 means of Hlling the condom with water while it is suspended. An example of a suitable mount is shown in
Figure L.1.

L.2.2.2 Coloured absorbent paper.

L.2,2.3 Rolling device (optional), incorporating a smooth transparent plato. Il can be placed at a fixed height of
/30 = 5) mm above and parallel to the absorbent paper, whore its horizontal movtsment V/ill roll the condom Il)at:k
and fofih.

Tho plate, ifused, shall turn tho condom through al least one complete revolution, when itis moved through its travel.
L.2-2.4 Clamping device (optional), suitable for holding closed the twisted open end of a condom, ano preventing
il from leaking, without causing damage to the part to be rolled on absort)ent paper. An example is a sprung paper
clip

L.2.3 Procedure

L.2.3.1 Move the condom Inside the package such that it is away from the area where the packagc is to be lorn.
Tear the package and remove the condom.

In MOcircumstances use scissors or other sharp instruments to open the package.

W ear suitable gloves or finger cots while handling the condom,

L,2.3.2 Unroll the condom ensuring thatilis not excessively stretched in any direction. Ifany hole or tear is noticed,
that condom shall be deemed non-compliont and further testing of that conJom shall t>e discontinued. (See rationale

in annox P))

L,2.3,3 Record condoms witli other visible defects, namely; Broken, missing or severely distorted rim and
permanoni croases with adhesion of tho film,



Dimftnslons In inlllimelrfls

Key
1 Weii-rounoed edge-
2 Rut>ber ring

-7 ;.. Figure L.1 — Suitable mount

L.2.3.4 Fii (ho opC'» end of the condom onto tho mount soihal tho condom is suspondod open end upwards. ,

L.2.3.5 Add (300 :r 10) o(water at a temperature between 10 ®C and 40 “C and make sure lhal the humidity
inthe ambient air does not condense on the outside of the condom. Inspect the condom for visible signs of leakage.
Deem as failed any condom exhit*ting visible signs of leakage from hdes located more than 25 mm (determined to
an accuracy of 1 mmj (ron® the open end and discontinue the lest. Holes found near the open end shall be marked,
and measured after the condom is emptied to determine whether they are more than 25 mm from the open end.

If. because of lack of distension of the condom, it is not possibie for 300 ml of water to be contained within the
condom, permit the remainder of the water to form a pressure head wiwn the filling system .

L.2.3.6 If there is no visible leakage through the condom after suspension, take hold of tna condom by the closed
end. and. if necessary, gently stretch the condom to displace the water from the open end. Seal the condom fgy
fwlisBng it at a point less than 25 mm from the open end. for approximately 1.5 revolutions, and remove it from the
mount. Hold the end closed with one hand, or with a suitable dampirig device (L.2.2.4).

L.2.3.7 Transfer the conoom onto a dry sheet of absort>ent paper, and roll the .closed end around at least one
revolution on the paper, keeping the hand applying the motion and pressure at a distance of 25 mm to 35 mm above
tho paper. Then lay the condom on tho absort®ent paper, with the axis of the cylinder thus formed parallel to tho

paper.



L.2.3,8 Roll the condom back and forth at least onco for a distance at least equal to the circumference of the
condom in ils waier-filled condition, using ono of the two methods below.

a) Manual rolling

During rolling, spread the f~Ar~ers of the hand so as to distribule the force on the condom as equally as possible.
Mamiam (he hand at a distance of 25 mm to 3S mm ehove the absortent paper. Move the hand with respect (o
the condom so tfiat the condom as a wliolo is subjected lo hand pressure and comos In contact with Uio

absortjont paper,
Mechanically assisted rolling

Placc ihe condom on the pnpof. and use the rolling device in L.2.2.3 to move tho condom through at least one
complete revoluijon.

The cor*doi'i mny bo rolled through more than one revolution in ordor to verify whether or not there is ieokage

prosoot. )! ts »nienoec (ha! 'he number of revolutions be small, and in r*o case greater lhan 10 over both pieces of
absortieni paper

NOTE Steps L2 37 and L? 3 fl mny be coixJucled in any order. For lubricated condoms. !'he rolling mny be done twice on two
f.ep.iraie s™eeis of aDsorDcnt pop”f, to eliminate confusion between marks made by the lubilcnnt »nd those made by the water

L.2,3.9 Inspect the oapor for iiny i%ign of leakage of water from tho condom, Ignore any marks made hy litu
lubiicant. Holes founa near the open end shall be marked, and H\oir (ocutfot® measuted after being emptied lo verify

that they are more ihan 25 mm from the open entl. Condoms wilh holes more than 25 mm from lho open end shall
i)ijdoerncd non-a“mpiiatit

L.3 Electrical lesl

L-3.1 Principle

TrMft condonis flro iniiially scroenert eleclrically lo detect holes. A condom which has no holes acis as an insulator
and allows no curroni lo flow in an oloctrical circuit, A condom wilh a holo will allow a current to pass.

Condoms which fail the electrical test are then tested by rolling on coloured absorbent paper to confirm the presence
Of absence of a hole

L,3.2 Apparatus

L,3.2.1 Electrical tesling equipment, for example as shown in Figures 1.2 and L,3,

Tho parameters are: voltage (10 i. 0.1) V; resistance (10 £ 0.5) kf); accuracy of the voltrinetef + 3mV.

L.3,2.2 Electrolyte solution, consisting of an aqgueous sodium chloride solution IpNaci ” (25 i: 5)°C, is

rocommonded but a solution of suitable electrolyte wilh equivalent conductivity may be used asan alternative [e.g.
f'u»}So4 ~ = 1.0) g/1].

L.3.3 Procedure

L.3.3.1 Move tho condom inside the package such that it is away from the “jrea where tho package is to bo lorn.
Tear the package and remove the condom.

In no circumstances use scissors or other sharp instruments to open the package.
W ear suitable gloves or finger cols while handling the condom,

1..3.3.2 Unroll the condom ensuring that it is not excessively stretched in any direction.
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Figure t.2 — Diagram of vquipmftnl for stectrical t««t

L.3.3.3 Examine (he condom visually under norrrial or corrected vision. Oeern as failed any condom which enhibils
0 visible hold or tear, end discontinue ;he test.

L.3.3.4 Record condoms with other visiWo defects, namely a broken, missing or severely distorted rim and
permanent creases with adhesion of the film.

L.3.3.5 Fit the open end of the condorri onto the mount (L.3.2.1) so that the condom is suspended open end
upwards.

L.3.3.6 Add (200 = 10) ml electrolyte (L.3.2.2) to the condom, inspect for visible electrolyte leakage. Deem as
failed any condom which exhibits visible leakage. Submerge the non-leaking condom in a container also containing
oloctrolyto such that all but at least 25 mm from the open end is submorgod. Apply a 10V stabilized continuous
voltage source in series with a 10 k52 high precision electrical resistance t>etween the electrode in the container and
the electrode inside the crinrlom.

Measure the voltage at the resistor after (10 + 2>s. Record the resjrft.

If a votlage equal to or greater than 50 mV is recorded, empty the condom and subfoct the condom to the water test
‘as described in L.2.3.4 to L.2.3.9. or lost the condom according to L.3.3,7.

L.3.3.7 Add sufriciont oiectrolyteAvator to make the volume within the condom (300 £ 10) mt. Seal tt»0 op<»n end of
the condom by twisting the condom for approximately 1.5revolutions and reniove the condom from the mount.
Remove the excess electrolyte by wiping the condom wilh a soft cloth or by genUe rolling on absortient paper.
Sut>}ect the condom to the water test as described in L.2.3.7 to L.2.3.9.



DimenstorSs In millim«trBs

Figure L.3 — Examples of means of attaching the condom to the support

L.4 Expression of results

The lost rcpors shall includo elcmcnls from annex N and the following pariculars;

the number of condoms exhibiting a visible hole or tear before mounting on the apparatus; the number of

a)
condoms oxhibitmg o voltage oqual to or greater than 50 mV (in the case of the etoctrical test);

b) the tiumbor of condoms with leaks observable on the apparatus, which when measured are located niijjc thfin
25 mm from the open end (in the fuaso of the visual test):

c) the number of condoms which showed signs of leakage on rolling, which when measured are located more than
25 mm from the open end;
d) the number of condoms with visiWe defects other than hoJes or tears, and the nature of lhe defects,



Tests for package integrity

M.1 General!

Packagc integrity rcfors to the posslt)<lity of breaches in sealed individual condom containers Oiat may result in the
ifMkagn nfiithrirani Such hrnachnii will also cause the package to be pormonblo to oxygon. However, the test given
in this annex cannot dotoct leakage due to microporosity or gas permeability of the materials used to construct the
iriOivjOual f.ontamors. Consequently. tNs test can bo used only to detect leaks large enough to allow le<Jkago of

lubricant.

Several tests are under rtevetopment. Pending conclusive validation that new tesls provWe greater fonsitivliy or
consistency, package iotogrity shall be measured according to the following protocol using a vacutmt level
rorrosponding lo (20 £ ») kPa absolute prcs!>urn.

Some teaks may noi t>0 deiectod by ihis procedure. Po.sitive pro&suro Inaide tlie condom container after fu>vacuum

is drawn may force the lubricant, if present, to plug smrll leaKs. The size of |ho leak that can bo (lotcclo<j is
cependen: upon tho lubricant and the ruture of the packagittQ material.

M.2 Test method

M.2.1 Apparatus

M.2.1.1 Vacuum chamber, capable of withstanding approximately one atmosphere pressure differential. Hited wtih
a vacuum pump, a vacuum gauge and ihe possibility to inspect the inlerior during ihe lest. (See rationale in annex P.)

M.2.2 Reagent

M.2.2.1 Immersion fluid (water), treated with a wetting agent (such as dishwashing liquid).

M.2.3 Sampling

Use spcctal inspection level S<3.

M.2.4 Test Specimen

Condoms in their individual containers.

M.2.5 Conditioning

The tesi specimens and t<;sl fluid shall be at equilibrium with normal room tompersiure.

M.2.6 Procedure

Submerge the individual condom containers in water contained in a vessel within the vacuum chamber. The
uppermost surlace of the containers sbaH be covered by not less than 25 mm of wetor. If a dye is added to the water,
leakage of water into the container will be easier to detect.



TWO cx moiG coniflinofs may ho lostod ot mo same lime, provklod thflt Uioy aro pincocl In such a rrannor that nil parts
of Qvory coiltainof undo* tost can b« obSQfved for lonkoge during tho tosl. 3§

Evacuate thn c~tamhnr to an nb&oluto ot (20 :i:  kPa. 4s lho vacuum inuiuusos. obsorve lhd condom
contai<%or« lor loaKay®© tn inc lornrt of a st«ady progression of bubUes. 180lala<l bubblos caused by ontrfip=c] air are
no( considorod as loaks. Floxiwo porifaging wilh liltio or no hoadspaco cannot b®© roliably ovaiualod with (his tost
method.

Hold the vacuum for 1min. Release the vacuum, remove the lid, and examine the condom containers for the
presence of water inside.

M.2.7 Interpretation of results

If there aro bubbles indicating loaks in a condom container as the vacuum Increases, or when held hl specified
vacuum, ihon the spcctmon foils tho tosis

If I/1G test fluid is visible inside a container, the container fails the test.

If Ihere are no bubbles obsen.'ed indicating leaks, and if no test fluid is visible insir*e a conlainer, the container passes
:I'o lost.

f1.2.0 Tf>st report

Ti-0 test report shad ioctude tt'e elecnents of annex N and the following pBrticulms;
at thn numbwrs of coptftineis wilh detected 1"aks from air-bubbtes,

t' ‘tiG nunibcfi of conliiinora detected leaks of fluid inside Vhe container.



Test report

The test report shall contain at least the followir>g Inforrnatiori;

a) name and address the test laboratory;

b) name and address of (he dient;

c) idenitficalion of tMe test report;

d) identification of the sample (sample sizo. lot numbor and lot size);

e) origin of the sample, date of the sample’s arrival to the laboratory and idenlily of the responsible party who has
taken the sample;

0 a reference to this Inlurnalionat Standard and the relevant annexes;

g) description of all deviations from this International Standard;

h) results according to rulevant annexes;

i) measurement error, if available;

}) dale of the t«st report and the si®jiature and title of the person(s) responsible for tho report.

Normally it is reuitnmondod that condoms used in testing be destroyed alter testing. Somelimos condoms nood to

be kept to dcrnor”stratc particular problems. Thus itis important that ih© condoms bo marked or stored in such a way
that unintentional use is provenled.



Calibration of air Inflation equipment for determination of burst volume
and pressure

0.1 System check algorithm

Dun in ihn fHvorsity of equipmoni usod by different laboratories, il is nol pidciiudl lu d«rine all calibration ana
venficialion prococlures.

The steps described in 0.2 to 0.10 and listed in Figure 0.1, if performed in order, are an example of suitable system
checks for verification, audit fend calibration whicii apply to many systems. The algorithm may need to be adapted to
suil individual equipment configurations. Some systems may benefit from the installation of..additional equipment,
sucin as tees. tsolHling vnlvcs or manual conlrol switches, to facilitflle system checking.

In-house caiibrntions shouirl ho done at appropriate intervals, or whenever there is a reason to doubt the reading on
an instrument

0.2 Clamp slip force check

This test ensures that lhc condom length does not vary signiric«ntly during inflation and consists of marking a
condom as close as possible lo the top of the collar, inflating the condom until it Is near lo burst, bursting it with a pin
near the reservoir, and observing whether the mark has moved.

0.3 Inflation length check

Thts IS a niGiisurement, cither on the test head or on the length-measuring mandrel, that verifies that 150 rr.n of
condom is Cifiing inflated, i.e. that the length limiter is properly set, that the condom is not stretched by iho clarr:ping
equipment, and lhal it is not being blown out of position before the clamp grips it.

0.4 Cuff leak check

Ttiis is a check that inflated cuffs do nol leak air, especially into tlie condom. If the cuff ana the air supply can be
actuated separately, it is possible lo check lho cuff by turning on the air supply, isolating the cuff, and then observing
it to see that it is still inflated after, say, 5 min.

0.5 Airsupply leak check

This step chocks that there are no leaks in the air supply system or the pressure-sensing system that would cause
an error in the measured volume.

0.6 Pressure gauge calibration

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



NOTE Some items, such as elimination of teaks, are a prerequisite to others, such as calityation of volume and pre&si>iA
reacilngs. but oth«rs, such as timer tf>»cking. Inflation length and vertflcation of automatic recor<ing. can be done Independertiiy

of most other checks.
Figure 0.1 — List of periodic checks

0.7 Air flowrate adjustment and calibration

ir the system relies on timing the inflation and multiplying by the flowrate, the flowrate needs to be known eccurately;
if. however, total volume is measured, itneeds only to be within the stipulated range, itis advisable to set tl:e ftowrate
around the centre of the allowable range, to allow for fluctualk>hs dua to amt>lent conditions.

Flowrate calitxation is conN«nienlly carried out using a sullat3le variabl®area flowmeter (rotameter) calibrated
against a certified Instrument. Rotameters are simple in construction, having few moving parts, and much of the

critical equipment inskje the meter is directiy visit>le to the user. Volume meters can also tse used.



Tho calibrating meier should be flitaciod dirocOy to ihe condom tost head, whore lhe condoms aro nortnally
mounied. SuitaWa slanda nod connecting hoses (with minimal proaaure drop) rnny to f*ooossary. Ifihnro is no
pcrmnncni in-line meter, it is important to verify that the connection of the meter does not alter the fiowratn
Significantly.

CtiHngos in ambient conditions may affocl the flowrale slighyy. ind on syslortis Ih«t roiy on «lapso o( timo to tjursi,
nov.'r:iitc should be chccked and recalculated hvice daily, and whoi*ovot theio aio iKujui woathor clumgos.

0.8 Jn-Hne volume or flowrate meter calibration

For systems equipped with an in-line volume meter (for example, a diaphragm meter or a turbine meter), the meters
UiA;uiHcy can be checked against the rotameter (or other reference meter) cited abovn. Tho t«si volume ar.
iho quantity of air deliveretJ to ihe condom, and either it must thus be measured at the test head, or a correction must
bo made (using Uic ideal gas law) for any expansion between the volume meter and the lest head. The pressure drop
between the volume meler and the test head should be ascertained by a pressure gauge at tho volume meter,

in-line roiameters- like calibrating rotameters, are governed by the rotameter equation. A correction must be made for

the pressure and tetnperature under which the rotameter is operating, and for the expansion between the in-line
meter and (he test head-

0.9 Timer check

StODwatches or electric timers should be checked against nationally ceriifted timers (for example, telephone clocks
or bfoac'casi luj*e signals).

0.10 Verification of autom atic recording

On sysion's ".vtierc results (of pressures, volumes or times) are recorded automatically using computors or olhor
eouipmeni. i; is r;ecussary to check that the quantities recorded are actuaHy those current at tho time of bur;>(. Th»s
r-.ust bo ccne Inr each tost head in iho system. Tho burst volume (or time, as«'ippropriate tothesystem) nnd  tho
burst pressure should be observed for five condoms on each head. The resultsshouldbocompnrodwiththo
Aluiomaiically reccrced v/iKies.

0,11 Important equations

If a gas experiences a drop in pressure as it flows, it will expand. The flowraie and the pressure are related by the
I0eaigasiaw

pt mgx - 1Ji m (0,1)
where

p, and ii\ are the pressure and flowrate at point 1in the system;

P2 and'i2 are the pressure and volume at point 2.

The reading on a rotameter depends on the pressure and temperature of the gas flowing through it. U a rolameter is
calibrated at pressure po “hd temperature % but the actual conditions where the measurement is being made are
and 7', then the true flowrate, Q. is related to the flowrale indicated, q. liy the following equation.

= 0.2
Q \ pme/o 0.2)

NOTE All pfftssures in the obovo equation are absoluto pressures
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Annex P
(informative)

Rationale

P.1 General

with the exception of the tests lor stability and shetf life defiorlbed in clause 7. this International Standard does not
require that a manufecturer pdrform any of the tests. Rather, the Quality System must assure that the products meat
the rfiqulrements sot in this Internalional Standard when tested by a third party, using the specified test methods. In
practice, most manufacturers test samples of tficir nnished products by the methods in this InternaUonal Standard or
use other validated methods in order to ensure thatthe products meet the requirements given. The test mc*od.>s can
also be useftil when manufacturers create their quality management systems.

Tftst mettiods intended for third party verification of the quality of isolated lots are included in this International
Standard.

This Internationai Standard )ntnsdu<” a requiremant for manufacturei® to estimate the shelf iffe of any new or
modiHed product and to Initiate rea(~timQ ageing studies before placing the producton market. Provision is made
through accelerated stability studies to allow manufacturers to introduce new products in a timely manner while
ensuring that there is ongoing surveillance through the real-time stability studies to confirm shelf-life claims.
Technical details on stability and shelf-life requirements are described in clause 7.

Certain elements of this International Standard (introduction and clause 11) Indicate requirements yetdo notspedfy
measurement parameters, limits or test metfic®. These requirements shall be addressed by the menufacturor'e

quality system.

P.2 5.3.2 and 6.1

Measurements of width are made at two different locations on the condom. In 5.3.2 the width is measured to define
size. This is important for the safety of the consumer, to avoid the condom slipping off the penis in use. For this
reason the width is measured within 35 mm of the open end. in 6.1. the widtfi is measured at the midpoint of the
condom for use In determining the minlnuim bursting volume. The measurement-Is done at the midpoint to ensure
that ttie most appnspriate requirement for bursting volume is chosen. If the condom Is parallel-sided, the value for
width determined according to 5.3.2 may be used in 6.1.

The marking of 75 mm from the dosed end, as required in 6.1, may be done at the time that the condom is placed on
tfie mandrels

P.3 6.3 Requirements for products proclaiming *extra strength”

in many countries some types of condom are described as 'extra strong", "extra strength’, 'hyper-safe’, etc. 'Extra-
strong' condoms are sometimes recommended for anal sex. Toavoid this claim being made for regular condoms, ttiis
International Standard imposes an additionaS requirement on condoms daiming to be "extiB strong".

The force at break, as measured by a tensile test, shall exceed 100 N, compared to ca. 70 N, which is a typk”l value
for regular condoms. 100 N is an empirical value based on tests conducted on ‘extra strong" condoms available in
the ma)or markets. 'Rie value 2.0 kPa was also chosen in ttie same way to discriminate from "regular" condoms in
conjunction with the tensile test.

The extra strength requirement In this International Standard typically Indicates th” the condom is thicker.
Insuffident comparative clinical studies have been conducted to determine whether or not thid*er condoms break
less in use. ‘Extra strong* condoms may be perceived as t>eing less sensitive and therefore less acceptaUe to some
usere. N”ertheless, other users prefer this type of product. Therefore, additional requirements have been added for



this type of product, including requirements for clinical evaluation of the performance or adrtitiona! labeliinj
informaUon.

P.4 Clause 7

Tests for shelf life and stability are new requirements introduced in this edition. These tests should not be confused
with the European Type examination, performed by a third party, which is a pre-market regulatory procedure. The
tests In clause 7 shall be regarded as part of the manufacturer's pre-marketing approval system for new products.
The real-time study is intended to validate any resutts obtained from accelerated ageing studies. The requirements in
clause 7 are intended to avoid unnecessary testing and help the manufacturer to prepare one set of documentation
for all markets.

Stability studies and shelf-life estimates shall be conducted at or referenced to 30 °C since studies have shown that
this Is the mean kinetk: temperature of tropical dimates and is therefore suitaMe for condoms intended to be
distributed to any part of the world. ISO/TC 157 believes that since manufacturers may not be able to control the
ultimate destination of their products, the most stringent requirements. l.e. tropical conditk”ns, shall apply

P.5 Clause 11

a) 11.1

The requirements relating to Ink and the protection afforded to the condom by the containers and packages
during transport, storage and opening shall be evaluated by the manufocturer on the basis of practk™al
experience and consumer complaints and shall form a part of the manufacturers and/or distributors quality
system. No specific test methods for packages, other than for package integrity in clause 10. are deemed
necessary. For new designs of packages the manufacturer shall, on request, supply the regulatory authorities
with a justification that the packages are adequate to ensure that the condoms meet the requirements in this
standard after normal handling, transport and storage. It is assumed that the risk of damage to the condom
during opening of the packages will be assessed during normal testing and will be reflected in the test results.

If condoms are supplied directly to consumers in indivkJual containers then the indivkJual container shall be
regarded as a consumer package and shall meet all the labelling requirements.

b) 11.2.2a), 11.2.3d)

Depending on the regulatory system in the country where the condoms are marketed, action taken by a
distributor such as marking (brand names), packaging or lat>etling may qualify him to be regarded as a
manufacturer.

c) 11.2.2¢)

The format of the expiry date, month/year or year/montft) does not matter as long as the requirements in the
subclause are met. The intenthsn of this subdause is to avoid any confusion because of difTwent practices.

d) 11.2.3.1d)
See 11.2.2.
e) 11.2.44d)

The year of puUicatk”n of the International Standard is not hiportantifspace is limited. The reason forstating the
International Standard on the package is to indicate to the consumer that the condom meets high safety

requirements in those markets where no nagulations exist.
P.6 C.4 Precision and bias

Table P.1 is based on an intertaboratory study on the accuracy of lubricant recovery from condoms two
lubricants — silicone and polyethyleneglycol (PEQ/N9) — tested by nine laboratories.

NOTC The number of materials does not meet the minimum requirements for determining preciskjn prescribed in ASTM Practice



In t>otfi cases 400 mg of lubricant was applied to the condoma. The difference (recovered minus applied) was
analysed. The results of this study will not necessarity apply to ottior lubricant doses.

Table P.1 — Lubricant recovery

* Av«r«o« diffartnc* '
Standard deviation Rtpaatabliity R'»prt)duclbllity
Lubricanttyp* (Lubricanl rticovemd - Lutxlcanl applied)
mg «r n r R
StarKSard slUoor« as 23 40 64 113
PEGflg 83 20 37 55 104

Tho average difference observed between lubricant applied and lutxicant recovered is given in the 'Average
difference' column of the table above. The figure is the bias of the method, that is, the method recovers 63 mg to
85 mg more 'lubricanf than was applied.

Kr (Sthe within-taboratuiy standard deviation of the averagelubricant recovered;

s is the between-laboratory standard deviation of the average lubricant recovftrnfi;
ris the withIn-laboratory repeatability limit = 2.8 ,ir'.

R is the between-laboratory reproducibllily limit = 2.8 sn-

Sincc single tost results were obtained, R represents the variability obtained between different laboratories on lest
specimens taken at random from a single quantity of homogeneous material.

The absolute difference between two single test results is expected to lie belowR witha probability of 95 %.

P.7 D.3.2 — Removal of lubricants

An example of a procedure to remove lubricants is given below.

a) Remove any lubricant or powder by washing with a suitable solvent such as propan-2-ol. Rinse the condom in a
slurry of talc (fine grade) in a suitat>lc solvent such as propan-2-ol (50 g/l), Ory tho suspended spocimon m a
suitably ventilated space lor at least 15 min.

b) The closed end of the condojn is removed to provide a suitably sized opening which allows free flow of air to dry
the inside of tho condom.

¢) Remove any excess talc by wiping.
d) Allow the condom to dry thoroughly for at least 16 h at (23 + 2) ®C. and (50 + 5)% relative humidity

P8 E.3.2

See P.7 for a procedure to remove lubricants.

P.9 Annex I

a) 11

Annex 1is partly used (n this International Standard for the verification of extra strength. The test method for
elor>gation is informative maintained in this International Standard as there is a need to have standardized
methods for purposes other than the requirements of tt>Is imernational Standard,

b) 1.3.4
See 0.3.2 for a procedure to remove lubricants.



P.10 Annex L

a) L.2
Basod on ASTM D 3078-94 (19],

b) L.2.3.2

A vis.h.e no.o or a tear near me open ond may cause the condom to Slip 0. broaK. Visible ho.os or .onrs arc
judged over the full length of the condom including the 25 mm from the open e.id.

c) L235

Depending on the reiative humidity, the difference In terT"pemture between the room and the water in tho condom
condonsation may occur on the condom surface.
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