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I. INTRODUCTION AND BACKGROUND
 

Purpose of the Assignment
 

The results of 1981 PIACT/Bangladesh* air-burst and water-leak tests
 
on condoms sampled from stocks in Bangladesh indicated a recommended high

level of "rejected" lots and "alert" lots (see Appendix D).
 

The Office of Population of the United States Agency for International 
Development (USAID) requested that the condition of condoms which the Agency

provides to Fingladesh and which are stored in-country be evaluated in 
ac­
cordance with the tensile-strength and water tests described in Interim

Federal Specification, Condoms, Rubber Contraceptives, ZZ-C-001597A (GSA-FSS)
(see Appendix A).
 

AID al') desired that the results of the tests performed by PIACT/Ban­
gladesh be analyzed and compared with the results of tests performed in the 
United States to accepted U.S. standards.
 

In addition, because storage conditions and the method(s) of distribu­
tion may critically affect condoms, a current assessment of clearing, 
ware­
housing, and distributing condoms in the Bangladesh program was included in
 
the assignment.
 

This report contains observations on condom storage and distribution in
 
Bangladesh; the results of tests performed by PIACT/Bangladesh and at Akwell
 
Industries, in the United States; and the methods of testing, storing, dis­
tributing, monitoring, and packaging condoms in the United States.
 

Recommendations are proposed for the sampling and testing of condoms 
supplied by the Population Program of the Ministry of Health (MOH) in Ban­
gladesh.
 

Background
 

In accordance with certain bilateral arrangements to support population
 
programs, the Office of Population of the Agency for International Develop­
ment 
(AID) provides assistance, in the form of contraceptive commodities,
 
including condoms and oral contraceptives (OCs), to developing countries.
 
Generally, the contraceptives are produced in the United States in accordance 
with established regulatory U.S. standards for such products. Contraceptive 

* PIACT = Program for the Introduction and Adaptation of Contraceptive 
Technoiogy.
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commodities for Bangladesh usually are shipped by sea, except in unusual
circumstances, at which time shortages are 
filled by emergency air ship­ments. Contraceptives are distributed to 
users in-country through three
primary channels, each of which is described below.
 

1. A network of family planning workers and assistants and family

welfare assistants (FWAs) who work for the Division of Population

Control 
and 	Family Planning, Ministry of Health and Population

Control, 
receive condoms and pills from family planning offices

in the thanas, the lowest administrative level. The contracep­
tives are provided free to users.
 

2. 	Family planning clinics affiliated with Ministry-operated hospitals

provide free contraceptives to users.
 

3. 	Small local vendors sell 
condoms and pills directly to consumers
at subsidized prices. These contraceptives are distributed through

existing commercial channels. 
 They have their own well-advertised
 
brand names: Raja for condoms and Maya for pills.
 

The condoms distributed by the Ministry's program through thana family
planning offices are 
supplied in bulk to the Ministry's program by AID.
The 	clinics are 
supplied by district family planning offices. 
The 	district
is the next highest administrative level. 
 There are 20 districts in Bangla­desh and approximately 400 thanas. 
 The 	district warehouses are supplied
from the central warehouse in Dacca (TEHO) and regional 
warehouses in Chit­tagong and Khulna (see map of Bangladesh, page i). The Chittagong regional
warehouse also is the 	clearing and receiving agent for contraceptives ship­ped by AID to the Population Control and Family Planning Division of th2
 
MOH.
 

The Social Marketing Program (SMP) distributes contraceptives to re­tail vendors who sell them at subsidized prices. The contraceptives are
shipped directly to the SMP by AID; cleared at the port by an agent of the
SMP; repackaged at the SMP's central warehouse in strips of three packaged
condoms in a small 
cardboard container; and thEn sent to 
commercial distri­butors and wholesalers who fill 
orders from vendors and retailers.
 

Condoms made from latex are 
subject to deterioration, because of aging
over time and environmental 
factors, such as exposure to ultraviolet light,
elevated temperature, ozone, changes in humidity, and mechanical 
pressure
and stress. Manufacturers, working within the constraints of the costs and
benefits of packaging materials, select materials designed to 
reduce the
effect of such factors on the durability of the condoms prior to 
use.
 

Condoms in temperate zones often are usable, even though they may have
been stored as many as five years after manufacture. 
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Deterioration may be exacerbated when the condoms are stored under trop­ical conditions. It is possible for condoms which have become dpfective over

time to reach a user, if steps are 
not 	taken to ascertain periodically the

products' suitability when the condoms have been stored for more than a year

under tropical conditions.
 

The Program for the Introduction and Adaptation of Contraceptive Tech­
nology (PIACT), based in Seattle, has developed equipment and testing tech­
niques to assist population program administrators in determining whether
 
or not condoms are suitable and whether they should or should not be distri­
buted (see Appendix C).
 

PIACT/Bangladesh was established in Bangladesh to assist the Division

of Population Control and Family Planning in sampling and 	 testing condoms
stored in-country to evaluate whether or not they are acceptable for use.
A summary of the steps in the 1981 evaluation is given below. 

1. In early 1981, PIACT/Bangladesh sampled concoms at the request of
 
the Banglilesh Ministry of Health and Population Control. The
 
condoms 
were sampled from stores at TEMO, family planning district
 
warehouses at Bogra and Rajshahi, and several 
thana family planning

offices, and in the Social Marketing Program. Samples were selected
 
in accordance with tie standards of the American Society for Testing

and Materials (ASTM) (see Appendix B).
 

2. 	The sampled condoms were subjected to air-burst and water tests in

the spring and fall of 1981. In accordance with PIACT protocols,

air-burst tests were conducted by PIACT/Bangladesh on lots of 100
 
condoms that had been sampled to reach confidence levels considered
 
suitable by PIACT. 
 Water tests were conducted on a sufficient num­
ber of pieces to establish whether a lot could pass the 0.4 percent

Acceptable Quality Level (AQL) established by the American Society

for Testing and Materials (see Appendix B).
 

3. 	PIACT described the results of the air-burst tests, using a condom
 
deterioration index (CDI). 
 The 	CDI provided the indication to

"accept" (CDI<2.8), "alert" (CDI 2.8 to 3.4), 
or "reject" (CDI>3.4)

the condoms (see Appendix B). The number of condoms that burst
 
with less than 11 ml of air (.388 cu ft) also was an indication to

"accept," "alert," or "reject" the product. 
 (A total of 100 pieces
 
was tested.)
 

4. 	Lots of condoms subjected to the water tests were either accepted,

if an AQL of 0.4 percent was reachee, or rejected, if the lots did
 
not 	 pass the acceptable AQL. 

5. 	In its preliminary report (see Appendix D), the 	Ministry described
the condom lots that were sampled and tested by PIACT/Bangladesh.

Using the three criteria of the CDI, the results of the air tests

(the number bursting with less than 11 
ml of air), and the results
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of the water tests, the Ministry indicated that virtually all 
the
lots had been "rejected" or were "on alert." Only three of 22 lots
 
were "accepted" (see Appendix D).
 

6. The test results released by PIACT/Bangladesh were corroborated by
PIACT/Man Ia, which used the same 
PIACT protocols for air-burst and
 
water tefts.
 

The AID Office of Population now provides to population programs condoms
obtained from two U.S. suppliers, Akwell Industries and Circle Rubber;
ever, the condoms tested by PIACT/Bangladesh in 1981 
how­

were manufactured by

Akwell Industries.
 

;ulti-colored 49mm Akwell 
Tahiti condoms, similar to condoms shipped
to Bangladesh, were delivered to Thailand, Indonesia, and the Philippines.
Akwell 
condoms shipped to and stored in these countries were sampled and
tested in-country by PIACT-affiliated organizations using PIACT protocols,
and were determined to be acceptable for 
use.
 

AID purchases condoms for bilateral assistance programs in accordance
with the regulations contained in Interim Federal Specification, Condoms,
Rubber Contraceptives ZZ-C-OOI597A (GAFSdated September 19, 1-977
 
isee Appendix A). This specification includes sampling plans for a water­leakage test conducted in accordance with specifications MIL-STD-OS, and
for tests of tensile strength and elongation (described in ASTM D3492).
Required tests of tensile strength are also listed among the standards of
many other countries, including Great Britain and Japan.
 

Air-burst tests, 
as used by PIACT, are not usually performed on condoms
that are to be distributed commercially in the United States; 
nor are air­burst tests applied to condoms supplied to programs sponsored by various
government agencies 
or the U.S. military. Countries such as 
Sweden, Denmark,
and Canada require that condoms thet are to 
be imported pass air-burst t.ists,
but, rather than 
use the levels established in the ASTM tests of tensile
strength (D3492), they specify acceptance levels that differ from those in
the PIACT protocol.
 



II. CONDUCT OF THE ASSIGNMENT
 

After reviewing the results of the PIACT/Bangladesh tests (see Appen­
dix D), the consultant made an initial 
visit to one of AID's principal

suppliers of condoms, Akwell Irdustries (now the Ansell Corporation), in

Dothon, Alabama. The purpose of the trip was to review the comparative
merits of tests of tensile strength and elongation of latex condoms, as
 
called for in ASTM D3492, and air-Lurst tests, as used by PIACT/Bangladesh.

A similar review with representatives of PIACT/Bangladesh and PIACT/Seattle
 
was subsequently conducted in Dacca.
 

In Dacca, during a visit to PIACT's laboratories, the consultant ar­ranged for the shipment to the United States of 100 condoms from each of
 
seven lots sampled by PIACT/Bangladesh in 1981. The condoms were to be
 
subjected to tests of tensile strength and elongation and to air-burst
 
tests (see Appendix F). Subsequently, water tests also were conducted in
 
the United States on these samples. To permit comparative analysis with

the tests to be performed in the U.S., PIACT made available the details on 
the results of the tests conducted by PIACT/Bangladesh.
 

In April 1982, with the cooperation of the Office of Population,
AID/Bangladesh, the consultant visited the TEMO central warehouse, the
Chittagong regional warehouse, and thana and district stores in Chittagong,
Tangail, Mymensingh, and Dacca. New samples were taken for comparative

testing (zee Appendix F). Two hundred pieces were taken from each of 19
 
lots, from which samples of 100 pieces from eight lots were shipped to the
 
United States for tests of tensile strength, and air-burst and water tests
 
(see Appendix G). 
 The remaining 100 pieces were sent to PIACT/Rangladesh

for in-country testing, using the PIACT protocol. Thirteen sites were
 
visited to sample condom stocks and to ascertain conditions of storage

and the movement of the product through the distri!ution system.
 

A visit also was made to the Social Marketing Program to ascertain
 
":,oether any defects in the condom products had been reported and to 
ex­
amine the clearing and distribution system used by the SMP.
 

The consultant met with the director-general of the Division of Popu­
lation Control and Family Planning, Ministry of Health and Population Con­
trol, to review the purposes of the study. Some initial observations werereviewed with the director-general. Briefings were held with staff of the 
Office of Population, AID/Dacca and AID/Washington (AID/W), subsequent to 
the field visit. 
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III. OBSERVATIONS AND FINDINGS
 



III. OBSERVATIONS AND FINDINGS
 

Distribution and Storage 

A summary of the consultant's principal findings on distribution and
 
storage follows. 

A. 	Shipping
 

1. 	Shipping time from the factory in the United States to Bangla­
desh ranges from three months to four months.
 

2. 	Little time is lost in the intervals between manufacture and

packaging and packaging and shipping from the factory, be­
cause the manufacturers produce only enough condoms to fill
 
orders and do not maintain factory inventories (as Akwell
 
Industries used to do several years ago). 

3. The 	lot number on a carton of 100 condoms indicates that a
 
batch has been tested and packed together, but not dipped

together. Dipping for different colors occurs at different
times, perhaps on different dipping lines, and may be affect­
ed by formulation, dip 	and cure time, and atmospheric condi­
tions.
 

4. 
It is unlikely that the failures of condoms which PIACT/Ban­
gladesh has reported can be attributed to shipping. The time
 
to reach Bangladesh by sea 
is only a few weeks longer than the
 
time to reach Indonesia and Thailand. 
 In neither Indonesia
 
nor Thailand, where similar Tahiti 49mm-wide condoms of simi­
lar age were tested using the PIACT proctocol, were any prob­
lems revealed.
 

B. 	Clearance
 

1. 	Condoms shipments are cleared by Ministry staff through the
 
port of Chittagong. 
 To date, the time for clearance has
 
ranged from 14 days to six months.
 

2. At the Chittagong regional warehouse, which the consultant
 
visited in April 1982, it was learned that 30 million condoms

in 5,000 cases (six consignments) had taken at least five months
 
to clear. In contrast, a recent shipment of Circle Rubber con­
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doms was cleared in 14 days. 
 During the consultant's visit,

2.5 	million pieces were released, with 27.5 million pieces
remaining in storage. 
 The 	delay seemed to be due to the dis­position of demurrage and storage charges between the Minis­try 	and the Port Authority. 
The 	delay caused a draw-down of

stocks throughout the system. Continued delay would have
 
limited the supply available to users.
 

3. Sheds were built at the port only two years ago. Before stor­age areas were provided, the goods waiting to be cleared were

left outside, subjected to sunlight and rain, as well 
as heat
and 	humidity. Even now, crates are 	 sometimes left outdoors 
until they can be placed in sheds.
 

4. 	The Social Marketing Program uses a private clearing agent

who routinely clears the program's incoming condoms in 14 days.
 

5. 	Normally, it should take 14 days to clear customs; the time
 
should not exceed 21 days.
 

C. 	Warehousing
 

Regional
 

1. 	Administrators 
in Chittagong Region have responsibility for

clearing customs and then shipping commodities to the TEMO
central warehouse and the Khulna regional warehouse. The
Chittagong regional warehouse, where goods are 
initially re­ceived from the port, 
is quite spacious. When this facility

was 	 visited, dunrge (crates supported off the floor 'o pro­vide ventilation) was 
being used. The quantity in the ware­
house was insignificant because of delays in clearing the
 
port.
 

For 	some time, Chittagong did not use consistently the first

in-first out 
(FIFO) method to receive and disburse goods.
Products were moved in and out, while condoms with earlier
 
manufacturing dates remained for months. 
 Now 	that the Chitta­gong warehouse is rather empty, the 	staff claim to be adhering
to the FIFO method.
 

If too many condoms are received at once, and the warehouse is
 
not 	well-organized, the overflow may confound attempts to ad­here to the FIFO method. Furthermore, if capacity at the re­gional warehouse is exceeded, the overflow is sent to 
the 	dis­
trict warehouse in Chittagong, a small facility. 
 If capacity
at the district warehouse is exceeded, the district warehouse

has difficulty maintaining the FIFO method, and thus pushes

the goods to the thanas.
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2. 	The TEMO central warehouse, a modern and spacious facility, 
was not completed until late 1978. Before that time, storage 
was poor. Stocks, which were low in April 1982, were provided
with dunnage and ventilation and are now arranged to accommo­
date the FIFO method. However, recent shipments from TEMO to 
several districts (Tangail and Mymensingh) were of older stocks 
and did not reflect adherence to FIFO procedures. 

3. 	 The Khulna regional warehouse was to have been visited, but
 
the trip had to be canceled because an AID car could not be
 
made available on short notice.
 

4. 	The Ministry plans to build a regional warehouse in Bogra. 

District
 

1. 	The capacity cf storage facilities, storage conditions, and
 
adherence to the FIFO method vary. Some facilities are very
 
good; some are very limited.
 

2. 	If a district is supplied with more commodities than it can
 
store, the condoms are moved directly to the thanas, where
 
stock areas are limited. District records do not indicate
 
stocks by date of manufacture.
 

3. 	One district still has 1978 stock. The storekeeper took the
 
initiative not to distribute the stock.
 

Thanas
 

1. 	Often the stock area is in the office of the family planning 
officer, or in a small room. In some rare instances, a sep­
arate, spacious area is available for storage. Compliance 
with FIFO is erratic. A storekeeper usually is assigned the
 
role of keeping records of stocks received arid disbursed to
 
each family planning assistant (FPA), family welfare assis­
tant (FWA), and the family welfare (health) visitor (FWV).
 

If it is supplied beyond capacity, the thana family planning

office passes the condoms to field workers, without regard
for these workers' requirements. Thana records do not iden­
tify stocks by date of manufacture.
 

2. 	 Field workers are expected to distribute 200 condoms each 
month. (There are 100 pieces in each carton.) In a few
 
industrial areas, workers may distribute 300-400 condoms
 
each month. Field workers store the condoms and pills in
 
their homes before they distribute them.
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Some thana records reveal that field workers have received
 
a ;nipping case of 60 cartons (6,000 condoms)--a sufficient 
supply for 30 months at 200 condoms per month. In one in­
stance, it was explained that a field worker received a.,...case

because the FPA was responsible for supplying depot holders.

Although direct distribution to users by field workers is mon­
itored, depot holders--village chiefs, for example--receive
condoms to sell, but they are not held accountable, nor are 
they monitored. 

The thanas which the consultant visited have 25-40 family

planning field workers and approximately 5-10 family welfare
 
visitors, who also disburse condoms and pills.
 

D. 	Transportation
 

1. 	Condoms are shipped directly by rail to the TEMO central ware­
house. If space in 
a railroad car is not available, the con­
doms are moved to the Chittagong regional warehouse, where

they are stored until railway space becomes available. 

2. 	Trucks provided by the United Nations Fund for Population 
Activities (UNFPA) are 
used to transport commodities from

TEMO and the regional warehouses to the districts. If TEMO
 
trucks are available to the district deputy director, they
are used to transport goods to the thana offices. Because
the inclination is to use UNFPA trucks, if they are available,

the district warehouse tends to oversupply the thanas.
 

3. The thana family planning officer (TFPO) provides for local
 
transport, using his or her own "contingency funds," if the 
thana's condom supply is low and stocks must be replenished
from the district. 
 The 	TFPO bills the district for reimburse­
ment for transportation expenses, and waits for some 
time to

receive payment. 
 Payment, however, may not be received. De­
lays in reimbursement may encourage the TFPO to overstock sup­
plies when a UNFPA truck is available, because, in this way,

the WFPO can 
avoid incurring expenditures for transportation.
 

E. 	General
 

1. 	In 
some offices in thanas and districts, condoms with manu­
facturing dates prior to 1979 are not being distributed at

the initiative of the storekeeper or the TFPO without formal
 
authorization. In one 
instance, a TFPO requested conaemnation.
 
A condemnation procedure was approved by the Division of Popu­
lation Control, but because a condemnation board had not been
 
organized, the product had to await condemnation without being

distributed.
 



-11­

2. 	Pre-1979 condoms examined by hand and blown up by mouth in
 
the field seemed to have deteriorated. Few condoms were
 
seen that were more than three years old (pre-1979).
 

Sampling and Testing
 

The consultant's principal findings on sampling and testing are 
sum­
marized below.
 

1. PIACT/Bangladesh pri ncipally sampled condoms from a number of

thana offices in several districts in the northwestern part of
Bangladesh and Bogra, and stocks in Rajshahi District, as well 
as stocks at TEMO arid at various locations where the Social Mar­
keting Program is under way. 

The districts in the Northwest were selected at random, although
the Northwest is, coincidentally, an area which experiences tb­
hottest weather in the country, in May and June (higher than 
1O00 F). 

Results of the PIACT/Bangladesh air-burst tests using the PIACT
 
protocol and the results of the water-leak tests indicate that 
a large number of rejects can ne found among condoms in the lots 
sampled in the thanas and districts (11 out of 22). Lot No. 19,
from TEMO, which was about one and one-half years old, was con­
sidered to be "rejected." Four lots, including those from TE11O
 
and SMP/Dacca, were considered for an "alert." Of the 22 lots,
the three considered "acceptable" were all from the SMP (they 
were either stocks from the central warehouse or stocks sampled 
in the district).
 

The 	SMP condoms (Raja brand), which did well 
in the PIACT tests,
 
were (and are) manufactured and tested by Akwell Industries.
 
Akwell applies the same standards (ASTM D3492) as the Ministry

applies to the Tahiti brand.
 

2. 	There appears to be some correlation between the results of
 
condoms considered "rejected" in the PIACT air-burst tests and
 
the results of condoms which failed the water tests, which were
 
conducted by PIACT using ASTM standards (see Appendix B).
 

The failures which PIACT reported were replicated in air-burst
 
and water tests performed at Akwell Industries on PIACT samples

which were parts of lots of condoms sampled by Bangladesh in
 
1981.
 

Although the samples failed both the air-burst and water tests
 
which PIACT and Akwell performed, the condoms in the samples
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fell within the limits of acceptability when tests of tensile
 
strength and elongation were performed at Akwell 
in accordance
 
with ASTM D3492 (see Appendix F).
 

3. 	According to Bradley Pugh of Akwell 
industries, the combination
 
of high tensile strength and measures of elongation indicates
the structural qualities of good latex, determined by the formu­
lation used; temperature and duration of curing; and environmen­
tal conditions at the time of dipping. 
 Following manufacture,

deterioration of the overall 
qualities of the rubber because of
 
environmental factors 
(e.g., ozone, chemical pollutants, heat,

and 	ultraviolet light) can be measured by changes in reduced

tensile-strength measurements, as 
specified in ASTM D3492.
 

Water-leakage testing, according to 
Bradley Pugh, measures the
 
structural integrity of the latex film as 
it relates to the
total effectiveness of the dipping process, and indicates whether
 
impurities have created weak spots in the film, even 
though

the latex formulation may be good.
 

4. 	The samples that failed the water tests at Akwell 
usually rup­
tured at Position Five on the condom (see Appendix 1). Position
 
Five is a curved position near the closed end of the condom.

When a condom is rolled in a package, it is at the point of
 
greatest stress on the condom, where there is greatest exposure
 
to environmental changes.
 

PIACT has observed that air-burst failures generally occur near
 
the closed end; this observation is consistent with Akwell's
 
findings on water-test failures.
 

It appears that immediately after manufacture, condoms may pass

tens. ie-strength and water tests, but that after aging in tropi­
cal 	conditions specific to Bangladesh, they may fail tests of
tensile strength. Such failure may indicate weak spots in the
 
structure which will 
pass water tests after manufacture but be­come particularly susceptible to 
factors contributing to deteri­
oration.
 

5. 	Of eight lots of condoms sampled in April J982, by R.L. Belsky

(see Appendix E), three lots (two from Circle Rubber and one

from Akwell Industries) revealed during tests of tensile strength

that a larger number of condoms broke below 20 MPa (see Appendix

G) than at any other point. Two of the lots, RLB-3 and RLB-6,
were acceptable. The first 25 pieces of the third lot, RLB-8,
 
were accepted, but the second 25 pieces that were tested were
 
suitable for rejection, per ASTM D3492.
 

Few 	of the condoms from the same lots, however, ruptured below

11 ml (.389 cu ft) of air. Significantly, the three lots, test­
ed in May 1982, had manufacturing dates of May 1981, and August

1981, indicating that they were a year (or less) old.
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The 	results seem to reflect Bradley Pugh's suggestion that the
 
different aspects of the rubber measured by tests of tensile
 
strength compare with tests of water and air.
 

6. 	PIACT has 
a method to assess test results which takes into*co'.
 
sideration the fact that tests reveal that changes in condom
 
properties, due to aging, do not conform to normal distribution.
 
PIACT has suggested that the use of results based on the mean of
 
either air-burst or tensile-strength tests as criteria for the 
acceptability of aged condoms does not raflect the large number 
of low outliers to the distribution curve for results of tests 
of products. PIACT has developed a condom deterioration index
 
for air-burst tests to account for statistical variability (see

Appendix C). The intent is to alert population program adminis­
trators to lots of deteriorating condoms (those with a CDI be­
tween 2.8 and 3.4), or to advise that lots with a CDI greater
 
than 3.4 be rejected.
 

7. 	There are inherent difficulties in using a narrowly construc­
ted statistical approach to evaluate the results of tests of
 
aged condoms. The problems have less to do with variabilitv
 
in aginq of condoms than with the accuracy and meaningfulness

of the sampling procedures as they relate to the way condoms
 
are manufa( ',ired, packaged by arbitrary lot assignments, and
 
stored at various points in the distribution network.
 

AID purchases variously colored condoms which are packaged at
 
random in strips of plastic pouches. Condoms of different
 
colors go through separate dippings. Therefore, there may be
 
variability by individual color in the overall strength and
 
surface integrity of the rubber in a lot sampled in the field,
 
because of the effects of formulation and cure and the indi­
vidual dipping process for different colors. It is interest­
ing to note that breaks in water tests at Akwell Industries on
 
PIACT/Bangladesh-sampled condoms cffected only one or two of
 
the 	colors in a lot.
 

Lot numbers are assigned at the time of testing and durin%
 
packaging of several colors in the factory, rather than after
 
each individual condom is dipped in a particular color run.
 

8. 	A further skewing of results may occur during sampling at dif­
ferent points in the distribution chain.
 

If the product is sampled at the regional warehouses or at the
 
TEMO central warehouse, the person undertaking the random sam­
ple 	is confronted with sealed shipping cases, each of which
 
contains 60 cartons. Each carton contains 100 condoms of three 
or four different colors. 
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If the number of shipping cases is large (75 or more), it may

be extremely difficult physically to take a true random sample

of the cases. If a warehouse is full, there is no easy way to

spread out the cases, or to reach into the stacks, for good

sampl i ng. 

In April 1982, when the TEMO warehouse was relatively empty,

there were several different lots of shipping cases, one of
 
which consisted of 60 cases, or a total of 360,000 condoms.
 
Samples of condoms were selected by numbering the cases in the

lot, and the cartons in a case, and asking observers to arbi­
trarily pick up a number. The result was 
a random selection
 
for two cartons of 100 condoms. Presumably, but not necessar­ily, the condoms reflected the universe in the lot to be evalu­
ated. 

ASTM D3492 calls for tensile strength and elongation tests on25 pieces from each lot, not to exceed 144,000 pieces. Accord­
ingly, 75 pieces should have been tested for tensile strength.
Actually, during the tests at Akwell 
Industries, of the 100
 
pieces available (100 remained in Bangladesh for tests by

PIACT/Bangladesh), 50 pieces were used in 
tests of tensile
 
strength and 50 in air-burst tests. The number of condoms
 
for acceptance or rejection will 
have to be recalculated to
 
obtain a meaningful statistical result.
 

9. Sampling at the thana level is feasible, because the stocks
 
are small (six to ten shipping cases). Condoms sampled from

different lots in the thana are particularly representative
of the effects of shipping, storage, and the environment on 
the particular universe. However, in terms 
of the quality of

those products with the same date of manufacture, the rejec­
tion of a lot from a specific thana may not necessarily have
 
the same significance as rejection in other thanas 
(or in
 
district or regional warehouses).
 

10. The results from testing samples from district warehouses have
broad significance for identifying and acting on a poor-quality

product, because the stocks (i.e., the universe) are larger.

However, it is difficult to obtain a good random sample, be­
cause a lot may consist of as many as 50 cases, all crammed
 
in an individual room of a house, making access to all cases 
in the lot very difficult. 

11. The results of tests at Akwell 
Industries on PIACT/Bangladesh­
sampled condoms and condoms sampled in April 1982, indicate
 
that some condoms in the Ministry's program may deteriorate
 
to an extent to cause breakage in use. 
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12. Circle Rubber condoms, manufactured in May and August of 1981,
 
were tested for tensile strength as Lots RLB-3 and RLB-8, re­
spectively; these condoms passed the tests, but the results,
 
as noted by the number of tensile-strength breaks below 20 MPa,
 
suggested that a significant degree of aging had occurred for
 
condoms which were only one year old (or less). The results
 
of water tests on RLB-8 and air-burst tests by PIACT (see Ap­
pendix J) confirm this. The lot should be condemned.
 

Similarly, Akwell condoms, Lots RLB-4 and RLB-6, manufactured
 
in May 1980 and M1ay 1981, passed the test of tensile strength,

but a few cordoms broke at less than 20 MPa, which would indi­
cate the beginning of aging. The air-burst tests conducted
 
by PIACT (see Appendix J) would have indicated the rejection
 
of these lots. However, tests performed at Akwell suggest
 
that the lots may still be usable.
 

Tahiti condoms (RLB-5) satisfactorily passed the Akwell tests 
of tensile strength, but, of the 50 pieces, two produced air­
burst failures below 11 ml. In contrast, only one of 100 con­
doms from Lot RLB-5 burst below 11 ml in air-burst tests con­
ducted by PIACT/Bangladesh. 

The results oF tests of tensile strength (see Appendices G
 
and H) at Akwell Industries on Lots RLB-I, -2, -5, and -7,
 
Tahiti brand, dated July 1979 - May 1981, indicated a very 
good product. 

It would appear that the PIACT field tests are useful indica­
tors of difficulty, but they cannot entirely predict a lot
 
for rejection. The results of water tests on Lot RLB-8, a
 
backup to air-burst tests and tests of tensile strength, do
 
confirm when a lot should be rejected. 

According to Bradley Pugh of Akwell Industries, low tensile
 
strength and low elongation readings suggest an incomplete
 
cure (see findings on Circle Rubber condoms, Lot RLB-3), but
 
low tensile strength and higher elongation readings indicate
 
the effect of ozone or some other contaminant (see findings
 
on Akwell condoms, Lot RLB-6).
 

13. During air-burst tests, the consultant observed how Circle
 
Rubber's and Akwell Industries' condoms filled with air.
 
Circle Rubbers' condoms stretch slowly from the end that is
 
being filled with air toward the closed end, with the tip
 
stretching very little. This indicates the preseoce of a
 
thicker wall at the closed end. (Circle condoms measured
 
between 0.005mm and 0.007mm in thickness in the area used
 
for tensile-strength measurements). Akwell Industries'
 
condoms quickly stretched from the closed end to the open
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end; this suggests that the thickness is generally even over
 
the entire length of the condom. (The thickness of Akwell
 
Industries' condoms varied from O.O06mm to 0.075mm.)
 

The Social Marketing Program
 

Akwell Industries' condoms sampled in 1981 by PIACT/Bangladesh from a lot to be distributed by the SMP were judged, according to the results

of PIACT/Bangladesh tests, 
to be either "acceptable" or candidates for
"alert." These condoms were manufactured to the same standards as the
Akwell Tahitis in the Ministry's program. 
The principal difference was
that the SMP repackaged and distributed the condoms in accordance with
the wishes of retailers, who sent orders to wholesalers and distributors
 
which were then forwarded to the StP. 
 From the time they arrived in

Bangladesh, the condoms were not long in the distribution system.
 

According to SMP officials, stocks are maintained primarily at the
SMP's central warehouse in Dacca after they are expeditiously clearedthrough customs. The stocks and shipments from AID are generally suf­
ficient only to keep the pipeline full.
 

Although the SMP receives few complaints from users, SMP officials
feel that a simple test for acceptability would be useful to detect a
lot that may have deteriorated. 
 These officials believe that PIACT/Ban­
gladesh's CDI, which is based on 
the air burst, may be more complex

than it need be.
 

Condoms Tested to PIACT Protocol in Other Countries
 

AID has supplied Tahiti condoms manufactured by Akwell 
Industries
to population programs in Thailand, Indonesia, and the Philippines.

Local organizations loosely affiliated with PIACT/Seattle, which is
similar to PIACT/Bangladesh, have been established to monitor the qual­ity of the contraceptives during storage and prior to distribution to 
users. Protocols to test condoms, similar to 
the protocol used by

PIACT/Bangladesh, are applied during testing in these countries.
 

According to PIACT/Seattle, very few lots of condoms tested in
Thailand, Indonesia, and the Philippines have been designated for re­
jection. Moreover, PIACT/Philippines has performed duplicate tests 
on
condoms from lots sampled and tested by PIACT/Bangladesh, and it has

replicated the results of tests by PIACT/Bangladesh. 

Considering that the Tahiti condoms are shipped to all these trop­ical countries, and that tests reveal no deleterious effect as a resultof storage and distribution by the population programs, there may be
environmental 
factors and storage conditions unique to Bangladesh that
 
are affecting the quality of the condoms. 



IV. CONCLUSIONS AND RECOMMENDATIONS
 

The principal purpose of these recommendations is to ensure that
 
acceptable condoms (i.e., condoms which are not liable to break during

use) are made available to family planning clients. 
 The provision of
 
quality condoms is necessary to prevent inadvertent pregnancies, which
 
may occur from use of a faulty product, and to avoid the adverse effect
 
which poor quality condoms would have on condom usage in the program.
 

Condoms may age rapidly under certain environmental conditions, such
 
as heat, ozone, light, humidity, and pollutants. Some of these conditions
 
may be prevalent in Bangladesh. In addition, the deterioration of condoms
 
may be accelerated as a result of the way the product is handled and stored
 
in the distribution system.
 

Unfortunately, there are 
few clinical data to correlate various para­
meters, such as strength and elongation, at the point of breakage of the
 
rubber, and to correlate the results of water-leakage tests and air-burst
 
tests with actual breakage during use. The criteria now applied to test
 
condoms after manufacture provide sufficient margin so 
that in temperate

climates, condoms car, be used for as 
many as five years after manufacture
 
without results warranting appreciable public complaint. Although it is
 
adequate for temperate conditions, the polyethylene-cellophane film used
 
in the barrier package may be limited as a barrier to gas and vapor trans­
mission for storage under certain tropical conditions. (The more effec­
tive foil-laminate films would be prohibitive for the incremental 
benefit.)
 

Experience in tropical 
countries other than Bangladesh indicates that

condoms purchased by AID in the United States, packaged in poly-cellophane

film and stored in cardboard cartons, are satisfactory for use for periods

exceeding three years after manufacture. Under conditions peculiar to the

condom distribution program of the Bangladesh Ministry of Populat.or Con­
trol and Family Planning, a variety of steps may have to 
be taken to ensure
 
the quality of the products. 
 These steps are outlined in the recommenda­
tions that follow.
 

1. Condoms which are three or more years old which remain in Bangla­
desh demonstrate markedly increased rates of failure (incomparison
 
to rates of failure during testing). Few condoms of this age

should remain in the distribution system (see Appendix K). All
 
condoms with a date of manufacture exceeding three years should
 
be condemned and disposed of after a suitable record of the dis­
position has been made.
 

This p-,ocedure would be appropriate, because the cost of sampling,

testing, and arranging the disposition of a limited number of con­
doms would be significant, given the high potential for failure.
 
Furthermore, ilthough condemnation procedures have been established,
 
no condemnation boards have been appointed.
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2. It would be extremely desirable to distribute condoms through

the Ministry's .ystem to field workers within one and one-half 
years after their arrival in Bangladesh. If this approach isused, than the condoms will ncrmally be not more than two and

one-half years old (see Appendix K). Experience in the Social
 
Marketing Program indicates that such timing is feasible.
 

Specifically, the Ministry's program should routinely clear
customs within 14-21 days, as it has done on earlier occasions,because storage in the port area notis within the control ofthe Ministry staff. The director-general should invest one ofhis staff with the authority to deal with customs on all issues
relating to charges, 
or any matter which would delay the release
 
of condoms from the port.
 

The TEMO and Chittagong regional warehouses are better able to
 
store condoms for long periods (more than four months) than the
district warehouses, because they have sufficient space to venti­late the stocks and maintain first in-first out 
(FIFO) procedures.
 

District and thana stores should not exceed the amount required

for two months of turnover in each location, because storage con­ditions may not be suitable. The thana storekeepers should notove-]upply the field workers. a twoAfter month supply has beenprovided to a field worker, no more than 200-400 condoms, as ap­propriate, should be distributed each month, depending on each

field worker's monthly needs. 

3. It is imperative that FIFO procedures be maintained at all 
levels.

The administrators and storekeepers should be knowledgeable about
the procedures, because they are 
described in the logistics manual
prepared by the Centers for Disease Control for(CDC) the Ministry's 
program.
 

Adherence to the 
FIFO system, even by TEHO, is irregular, as was
noted as recently as April 1982. The failure to follow FIFO pro­cedures has been attributed to 
the size of the stock; apparently,

an unmanageable amount of condoms 
is overwhelming the storekeepers.

Overstocking can be avoided by prudently scheduling shipments from
the United States and promptly clearing deliveries at the port.
 

When they were visited in April 1982, the directors stated that

the TEMO and regional warehouses were sufficiently empty, and that
FIFO procedures could be established. The director.-generals' di­rector of logistics and supply and AID staff should closely monitor

adherence to 
FIFO, because it is the primary means of ensuring that

the products do not remain in the distribution system too long.
 

Periodically, training sessions in FIFO should be provided for
storekeepers, at least at the district level, 
and preferably at

the thana level as well. 
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4. 	Records of shipments of lots shoLld be the principal responsi­
bility of the TEMO and regional and district warehouses. The
 
records should clearly identify the date of manufacture and the 
manufacturing lot number so that adherence to 
FIFO may be moni­
tored at each level. If a lot of condoms is questioned or eval­
uated to be unsuitable, the entire lot can be readily located
 
and identified in the records. 
 (Circle Rubber identifies lot
 
numbers by manufacturing date by month and year, with a dash and 
an integer. Akwell Industries' lot numbers are more discrete;
lots in a given month are, thus, more easily identifiable.)
 

5. 	To make adherence or non-adherence to FIFO more apparent and to

enable Ministry management and AID staff to more easily monitor
 
the 	situation, AID should require that the manufacturers (or the

Ministry) mark the manufacturing date in bold numbers in red on 
the four sides and top of the shipping cases. Deviations from
 
FIFO will become more readily epparent if such markings are made.
 

6. 	Itwould appear that constant testing at the thana level, which
 
PIACT/Bangladesh undertook in 1981 and which was 
done in 1982,

would be costly and unproductive. If a lot sampled from thana
 
stores is considered to be unacceptable, only the remainder of
 
that limited small lot would be subject to a condemnation re­
quest. By the time a request for condemnation was honored, the
 
condoms probably would have been distributed to field workers. 

7. Sampling should be done only at the TEMO and regional warehouses
 
on lots scheduled to be shipped to district warehouses. With
 
proper logistics control (a period of no more than four months
 
to reach the user), condom lots that are accepted will probably

remain good until they are used. Even if two or three months 
more elapse while the condoms are in the system, the rate of 
aging should not affect the condoms that have Deen tested and 
accepted. 

The 	proposed rejection of condom lots at either the TEMO or
 
regional level would have significant implications for actions
 
against a lot of 20 or more shipping cases (120,000 pieces),
 
a quantity more meaningful to monitor in the region than in the
 
thana.
 

8. 	Condoms should be tested no sooner than nine months from date of
 
manufacture; a year would probably be sufficient. 
At least three
 
months are needed to ship the products from the United States.
 
It is unlikely that shipment from the United States influences 
aging, because shipments to Thailand and Indonesia have not been
 
affected. 
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9. 	Condoms should be sampled from a lot in sufficient quantity to
 
permit the following tests: 

a. 	Air-burst tests in Bangladesh to PIACT air-burst protocols,

using the condom deterioration index as a warning system
and indicator only. 
 The 	number of condoms that rupture be­low 	11 ml (.388 cu ft) in 
a sample of 100 would indicate the

need to consider rejection of the lot.
 

b. 	Air-burst tests to validate results when lots are designated
 
for rejection.
 

c. 	Water-leakage tests (ASTM D3492) to corroborate findings to
determine whether a lot 	should be rejected. Leakage and 
breaks of condoms in the water test are strong indicators
of weak spots. 
 The 	water test to the 0.4 percent Acceptable

Quality Level is performed before condoms are shipped from
the 	 factory and is a suitable baseline for 	a test to accept
or reject condoms that have been sampled from the warehouses.
 

d. 	Tests of tensile strength (again using the ASTM D3492 pro­tocols) on 25 pieces, 
for 	lots up to 144,000 pieces, should

be performed on lots that have been rejected. AID shouldconsider providing driven rollers for tensile-strength tests,
appropriate dies for ring-sample tests (to cut ring specimensin sufficient quantities to 
replace nicked dies), and calipers

to measure thickness. 
 Tests of tensile strength should be

performed only on 
those lots which fail the first set of air­
burst tests.
 

10. 
 If initial air-burst testing of a lot gives acceptable results,

sampling and tests of the lot at TEMO and in the regional 
ware­house should not be undertaken again for at least nine months.
 

11. Another approach, which may be more feasible for ease of sampling,

would be to sample and test the condoms before they are shipped
from TEMO and the regional warehouses to the districts. 
 A pro­duct of dubious quality could be held back until all 
validating
tests have been performed for final disposition. 

The rational movement of condoms in the system, using FIFO, appears
to be the most effective way to eliminate or minimize the possibility that
condoms will age to 
the point of becoming unacceptable. Periodic testing
of condoms after storage in Bangladesh is useful to ensure that a good
product reaches users. 
 Testing should be done at the regional or district
warehouse so that a deteriorating product can be readily controlled.
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INTERIM FEDERAJL SPECIFICATION 

CONDOMS, RUBBER CON\TRA.CEi-PTiVkE 

This interim Federal Sp.cification w:as de\'coped by the 
General Serviccs A3ministr L.ion, Fcier L. Suipply Scrvice, 
Washington, DC 20406, based upon currently available 
tcchnical information. it is rccoranner,'j.d that Federal 
agencies use it in procurement and fo.-.:. ar( reco.nmenCdat­
ions for changes lo the i5reparig activity a1 the addre:s 
shown above. 

1. SCOPE AND CLASSIFICATTON 

1. 1 Scope. This specification coveys the req'.'rnexts for natural 
rubber contraceptive condoms. 

1. 2 C]assificatc.n, Condoms covered by t1isi specification shall be the 
following types, styles, classes, and sizes, as specified (see 6. 2). 

Type I - Noncontoured
 
Type II - Contoured (style B, only; see 3. 2.1)
 

Style A - Round End
 
Style B - Reservoir End
 

Class A - Nonlubricatud (powderec)
 
Class B - Lubricatcd
 

Size I (large).- 180 + 10 mm in length
 
Size 2 (small) - 160 1+0 mn in lenth
 



A-2
 

ZZ-C- 0015 97A 

2; APPLICABLE DOCUMENTS 

2. 1 The following documents, of the issues in effect on date of invitationfor bids or request for proposal, form a part of this specification to the 
extent specified hercin. 

Federal Standards: 

Fed. Std. No. 123 - Marking for Shipment (Civil Ageicies) 

(Activities outside the Federal Government may obtain copies ofFederal Specifications, SLandards, and Handbooks outlined under Generaas 

Information in tic Index of Federal Specifications and Standards and 
at theprices indicated in the Index. The Index, which includes cumulativemonthly supplements as issued, is for sale on a subscription basis by theSuperintcndent of Documents, U.S. Government Printing Office, Washington 
DC 20402. 

(Single copies of this specifica.t'n and other Federal Specifications
required by activities outside the Federal Government for bidding purposesare available w.ithout charge from Business Service Centers at the GeneralServices Administration Regional Oifices in Boston, New York, Washington,DC, Atlanta, Chicago, l..ansas MO,City, Fort Worth, Denver, San Francis(
Los Angeies, Seattle, WA. 

(Federal Government activities may obtain copies of Federal
Specifications, Standards, and Handbooks and the Index of Federal Specificaions and Standards fron established distribution points in their agencies. ) 

Military Standards: 

MIL-STD-105 - Sampling Procedures and Tables for inspection 
by Attributes 

(Copies of Military Specifications and Standards required by suppliersin connection with specific procurenient functions should be obtained from
the procuring activity or as directed by the contracting officer.) 

2. 2 Other publications. The following documents form. a part of thisspecification to the extent specified iercin. Unlesgs a specific issue isidentified, the issue in effect on date of invitation for bids or request forpropo cal shall apply. 
/1 
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American Socicty for T.s.tin. and MateriaIs (ASTMStandards< .. 

7!?}~~~~~- .... 	 oi477:;; 
,.--7---D 3 9 ,--R b~ r, ciirace tv s (C i o i), -Stand~ard,,-.,,-


Specification for
 

to the American Society(Application for copics should be macdic 
for Testing and,,Materials, 191,6 Race Strco~t, Philadelphia, PA 19 103'. 

Inc. Arcnt.:{National Motor, 

7* ;i' National Motor Freight CI s cification. 

A (Asocit atns for copies should be addrcsscd to the American Trucking 

Associations, Inc.,Traffic Department, 1616 P Street, N. W., Washington, 

DC 200364 

e 
Uniform Freight Classification. 

Uniform Classification,(Application for copies should be addrrcsscd to thec 

Comiyttee,, Room. 1106, 222 South liverside Pli;a, Chicago, IL 60606.) 

.Laws."' Re,.ulation..: 

.421 CFR 1 The Federal Food, Drug, and Cosmetic Act and 
the Fair Packaging and Labeling Act a:-id 

regulations prcnvm,.3naLcJd tbl rcunder.. 

(the Code of Federal Rcgulations (GFh.).and the Fedcral Register (FR) 

are for isale. on a subscription basis by the Superintendent of Documents, . 
U"S. -Government Printing Ofice, Washington, DC 20402. When indicated, 
reprintsof certain regulations.may be obtained from the F:ede ral agency 

responsible for ,issuance thereor). 

3. REQUInEMENTS 

3' I Materials. 

-and shall be3.191 	 Latex. Condoms shall be made of natural rubber latex, 
passingas sspci*1,ictn euieetcapable~~~~~~--

Te r'atused shall 1e frie orfnibcdc¢1 grit and dlisco]oration2. 

Cofidoms',shall be tranisparent and eithcr clear (i. e.: natur'al, colored) or,* 
colorcd, as;specifiqd (scec6: 2). Colored ondos sall be available in th 

following ilauactreris -sta.idard colors:, Red, l Green Pink, Black 1 

arnd Yellow, as',sp)if se 6.2). The condom shal not lib rate toxic or 
susiancessunder normal conditions.o,oherwiseX Iarml 

.C pdn stric n~ian-of'2'1CFRJl htlthe b 	 portions (see S). 
44--4All 
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3. 1. 2 Dressina and com]poundiz im. materials. Dressing materials (e. g.
pc e lui)rican'.s,J, etc. ) and cornioundhnm materials (coloring agents

and other additivcs) shall not have a deleterious cffect on the condoms,
 
nor shall they have a harmful or irritating effcct on tie human body.
Such matcrials shall be in strict compliance w/ith the aplicablc portions

of 2] CFR 1 (see 4.4.8)..
 

3. 2 Construct-ion. Condoms shall consists of smooth surfaced, essentially
cylindrical, latex sheaths with one open end. The open end shall have a
thin ring consisting of several layers of latex contiguous with the sheath.When tested as specified in 4. 4. 4, condoms shall have a maximun %eiht
of 1. 70 grams. When tested as specificd in 4.4. 2. 1, condoms shall have 
an average wall thickness of from 0. 040 min (min. ) to 0. 070 mm (max.),
and no individual wall thickness measurement shall exceed 0. 090 mm. 

3. 2. 1 Type I and Type I. Type I condoms shall be straight, without 
constrictions. The closed end of Type I condoms may be straight orexpanded, according to the manuiacturer's standard practice. Type II

condons shall have a formrfitting profile, consisting of an 
essentially
cylindrical sheath for one-half to two-thirds of its length (measured from thl 
open end), followed by a constricted portion, followed in turn by an

expanded portion, 
 and in all cases, terminating with a definite shoulder
and reservoir tip (style B, only; see 1. 2); when condoms are tested asspecified in 4. 4. 2. 2, the laid flat width of the expanded portion (at its
niaximnum) shall never be less than the laid flat "w;idth of he "shank. 

3. 2. 2 Style A and Style B. Style A condoms shall have a smoothly rounclct{
tip, without additional features. The closed end of Style B condoms shall
have a visible shoulder leading to a reservoir pouch at the tip. 

3. 2. 3 Length and width. When condoms are tested as specified in
4. 4. 2. 2, their lengths shall be as specified in 1. 2; their widths shall be as 
specified in Table I. 



______________ T~lLE ILaW rlat Viidth Regin-renients , 

~ :Classiricatl'oii 'p,' ' w'P6'ihnt c4i 	 daihei~Li 

Typv I4 

Si7.e I 80 4-5nmm'5 Z+ 3 mm ~~ 
~0 4lo5 mm49 + 2 m 

S*za 1 80 +Srn-I 	 52 +3 rxn 

130 +15 mma 	 3 5 + 5m 

SIza 2 	 80 + 5 MM49+2m 

110+'15 rm 	 35 +5mm 

Cl'sAand M~a sB3s CL 	 'o ndc rn3. Class A condoms chall be powvdered to 
Sprevent the Ilatex. frorn~sticking to itsladt faiitt mcani 

manipulation o.the ondomis. Q-%ss B concdonms'shall. be dcssed with a wter>bqed jclly or siliconp oil typc ]~trcn spccifl'cd (s( .).WnCaS. " 
B condoms areteseas sciedin 4.4. 3, the damount(s) of, lubricant u sad 

.. shalibaoas folloIS': "" 

wate-b sco jelly'type 350 g (min.) to 550 rg,(rnax.)'4 

4',' -250smcne oil ty.e 	 mg (min.) -to 500 mng (max.) 1, 

'1j".ViPowders, and lubricants shall be applied directly, to th.c condoms in accord-'"' 
'' h"nce with'the'4rnanu acture'r's standadpatc.Pwesadlbiatsbvr 	 dardl practico and luiats 4~1~~sh~1 1e ~ speifi 'd in 3. 1.2. 44. . '4" 

S3 04 Ta11sl e'-s ir a igth and-eloig a~ion., Whcn tested as spccifiud in 4. 4..5, 
'ih-6tn Ls le '. rent,Ai elonga.tion at break cha.racteristics of the condoms 4 4'' 

shal~' 4 a specified i.S o6ofASTM! D42- '.. ' 

2 	'~?>~3,:Pinholes. 4C aoid mssIal,showio.,evidence of pinholes. when tested by '"'' 

" a~jn elcctrnic''tosti~ 4 mahinc,'. as '4 spcificd'in 4 4.16.' 4 

________Q. 	 onom shohw no evidence of water lcakage ''4" 

when tct'd s pcdificd in 4. 4 704" 	 34"4 
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3. 7 Iclentificaion narkina. Each individual condom shall have the manufac 
urer's nane or symbol and the elate (i. -. month/year) of manufacture 
imprinted on the condom,, near the open end. 

3.8 W\orkmanship. The workmanship shall be first class throughout. 
Condons shall be free of defects which affect their durability, detract 
from their appearance, or which may impair thcir scrviceability. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Rspon , for insecion. Unless otherwise s-.-ccifiod in the 
contract or purchase oider, the supplier is responsible for the pcrfor­
mance of all inspection requirements as specified herein. Except as 
otherwvise specified in the contract or order, the supplier may use his 
own or any other facilities suitable for the performance of the inspection 
requirements specified hereir, unless disapproved by the Government. 
The Governi-nent res'erves the right to perform any of the inspections set 
forth in the Specification where such inspections are deemed necessary to 
assure that supplies and services conform to prescribed requirements. 

4. 2 Objective evidence. The supplier shall provide objective evidence 
acceptable to the contracting officer that the requirements of 3. 1. 1 and 3. ' 
for %vhichspecific inspection has not becn provided, have been satisfied 
(see 4.4. 8). 

4. 3 Samplingz. Sampling plans in tables II and III for the water leakage 
test are matched to certain plans in MIL-STD-105. The normal, tightened, 
and reduced inspection provisions of MIL-STD- 105 may be used, as 
applicable, as sampling plans in this specification. 

4.4 Examination and tests. 

4.4. 1 Visual exannination. A visual examination for defects in materials, 
construction, and workmanship shall be performed on condons selected for 
the water leakage test (see 4.4.7). Sample sizes and acceptance/rejection 
(Ac/l e) nunibvrs, ,*.-pressec in tcrnis of purcclnL dcfct£ivu, shall be iduntic. 
to those specified in table II. The presence of one or more imperfections ir 
material, etc., in the same condom shall constitute a defective condom. 
Results of the visual examination shall be kept scperatcly from the results c 
the tests. 
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4.. 4.2 Dimensions. Five condoms shall he selected at randorn from each 
lot for deturmination of complance with the apl)licable thiclincss, and lenL.Lh 
and vidth requirernen ts of 3. 2, 3. 2. 1, 3. 2. 3, and table T. Wall ti ckness 
measurements s]hall be made or .cdms from .vhich all dre'ssing materials 
have been rcrnoved w.'ith water or i.,]ropanol and lhe:n (ried to a eonstanlt 
mass. The acceptance nunlmr fur dincxidonal tests shall be (i.zero e. any 
evidence of noncornpliance with sp,,cified requircn ,nts shall he cause for 
rejection of the lot.). 

4.4. 2. 1 Wall thickness. The v.all thick2,ess of condoms shall be measured 
at three Oii.ts, 10 + 2 mm from the opn erid, 30 + 5 mn fromn the closed 
end, and at thc mid-distancc bvtv.'tntvo ;,it . Lali'r, nmasure­
ments made from the closed end uf stylc 13 condo,..sz; shall cxclu,e the 
reservoir tip. The individual measurements and the average value of all 
three measurements shall be rccorded for each condorn. 

4.4. 2. 2 Length and width. MAeasuremne.nt of cundon length shall be made 
from the open end to the furthicst extension of the closed end (exclusi-ve of 
the reservoir tip on style B condor-,c). Widtli rnca,-'urements shall be made on 
laid flat condoms. Width measurenerts shall be 'hen at the points specified 
in table I. The expanded portion o! type II condon,-s shall be inspected to 
asjure compliance with the applicable requiremcnts of 3. 2. 1. 

4.4.3 Quantity of hibricant. T.enty individual condoms, select-ed at random 
from each lot shall be tested for cumpliance -with the quantity of lubricant 
requirements of 3.3, as applicable. The tesi: proccdu res) shall be as 
follows: 

(a) water-based lubricant; lubricated condons, sealed in their 
individual packets, shall be weighed on an analytical balance. 
Each packet .-.hall be opened taking care to retain all pieces 
thereof . The packet and condom shall be washed in denatured 
ethanol until all lubricant is renovcd, dried to a constant mass, 
and then weighcd again; the, conclorn v-i hout its packet .1hall also 
be weighed. All weights shall be recorded to the nearest rnilli­
gram (mg). Compliance with the requircments of 3. 3 shall he 
determined by subtracLing the weight of the washed and dried 
sample packet and condom) fron the initial weight of the sample 
prior to removal of the lubricant. 

(b) -silicone oil lubricant; this procedure shall be identical to 
that specified in (a), except that the condom packet shall be 
discarded prior to the initial weighing and shall not be used in 
any of the procedural steps; i. e., only the lubricated condom 
shall be used in this procedure. 

http:MAeasuremne.nt
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4.4. 3 In both (a) and (b), all procedural steps shall be completed for each 
sample before proceeding to subsequent samples. The ac*...ance number
 
for this tcst shall be zero.
 

Individual condom weights recorded in (a) and (b), as applicable, shall be
 
used to satisfy the requirements of 4. 4.4.
 

4. 4. 4 Weight. The tc,,enty condoms tested as specified in 4. 4. 3, from 
which all dressing materials have been removed, shall be dried to a constan 
mass and then weighed on an analytical balance to determine compliance 
with the applicable requirements of 3. 2. The acceptance number for this 
test shall be zero. 

4. 4. 5 Tensile strengqth and elongation test. Sample condoms shall be 
selected and tested as specified in Section 6 of ASTM D3492. The 
compliance and acceptance criterion shall be as specified therein. 

4.4.6 Pinholc test. The test for pinholes shall be performed on a 100 
percent bardr, (i.e. no sam-pling). The electronic testing shall be performed 
by utilizing an electronically charg:d liquid bath (wet method), or a gamnetj 
test (dry method) which c:-amines the product dry. Condoms failing to meet 
the requiremcnts ol 3. 5 shall be removed. 

4.4. 7 Watcr leakage test. After the pinhole test specified in 4. 4. 6, and 
prior to shipment, condorns shall bL: sanpled and inspected in accordance 
with tables II and III, as applicable. Sample cor:doms shall be placed in a 
funnel rm.ck approximatcly tvelve (12) inches above the base support, and 
each condom shall then be filled with 300 cubic centimeters (inl) of water. 
The open end of the condom(s) shall then be closed by squeezing the beaded 
portion togcther. The filled condom(s) shall be laid on a piece of dry filter 
papqr, rollcd from side to side, and exar-'ined for water leakage in conpliarf 
with 3. 6. Lot acceptability shall be based upon the acceptance (Ac) and 
*ejction (Re) numbers (representing defective condoms) in tables I anrl III, 
applicable. 
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Table II. 	 Sampling Plans for Water Lcakage Test ':, and for Visual 
E~xami'ation (sc- 4. 4. 1). 

'Area of examination: 	 Between 25 1nnn from the opcn end and the
 
closed end.
 

Lot size 35,000 and less 
Type of Sarnplio Plan Cumul:-tivn Samitle Size Ac Rc 

Single 500 2 3 
Double 315 0 3 

/ 630 3 4 
Multiple 125 22 

250 0 3 
375 0 3 
500 1 4 
625 2 4 
750 3 5 
875 4 5 

Lot size 35,001 - 150,000 

Single 800 5 6 
Double 500 2 5 

1000 6 7 
Multiple 200 # 4 

400 1 5 
600 2 6 
800 3 7 

1000 5 8 
1200 7 9 
1400 9 10 

.-7
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Table II continued
 
Lot size 150,001 - 500, 000
 
Ipe-of Sarno lp]lan Cunnuhativ(: Sanpie Size Ac RC
 

Single 1250 7 8

Double 
 800 3 7 

1600 8 9
 
Multiple 
 315 0 4 

630 1 6 
94 5 3 8 

1260 5 10 
1575 7 11 
1890 10 12 
2205 13 14 

Lot size 500, 001 and over 

Shigle 2000 14 15
 
Double 
 1250 7 11 

2500 18 19Multiple 0Soo 1 7 
1I000 4 10 
1500 8 13 
2000 12 17 
2500 17 20 
3000 21 23 
3500 25 26 

Table ILU. Sampling Plan for Water Leakage Test in the area between the 
open end, and 25 mm from the open end. This plan is applicable 
to all lot sizes. 

Type of Samplin- Plan Cumulative Sanple Size Ac Re 

Single 500 21 22 
Double 315 11 16 

630 26 27Multiple 125 2 9 
250 7 14 
375 13 19 
50o 19 25 
625 25 29 
750 31 33 
875 37 38 

'/
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4. 4. 8 AddceT materials. Contractors shall provide adequate certification that 

the condoms, all dressing -natcriais (powders, lubricants, ctc. ), and all 

compounding materials (coloring a,,cnts and other additives) are in 

compliance with the applicable portions of 21 CrR 1, and that they have been 

tested in accordance with apl]icable Food ond Drug Adhinistration regulations 

in force at the tirme of the inanufacture of the condoms. 

4. 5 Inspection of preparation for dolivr'',. An inspection shall be performied 

to insure that packaging, packinc, and n -.r],ing arc in compliance with the 

requirements of Section 5. The inspectio-n -:Iail be conducted in accordance 
with MIL-STD-105. The lot size shall bc the n nber of shipping containers 

and interior packages in the end item in - cLtion lot. The inspection ]evel 

shall be S-3, wiLh an Acceptable Qualit. ..- eJ '.,QL) of 2. 5, expressed in 

terms of percent defective. For the purponz cf exterior packing examination, 

the sarhple unit shall be one shipping container; for interior packaging 

examination, the sample unit shall. be one package. Exa:nmination of interior 

packaging shall be performed on packa-cs s.elected at random from sample 

shipping containers. Examination of dcfccts of closure !hall be performed 

on randomly selected shipping cotaincrs, fuly', reparcr1 for delivery. 

Preparation for delivery defects shall 1,c scored n accordance wi.h table IV. 

'-ile iV. Classficatioo of Prennratin for Dclierv Defects 

Examine 	 Defects 

Contents 	 Number of condoni in.,[ a s si-ccificd; packets or 
strips not as specified. 

Marking (Ext-	 Omitted; incorrect; illegible; of improper size, 

erior and location, sequence, or ri c.cd of application. 

Interior) 

Materials 	 Packaging/packing materials not as specified, 
missing, damaged, or nonsbrviceahl. 

Workmanship 	 Containers inadequately closed and secured, poor 
application or intcrna] packaging and packing 
material; distorted intermediate packages. 
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5. PREPAIATION FOR DELIVERY 

5. 1 Packa],_ng. Packaging shall be level A or commercial, as specified

(see 6. 2).
 

5. 1. 1 LeveI A. Condoms shall be scaled in individual packets constructed 
of a suitable flexible netal foil, plastic film, or combination thereof. The
scaled packets shall be provided in strips (f three or four, separated by
perforations to facilitate detachnent. When colored condoms are specified
in the contract or order, the scaled pakelots shall consist in part of trans­
parent plastic filnm through which the colcr of the condon 
 can be identified. 
One gross (144) of condoms shall be neatly packagcd in a folding or set-up

paperboard box.
 

5. 1. 2 Commnercial. Condoms shall be preserved and packaged in

accordance vith normal commercial practice. The complete package 
shall
be designed to protect the condoms against damnage during shipment, handling
and storage. 

5. 2 Paci. Packing shall be level A or conuercial, as specified
 
(see 6. 2).
 

S. 2. 1 Level A. Condoms, packaged as specified in 5. 1. 1, shall be packed

in corr'gatcd fiberboard boxes made from Weather-Resistant fiberboard

with a bursting test strength of not less than 275 pounds per square inch.

The box flaps shall be secured with v-ator resistant adhiesive applied 
to-not
less than 75 percent of the area of contact between the flaps or with 3 inch
wide %-aterresistant tape applied to the full length of the center seams and 
extending over the ends not less than 3 inches. Alternatively, Nvir:bound,
cleated plywod,. or nailed wood boxes shall be acceptable shipping containers
wlhe, lined with a waterproof barrier material. The barrier material shall 
be sealed at the edges with waterproof tape or adhesive. 

5. Z. 2 Conmercial. Condoms, packaged as specified in 5. 1. 2, shall be
packed in fiberboard boxes to insure safe delivery at destination, to provide
for safe redistination by the initial receiving activity, and shall be acceptable
by common carrier under National lotor Freight Classification or Uniforin 
Freight Clas sification . 

5.3 Unitization. When shipments to Government depots are full orcar 
truckload, the shipping. containers shall be unitized for shipment and handling'
in accordance with normal commercial practice. The unitized load shall not
exceed 2, 500 pounds in weight, 63 andinches in height, 56 inches in length,
45 inches in width. 
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5.4 1\arkin'. 	 to "'a.ings by the or order,In addition a recluired contract 
packages, shipping containers, zind u:itize:d loaIds (\,,-hen applicablc) shall. 
be inarkud in ,CCU3.' dIanCC ',.-etll i",,]. Sid. No. 123. 

6. 	 NOTES 

6. 1 Intended use. Condo.Dns covre( ',' this speci rication are inteindec for 
use as coitr.ce-pti\'e and pc h. .. .' 

6. 2 .0r_r'rin. data. Purc]ase: rs 5]o10.l s e ecIt the i)ref, rred oplions 
permitted herein, and includ' the fwOlI ,.'in, infu lrlation ill procureI'mcnt 
docun-ents. 

(a) 	 Title, number, and date of this spccification. 
(b) 	 Type, style, class, and zie condo- rcquired (see 1. 2). 
(c) 	 Whether clear (natural clored) or ccllo.'ed condons are 

required (see.3. 1. r); if colored conclomns are required, 
what colors are required (sc: 3. 1. 1). 

(d) 	 Whether the Nvater-bascr] or silicone oil, type lubricant 
is required (see 3. 3). 

(e) 	 Selection of applicable levels of-- i and packing 
(see 5. 1 and 5. 2). 

(f) 	 Unitizatioii required (sc 5. 3). 
(g) 	 Marking required (see 5. 4 . 

6.3 Definitions. Tne foilwi.; tI*.* ; , as uScL.. ill : sp.-iic atior iJ 
be defined as indicated. 

laid flat width: one half of the circuinfere-rce (of the con('om) at the 
designatcd point. 

shank: that portion of the condon-L lying betvecn t.c open end and the first 
visible constriction, convolution or cor-tnur, etc., (see 3.3). 

Orders for his pulilicntion are to ]]e plactd wilh General .r'vics 35 
Adminiirh, aion, actini-, as an agent for lic SupCrintendcnt: or Doc:tinw'lts. 
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If any one fails to mcct these requirements, From ez.h lot or batch (not to exceed 144 000
the lot or batch shall be rejected. pieces). 25 condoms shall be drawn at random 

* 5.2.1 For Standard 1. Form III condoms for cach test. The condoms testcd should meet 
having a shapcd profile about the co.sed end, or exceed the appropriate mean values in the 
the width of the pofilc, when laid flat. shall table, and if more than I our of 25 values for 
be not more than 70 mm. individual specimens fail low soecimen va.. 

5.2.2 For Standard It.Form III condoms. ues listed, the lot shall be rejcted 
the width in 5.2.1 shall be not more than 62 6.2 Determinationof Tensile Properties: 
Mm. 6.2.1 Conditioning-Determine the tensile 

5.3 Proceduresfor DimensionalTest: strength and elongation at break of 25 con­
5.3.1 The length of the condom t. tding doms after aging for 166 = 2 h at 70 = 2"C, in 

the teat shall be measured to the nearest 1 accordance with Methods D 573 or D 865. 
mm. If Method D 573 is used, do not age condoms 

5J.2 The width of the condom laid flat of different composition simultaneously in the 
shall be measured at a distance greater than same oven. Age condoms as received in origi­
85 mm from the rim. The measurement shall nal packages. After a6ng. condition condoms 
be reported to the nearest 0.5 mm. at 23 = 2*C for not less than 16 h and prepare 

.. 3.3 The thickness shall be measured on and test specimens as described in. 6.2.2 
condoms from which lubricant has been re- within 96 h. 
moved with water or isopropanol and then 6.2.2 Procedure-Determine tensile 
dried to constant mass. The micrometer shall strength and elongation at break of 25 con­
conform to that specified inMethod D 412. doms in accordance with Method D 412 us-
When a condom is textured, the thickness ing ring specimens as follows: 
shall be measured in a nontextured area. The 6.2-2.1 Cut the specimens perpendicular 
measurements shall be reported to the nearest to the length direction of condom with a die 
0.01 mm. baving cutting edges 20.0 = 0.1 nm apart and 

.52.4The mass of a condom after the at least 70 mm long. Cut the specimens in the 
thickness measurement shall be measured on region of the condom about 80 mm from the 
a balance and reported to the nearest Img. rim. In textured condoms, cut the specimen 

from the nontexrurcd region. Use only speci. 
mens cut by a single impact of the die. 

6. hysical Requirements 6.2.2.2 Measure the thickness of three or 
6.1 Tensile Strength and Elongation at more equidistant points around the ring to the 

Break. -The tensile strength and elongation nearest 0.001 mm and record the median 
at break shall comply with the following re- value for the thickness. 
quirements: 6.2.22 Dust the specimen, lay the ring 

flat, and measure the distance between the 
Tensilk Elonptaon at two folded edges. Multiply the measurement 

Suensh. Ermk %. 
inm. MPa main% by two to obtain the circumference of the ring. 

6.2.2.4 Test the specimen to failure in a 
Mspmea men sp,mmen tester having a range of about 100 N at a 

SamPlotsles*id kIs 20 15 750 675 speed of 8.5 = 0.8 mm/s. Use roller grips at
ahmdactu inthe least 20 mm in width. between 5 and 15 mm 

ftampWj cond;, in diameter, and lubricated on surfaces con-
Dun Licting the specimen with castor oil or otherSamplntcaodless thn 17 15 700 625 effective rubber lubricant. Record the force
12 months after
 
manhf num and and grip separation at break.
 
zuhwed to, acceler. 6.2.3 Calculations:
 
Jta.daging 6.2.3.1 Calculate the tensile strength as 

sampi tLtcd 12 17 15 700 62 o : 
rMtM.L"1 or more follows: 
-CZ.r manut3aodrv in T- FI2WD 
the asaumplcd cun.. 
ditar .
where: 

Vt ­
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T - tensile strength, MPa. n 3ae2
 

F , bruaking force. N.W - width of ring. 20 mm. and 	
number in Table 2.D single thickness of wall. mm. 8. Ma2iin/g6.2.3.2 	 R.1Calculate 	 Cnndon ldentifiratin-Eachthe elongation atns follows: break 	 con,must be legibly marked to include the nam

E - 100 1(2D + G-C)IcJ 
trademark of the manufacturer and the(month and year) ofwhere: 	 manufacture, coder , elongation at break. % explicit.

8.2 Package Idertifcation-Packag 
dian b 

shall have the name and address of the mamisotwe namcircumference of one roller, mm, and 
 mnfcueorrdistibuior, 

G at break , m m.m the rollermmand s 	 fa n f c u e andC - circumference of the specimen, 	

the country.uaitysurnce o9. mam. 
7. 	 Packaging and StorageQuality Assurance 

9.17.1 Responsibility for Inspection 	
Unless otherwise specified, packaSi- Unless shallotherwise indicated, the supplier is responsi. 

be in accordance with manufactureble for the performance of all inspection 	 commercial practice.quirements. 	 re- 9.2 Proper packaging should protect7.2Leae. 	 codoms during storagz for 10 years7.2.1 	 Nevertheless, or morSampling-Inspection 	 condoms should not be kep!shall follow for leakage 	 storage longer thanISO 2859, General Inspection 	 necessary, especiallyLevel I for an acceptable quality level (AQL) 	
warm climates, and should be stored in a co
place in containersof 0.4 %. Single, double, and multiple sam. 

that protect them frotpiing plans for normal inspection are given in 	
mechanical damage.9.3Table 2 for four ranges of lot sizes. Multiple 

Condoms shall not be allowed to corlintosampling is preferable and shal 	 contact withbe used in 	 oil-based antiseptics, phereference tests. 	 nols and their derivatives, petrolcum.baseproducts,7.2.2 Procedure-Fil each condom in the 
or other materials harmful to rub

sample with 300 cm	 ber.2 of water. Twist rim endto form a Seal. Wipe outside surface dry byrolling on filter paper or equivalent absorbant 	 10. Retestmaterial. Inspect for holes. Reject lots of con-
10.1 One retest for design and require,doms that are too small to hold 300 cm3 	

ments is permissible before final rejection olofwater or which have a number of leaks equal-
lots not conforming to Sections S and 6,ing or 10.2 No retestexceeding the appropriate 	 is permittedrejection conforming to Section 7. 

for lots not 
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TABLE I Dime'f4aomj Retid-smeqts 

L,ngth. mm Width. mm, Thi:kncss. mm Mass. g. maz 
.;:,-erd I. TyPC 1 180 = 10 52:
!,nnjr 11.TypeI 3 10 

3 0.04 = 0.09 1.70I 2 4Q = 2 0.04 = 0.07 1.50 
Sudanrd 1. Type 1! 28' : 10 52 = 3 0.04 = 0.09 1.95
Stadard It. Type 11 160 = 10 49 = 2 0.04 = 0.09 1.75 

TABLE 2 Normal Ingpeetioa Somping ?I&" for Wvfe LILw Toa 
Lot Size 35 000 and less Lot Size 35 CO! to 150 000 

T)p of Sampling Cuzmulative AC, R, T..e of Sa-;lin3 CumualnC 
Plana Sample S,= r Plana San-, S ACr REr 

Sjgle (IIA.X) 125 1 2 SigJe (I IA.L) 2NO 2 3 

Doubl: (I1 IA.Y) 90 0 2 Doubi (11A.L) 125 a 3 
60 1 2 250 3 4 

.%,.Wtiple (1VA.X) 32 * 2 Mu1dpic (VA,) 50 a 2 

64 02 100 0 3 
96 0 . !U0 0 3128 0 3 200 1 4 

160 1 3 1-20 2 4 

192 1 3 300 3 S 
224 2 3 350 S 5 

Lot Size 150 001 toSO5 000 Lo S 5, 00i1"d voe 
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FILM
 

4 3/8 Web Width - 2 3/16 Web Width
 
Plain White Film
 
Material: 195 Cellophane/ 30# White
 

Polyethylene (LD)
 
Yield: 	8040 printed; 8280 plain
 

Printing: 	According to item specified by
 
Akwell Codes
 

Method of Printing: Roto Gravure Style reverse
 
printing on cellophane with 30# Uhite
 
polyethylene extruded to primed side of
 
cellophane and slit to 4 3/8 with + 1/64"
 
tolerance
 

Pack: 	unit palletized not to exceed 80 pounds in
 
individual shipping carton. 
Each shipping
 
carton to have an individual case contents
 
ticket on both outside and inside of the
 
carton
 

4 3/8 Web 	Width - 2 3/16" Web Width 
Plain 	ClearFilm
 

Material: 	195 Cellophane/30# Clear
 
Polyethylene
 

Yield: 	8050 MSI printed
 
8280 Plain
 

Printing: According to order specified by
 
Akwell Codes
 

Method of Printing: Roto Gravure Style reverse
 
printing on cellophane with 3V# Clear
 
L.D. Polyethylene extruded to primed

side of Cellophane and slit to 4 3/8 Web
 
with-+ 1/64th tolerance.
 

Pack: Unit Palletized not to exceed 80# per
 
individual shipping carton. 
Each
 
shipping carton to have an individual case
 
contents ticket on both inside and outside
 
of carton
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PIACT
 
Canal Place
 
130 Nickerson Street
 
Seattle, Washington 98109 USA
 

01978 by Program for the Introduction and Adaptation of Contra­

ceptive Technology. 
 This book is protected by copyright. No
 
part of it may be reproduced in any manner without written per­
mission from the publisher. Use of instruments described in this
 
handbook and loaned by PIACT to affiliate organizations is conditional
 
upon the participation of the affiliate organization in the PIACT
 
Quality Assurance Calibration Control and Validation Scheme. 
 This
 
scheme is described in detail 
in Appendix 7 of this handbook.
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INTRODUCTION
 

National family planning programs, as well major donors., have
as 

expressed the need for assistance in assessing the quality of various
 
contraceptive products and in developing an 
indigenous capacity to carry

out independent, in-country testing. 
 This capability is desired not
 
only to assess the quality of recently received goods, but also to
 
assist in monitoring the quality of these items as they move through the
 
distribution pipeline from family planning programs to the ultimate users.
 

Latex condoms from most established manufacturers are generally
 
strong, uniform and free from holes, 
a testimonial to careful and largely

voluntary Quality Control 
at the factory and by public sector standards
 
institutions. 
 However, little is known about the effects of sub-optimal

storage conditions, especially in tropical 
and subtropical climates, so
 
that condoms shipped to and stored under these conditions are essentially
 
out of control.
 

Various claims of premature condom deterioration have been made in
 
recent years. 
 In the light of these, it is clear that the major problem

is the complete lack of stored condom quality data available to program
 
managers and distributors, to 
reassure them, motivate them to examine and
 
make improvements in their logistical systems, 
or enable them to make stock
 
adjustments and meaningful accept/reject decisions.
 

Managers in the field deal with a variety of condoms from different
 
sources 
and at different stages of deterioration. These include:
 

(1) New condoms from large, established manufacturers
 
(2) New condoms from small plants 
or from manufacturers in the
 

starting-up phase of production, sometimes with 
no electronic
 
testing equipment or inadequate routine quality control
 
procedures
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(3) New condoms from either of the above sources with, or without
 
independent quality checks
 

(4) Aging condoms stored under various conditions
 

(5) Condoms of unknown vintage transferred from other programs.
 

A system of quality control is needed that is geared to these
 
conditions. 
 It must be simple, practical 
and rugged; require no special
 
skills to operate, calibrate or maintain; and have a low capital 
cost.
 
At the same time, the quality of the tests themselves should not be
 
compromised. It will usually be operated at the level of the major
 
distribution centers within any country so that it does not have to be
 
adapted to rural conditions. 
 However, the ability to transport it to,
 
.and use 
it in, remote sites may be an advantage. Quality tests selected
 
for use in the field must relate in some meaningful way to tests 
recom­
mended by national 
or international standards, organizations, and
 
authorities. 
However, a heavy emphasis can be placed on monitoring
 
programs, whereby the quality of condoms aging in storage can 
be contin­
ually related back to the same condoms at delivery. As long as the
 
condoms 
are initially of uniform and reasonable strength, this approach
 
would avoid problems associated with comparisons among different brands,
 
types, shapes, or sizes which inevitably fall into dispute because of
 
different philosophies of latex curing, different aging characteristics
 
and differences in data 
related to size, thickness or geometry. The
 
relative testing approach would provide information on rate of deterio­
ration, sudden changes in strength or uniformity of a population of
 
condoms and, if degree of deterioration can be related to failure rate
 
during use, the overall acceptability of the condom stocks in question
 

even beyond their shelf-life expiration date.
 

Of course, some absolute quality value must be obtained from the
 
test parameters. Newly delivered condoms or existing stocks at the
 
start of a monitoring program must fall 
within a prescribed range of
 
strength, freedom from holes and uniformity that will allow them to
 

"survive in usable condition for several years. Older condoms in storage
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must be of sufficient strength and uniformity to ensure that they will be
 
reasonably reliable during normal 
use. Unfortunately, there is 
no body
 
of published data that adequately describes the relationship between condom
 
test data and the rate of failure during actual use.(a) Until more
 
information becomes available, the results of preliminary studies and
 
the traditional norms 
for condom quality are utilized. However, individual
 
condoms are known to deteriorate at very different rates even within the
 
same lot 
or shipment, thus uniformity of strength becomes the prime consider­
ation in assessing quality of stored condoms.
 

With these thoughts in mind, PIACT initiated a program to develop a
 
comprehensive package of equipment, information, training, and calibra­
tion for field testing of condoms. This handbook is part of that pack­
age. 
 It provides the distribution program director, stock manager, and
 
test equipment operator with a detailed approach to sampling, testing,
 
and continuous monitoring of condoms in the field. 
 The test protocols
 
are 
intended to generate three types of data including:
 

(1) Conformity with specifications for new condom stocks. 
 (e.g.,
 
dimensions, quantity of lubricant, incidence of pinholes)
 

(2) Uniformity of strength in 
new or stored condom stocks, (permitting
 
managers to evaluate stocks on 
the basis of how many ver weak
 
condoms exist in each lot).
 

(3) Changes in Median Strength and Incidence of Weak Condoms in
 
different condom stocks, (permitting managers to monitor and
 
compare changes in strength of stored condoms over time.- This
 
information will indicate appropriate adjustments to be made
 
in storage conditions, packaging specifications, and regional
 
inventories 
in order to achieve maximum shelf life and to
 
insure that only high-strength products reach the user).
 

(a)A recent study by PIACT (Contraception, Vol. 
22, p. 31, 1980) provides
 
some preliminary data on strength-failure relationship.
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Equipment to carry out these tests is provided on a long-term loan
 
basis to affiliate organizations in developing countries. 
This equipment
 
is loaned subject to certain conditions relating to the maintenance of
 
proper function. These conditions include:
 

1. Record keeping for data and calibration checks according to the
 
appropriate PIACT protocol.
 

2. 	Full participation in PIACT QA Calibration Control and Validation
 
Scheme (see Appendix 7 for details).
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SAMPLING AND STATISTICS
 
Sampling Units
 

It is assumed that condoms are 
stored in identifiable LOTS. 
 A LOT
 
usually consists of 40- or 80-gross (5,760-11,520 condoms) shipping cases.
 
Each LOT (as far as is practicable), consists of condoms of the same
 
type, style, class, and size, manufactured by a single manufacturer
 
under essentially the same conditions, and at 
(essentially) the same
 
time.(a) 
 CASES of a LOT should be stored under the same light, tempera­
ture, and humidity conditions.
 

Each CASE in a lot must be assigned a unique number. 
 The BOXES
 
within a CASE are numbered 1 through 40 (or 1 through 80), 
based on
 
their position in the CASE. 
 Individual condoms within a BOX are num­
bered I through 144, based on their position in the BOX. An example of
 
such a numbering system is illustrated in Figure 1 (p. 5).
 

Initial Sampling of New Condoms or Stored
 
Condoms That Have Not Been Previously Tested
 

A SAMPLE consists of one or more condoms drawn from a LOT, the
 
condoms of the sample being selected at random without regard to their
 
quality. The number of condoms in the SAMPLE is the SAMPLE SIZE.
 

A three-stage random sampling technique will be used to select
 
condoms from the LOT. 
 Cases will be randomly selected in the first
 
stage, BOXES within CASES in the second stage, and individual condoms
 
within BOXES in the third stage.
 

(a)The term "LOT", 
as used in the Handbook, does not necessarily refer
 
to the manufacturer's coded lot. 
 Sometimes several different lot code
numbers will be present in a shipment, 
or even within individualcases,
e.g. packages containing condoms of several 
colors. In this event, the
basic sampling unit may consist of the whole shipment or parts of the
shipment that can 
be discretely identified because of different manufac­turer, type, style, class, size, date of manufacture, storage site or
storage condition. 
 Details of this choice should be recorded under
 
comments, Form A2-8.
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SAMPLE SIZE will depend on the size of the LOT. 	 a
To collect 

sample sufficient to perform all 
of the tests and measurements, se!e.t
 
sample size according to LOT size, as indicated in Table 1 (p.7).
 

A random number table (Appendix 1), or a random number generator
 
program for 	a calculator, will be used to identify the units to be
 
selected at 	each stage. A brief description of how a random number
 
table is used to select a sample is also given in Appendix 1. If a
 
calculator with a random number generator program is available, direc­
tions on 
the use of the program will be given in the calculator manual
 
and should be followed.
 

Each Test Lot will be given a TEST CODE consisting of 2 letters
 
designating the country in which the tests 
were conducted, and 6 numbers
 
designating the year, month, and day that the tests were conducted or
 
started. If more than one LOT is tested on a given day, a code letter
 

can be added.
 

EXAMPLE: 	 Test Code PH800211 indicates a Test Lot tested in
 

the Philippines commencing Feb. 11, 1980.
 

The Test Code should be recorded in the designated box on all DATA
 
COLLECTION FORMS and should be entered into the box in the upper right­
hand corner of all REPORTING FORMS (see Appendix 2).
 

Sample size, data to be recorded, and acceptance criteria (if
 
available) for each test and measurement are as follows:
 

Dimensions: Twenty condoms selected at random from each LOT are to
 
be checked for Package Seal Integrity and determination of thickness,
 
length, weiht, and quantity of lubrication (see Checking Condom Dimensions,
 
Lubrication, and Packaging, p. 14). 
 Use data collection forms as shown
 
in Appendix 2 (FORM A2-2). ALL sample condoms must fall within the
 
specified dimensions in order to comply with generally accepted standards
 
for new condoms.
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TABLE 1.
 

RANDOMLY SELECT
 

Cases(a) Boxes 
 Condoms
Lot Size Sample Size from each lot 
 from each case from each box
 

Less than 384 
 4 
 8 
 12

35,000
 

35,000 to 480 
 12 
 4 
 I0
 
150,000
 

150,001 to 640 
 20 
 4 
 8
 
500,000
 

More than 900 
 25 
 4 
 9
 
500,000
 

(a)Assumes 40 gross per case. 
 For different size cases, adjust all
 
selections proportionally.
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Water Test: 
 Condoms are sampled in accordance with Table 2, p. 9,
 
and tested for pinholes (see Water Test for Pinholes, p. 19). 
 Use data
 
collection forms shown in Appendix 2 (Form A2-3). 
 LOT ACCEPTABILITY is
 
determined by the acceptance (AC) 
and rejection (RE) numbers given 
in
 
Table 2, p. 9.
 

Air Inflation Test: 
 One hundred condom samples are tested for
 
Bursting Volume and Bursting Pressure (see The Air Inflation Test,
 
p. 24). Use data collection forms shown in Appendix 2 (FORM A2-5).
 
Plot the data distribution using form A2-10. 
Then calculate the Condom
 
Deterioration 
Index (CDI) (Table 3, p. 10) using the Bursting Volume data.
 
Form A2-6 
(see Appendix 2) should be used as the worksheet for this
 

calculation.
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TABLE 3. CALCULATION OF THE CONDOM DETERIORATION 
INDEX (CDI) 

1. USE THE WORKSHEET SHOWN IN APPENDIX 2 (FORM A2-6) 
THE NUMBER OF CONDOMS2. TESTED (N) SHOULD BE EITHER 100 OR 50AS INDICATED IN THE SAMPLING PROTOCOLS 

3. CALCULATE A AND B USING FORM A2-6 IN THE FOLLOWING WAY: 

VOLUME LEVELS WITHOUT DATA MUST BE LEFT BLANK (DO NOT RECORD AS ZERO) 

NUMBER OF 
CONDOMS 

TESTED 
BURST 

VOLUME 

COUNT THE 
NUMBER BURSTING 
AT EACH VOLUME 

DIVIDE Z 
BY N 

TAKE THE 
NATURAL LOG 

OFX 

MULTIPLY 
X BY Y 

N LITERS 
LEVEL 

:Z :X =Y :XY 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 

25 
24 
23 
22 
21 
20 
19 
18 

17 
16 
15 
14 SUM OF XY 

13 ABOVE THE 
LINE =A 

12 
11 A= 

BELOW
11 LITERS XY BELOW THE

LINE = B 

4. CALCULATE THE CDI AS FOLLOWS (IGNORE THE NEGATIVE SIGNS OF A AND B) 

A + 5B = CDI 
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TABLE 4. Test for Normal Distribution
 

1. 
Calculate mean (R) and standard deviation (S) (see Appendix 4).
 
2. 	 Perform the following calculations
 

- 1.5(S) = A 
 + 0.5(S) = D 
- 1.0(S) = B i + 1.0(S) = E 

x 0.5(S) = C x + 1.5(S) = F
 
3. 
Record the number of condoms falling within each of the following
 

Intervals (Observed Frequency), and calculate (OiEi)2
 
Ei
 

Observed
 
Frequency Theoretical Frequency Oi_Ei
Interval (0i) 	 (Ei) 
 Ei
 

Zero to A 
 0.0668 x sample size =
 
greater than A to B 
 0.0919 x sample size =
 
greater than B to C 
 0.1498 x sample size =
 
greater than C to R 
 0.1915 x sample size =
 
greater than R to D 
 0.1915 x sample size =
 
greater than D to E 
 0.1498 x sample size =
 
greater than E to F 
 0.0919 x sample size =
 
greater than F 
 0.0668 x sample size =
 

4. Add together all the (OiE)2 values to 2
find x


5. 
 If x^ is GR:. R THAN ll.07, then proceed to an ACCEPT/REJECT test
 
by countir 
 .11 condoms that burst under10 liters and referring to
 
Table 3 for ACCEPT/REJECT decisions. 
 If the number of condoms
 
bursting under 10 liters falls between the Accept (Ac) and Reject
 
(Re) numbers, then proceed to the next sampling stage in Table 3
 
until an ACCEPT/REJECT decision can be-made (see Instructions for
 
Use and Multiple Sampling Plans: Table 2).
 

6. If x
2 is LESS THAN11.07, then proceed to set up the monitoring
 
charts as described in the next section.
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Sampling for Routine Monitoring of Condoms in the Field
 

If the new or stored condoms have passed the dimension specifications
 
and Water Test and exhibit acceptable, uniformly distributed Air Burst
 
Volume data according to the Initial 
Sampling protocols described in the
 
previous section, they will usually be stored in a warehouse(a) and
 
dispensed to regional stores or 
retail outlets over a period of months
 
or years. It is recommended that a random sample be taken every 6 months
 
from each identifiable lot or shipment and tested. 
 Results from these
 
tests, when plotted on control 
charts will show trends in the strength
 
and uniformity indicating Rate of Deterioration of the condoms. For
 
the purpose of field testing, the Bursting Volume, and Bursting Pressure,
 
may be used to monitor the Rate of Deterioration. The MONITORING CHART
 
for each identifiable Lot or shipment of condoms is constructed in the
 
following way using the Form A2-7 
(shown in Appendix 2):
 

Monitoring Chart Construction
 

1. 
 Every 6 months, collect one sample, each sample consisting of fifty
 
condoms from each LOT. 
 Check Package Seal Integrity on all of these
 
(p. 16). Then test sample by Air Inflation (p. 24).
 

2. 
 Plot the MEDIAN of the Burst Pressure and the MEDIAN of the Burst
 
Volume on Form A2-7. 
 Note: The median values 
can be found by
 
starting at the weakest condom on 
the distribution chart (Form A2­
7) and counting upward, until 
half the total sample has been
 
counted (e.g., the 25th weakest condom in a sample of 50). The
 
Burst Value of this condom is the MEDIAN value.
 

3. 
Calculate the Condom Deterioration Index (CDI) (see Table 3; p. 10
 
for instructions and plot on 
Form A2.7.
 

(a)For proper warehousing techniques, see "The Purchase, Shipment,

Storage and Distribution of Contraceptives in Developing Countries,"

Dr. S. Bruce Schearer. The Population Council, One Dag Hamarskjold

Plaza, New York, NY 10017, USA.
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4. If 
a sudden change occurs in either the MEDIAN Burst Pressure or
 
Burst Volume values or if the CDI 
is in the Intermediate Zone or
 
the Unacceptable Zone, take another random sample consisting of 100
 
condoms and retest.
 

5. 
 If the results of the second test show the condoms to 
be in an
 
Intermediate Stage of deterioration, the condoms in that Lot or
 
shipment should be distributed only at the discretion of the
 
appropriate authority and 
retested every 90 days for the duration
 

of their shelf life.
 

If the condoms are 
in the Unacceptable Zone, distribution of these
 
stocks should be suspended, if possible, and additional random
 
samples consisting of 300 condoms taken. 
 One hundred condoms from
 
this additional 
sample should be tested by Air Burst (see page 8
 
and page 24). The remaining 200 condoms should be packed carefully
 
and sent for independent evaluation to:
 

QA Laboratory
 
PIACT/ASIA
 
MCC P.O. Box 189
 
Makati 3117
 
Manila, The Philippines
 

An Independent Check Report will 
be returned within 60 days. (If the
 
Unacceptable result is confirmed by the independent check, 
a standard
 
report (Appendix 2: 
Forms A2-7 through A2-12) should be submitted
 
to the appropriate authority with the recommendation that the lot of
 
condoms sampled are of UNACCEPTABLE QUALITY and should not be distributed
 
for their stated purpose.
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PIACT CONDOM QUALITY 
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CHECKING CONDOM DIMENSIONS, LUBRICATION, AND PACKAGING
 

The following procedures for measuring dimensions and lubricants
 
are derived from published International Standards Organization Stan­
dards (IS04074-1980) or, where these have not yet been formulated, from
 
ANSI/ASTM D3492-77 Standard Specifications for Rubber Condoms and United
 
States General Services Administration Specification 22-C-001597A (GSA-

FSS) 1977, Interim Federal Specifications-Condoms, Rubber, Contracep­

tive.
 
A method of examining the package for a tight seal measured as
 

Package Seal Integrity has also been included because many unsealed
 
packets have been reported among condoms stored in hot and humid climates.
 

Procedures for Measuring Dimensions and Lubricants
 

1. 	The length of the condom, excluding the teat, is measured to the
 
nearest 1 mm. 
 This can best be achieved by unrolling the condom
 
onto the plastic pin shown 
in Figure 3. Unroll the condom, stretch
 
it slightly twice to smooth out the wrinkles caused by the condom
 
having been rolled up. 
 Put the condom over the mandrel and let it
 
hang freely, stretched only by its own weight. Note, to the near­
est millimeter, the smallest value of the length of the condom that
 
can be read on the scale outside the open end of the condom.
 

2. 
 To measure the width of the condom, unroll the condom and lay it
 
flat 
over the edge of a steel ruler, allowing it to hang freely.
 
Measure to the nearest millimeter the width of the condom at any
 
point up to 85 mm from the open end. 
 For tapered condoms, measure
 
the width at the 85 mm point. For flaired condoms, measure width of
 
the parallel pcrtion.
 

3. 	 The double wall tnickness is f;=asured(a) on condoms from which
 
lubricant has been removed with water or isopropanol, and are
 
then dried to constant mass. 
 If Quantity of Lubricant is measured
 

(a)Micrometers. The dial micrometer used to measure the thickness of
 
flat specimens should be capable of exerting a pressure of 25 + 5
kPa (3.6 + 0.7 psi) on the specimens, and of measuring the thiEk­ness 	to wTithin + 0.01 mm (0.0004 in.). 
 The foot in contact with
specimens shoul6 be at 
least 6 mm (0.236 in.) in diameter. The
anvil of the micrometer should be at least 35 mm (1.4 in.) in
diameter, be parallel to the face of the contact foot.
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as outlined in 5 (below), the same condoms may be used for this
 
thickness measurement. 
 When a condom is textured, the thickness is
 
measured in 
a nontextured area. The measurements are usually
 
reported to the nearest 0.01 mm. 
The wall thickness of condoms is 
measured at three points: 10 + 2 mm from the open end, 30 + 5 mm
 
from the closed end, and at the mid-distance between those two
 
points. Lateral measurements made from the closed end of reservoir
 
style condoms should exclude the reservoir tip. The individual
 
measurements, and the average value of all three measurements, are 
to be
 
recorded for each condom on 
Form A2-2 (Appendix 2).
 

4. 
 After the thickness measurement, condom weight is measured on a
 
balance and reported to the nearest 1 mg. 
 This measurement may be
 
made in conjunction with measurement of quantity of lubrication
 

(see below).
 
5. Lubricant is measured by weighing the sealed package on 
an analytical
 

balance. 
 Each packet is then opened, taking care to retain all
 
pieces. 
 The packet and condom are washed in isopropanol until all
 
lubricant is removed; they are then dried to a constant weight.
 
All weights are recorded to the nearest milligram (mg). (Use data
 
collecting form shown in Appendix 2. Form A2-2) 
 Weight of the
 
lubricant is determined by subtracting the weight of the washed and
 
dried sample (packet and condom) from the initial weight of the
 
sample prior to removal of the lubricant.
 

Checking Package Seals
 

A package can 
be checked for leakage as measured by Package Seal
 
Integrity. Place the packaged condom in the clear plastic chamber
 
supplied and couple the chamber to the 
vacuum pump, sealing the chamber.
 
Switch on the vacuum and observe the package. Air trapped in the well­
sealed packages at atmospheric pressure will 
cause them to balloon out 
under vacuum and collapse when the vacuum is removed. Record good (/) 
or bad (x) on data collecting forms shown in Appendix 2. Use the 
Measurements form (Appendix 2, Form A2-2) if condoms are new or are
 
being tested for the first time. 
Use the Air Inflation forms (Appendix
 
2, Form A2-5) if the condoms are being tested under a routine monitoring
 
schedule.
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Recommended Characteristics:
 

1. Different designs are codified as 
follows:
 

Norm A: Nominal width 52 mm
 
,Norm B: Nominal width 49 mm
 

Type 1: Smooth surface
 
Type 2: Textured surface
 

Shape a: Parallel-sided
 

Shape b: Shaped.
 

Norms, types, and shapes may be present in any combination.
 

Dimensional requirements for condoms 
are defined by specific nationally­
accepted criteria and by proposed international standards (ISO/TC 157 N83 E).
 
They are as follows:
 

2. Length: Norm A: 180 mm + 10 mm (range) 
Norm B: 160 mm + 10 mm (range) 
In both cases the length of the teat, if present, is 

excl uded. 
3. Width: Norm A: 52 mm + 3 mm (range) 

Norm B: 49 mm_+ 2 mm (range) 
Norm A, Shape b: Parallel-sided portion, as for 

Norm A; bulb portion, not more 

than 70 mm 
Norm B, Shape b: Parallcl-sided portion, as for 

Norm B; bulb portion, not more 
than 62 mm 

4. Thickness: Not more than 0.16 mm for double-wall thickness, 

5. Weight: 
measured on smooth portions 
Norm A, type 1: Each condom, not more than 1.70 g 
Norm B, type 1: Each condom, not more than 1.60 g 
Norm A, type 2: Each condom, not more than 1.90 g 
Norm B, type 2: Each condom, not more than 1.80 g 
Weight should be determined on a balance accurate 
to 0.005 g. 
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6. Nonlubricated and lubricated condoms. 
 Nonlubricated condoms are
 
powdered to prevent the latex from sticking to itself, and to
 
facilitate mechanical manipulation of the condoms. Lubricated
 
condoms.are dressed with a water-base jelly or silicone-oil-type
 
lubricant. When lubricated condoms are tested as 
specified on
 
page 16, the normal amount(s) of lubricant will vary wi.h the
 

country of manufacture.
 

For USA condoms, the following limits apply:
 

Water-base jelly 350 to 550 mg
 

Silicone-oil type 250 to 500 mg
 

For Japanese condoms, less than 100 mg of silicone oil 
is normal.
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THE WATER TEST FOR PINHOLES
 

Description of the Apparatus
 

The water test apparatus (Figure 4) is designed to test condoms
 
for pinholes, according to specifications laid down by the following
 
authorities:
 

American Society for Testing and Materials ANSI/ASTM D3492-77;
 
Para. 7.2.2
 

SIDA (Swedish) Specifications for Rubber Condoms P:4, Para. 6.1
 

British Standards Institution, BS3704 1979 Appendix C
 

International Standards Organization Standards 4074/Part 5, First
 
Edition 1980-10-01.
 

The apparatus is 
a compact, portable unit composed of two identical
 
water metering and dispensing systems with condom holders, arranged as
 
shown in Figure 5.
 

Supplies Required:
 

1. 
 Large sheets of blotting paper (a colored paper, particularly
 
green, is preferred by many operators)
 

2. 
 Sheets of absorbent paper (newspaper can be used)
 
3. Vinyl, latex or thin cotton gloves
 
4. Contaiier for oisposal of condoms
 

Instructions for Use of the Water Test Apparatus:
 

1. 
Attach MASTER ON-OFF VALVE to a domestic water supply running
 
at 
a pressure between 70 and 700 kPa (approx. 10-100 pounds
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per square inch). 
 Place the DRAIN TUBE into a suitable sink,
 
drain or storage vessel. This sink should be close to and
 
lower than the apparatus to provide a height difference of
 
at least 0.6 meters between the drain outlet at the back of
 
the apparatus and the end of the drain tube.
 

2. 	 Turn both THREE-WAY VALVES so that the arrows 
point upward,
 
and adjust the FLOW-METERING VALVES until the WATER CONTAINERS
 
fill in about 15 seconds. The water should be left running
 
throughout the testing period. 
When the water containers are
 
full, water will overflow into the drain tube.
 

3. 	 Place absorbent paper on the CONDOM SUPPORT PLATFORM.
 
4. 
 Using gloves to avoid damage to condoms from rough skin or
 

fingernails, fully unroll 
a test condom (the plastic pin,
 
shown in Figure 3, page 15, 
can be used to facilitate unrolling).
 
Slip the ring at the open end of the condom over the rim of
 
the first CONDOM HOLDER RING, and give the condom a gentle
 
downward pull to position it properly on the holder.
 

5. 	 Make sure the WATER CONTAINER is full and overflowing; then
 
adjust the THREE-WAY VALVE so that the arrow on the valve
 
handle ispointing downward.
 

6. 	 Prepare and mount a second condom on 
the second CONDOM HOLDER,
 
following instructions 4 and 5.
 

7. 	As the first water-filled condom hangs on the holder, tap it
 
to break bubbles inside, then inspect for visible water leak­
age (spraying or beading) through the condom wall. 
 Condoms
 
with obvious leaks should be recorded as failures.
 

8. 	 If no leaks are evident from visual inspection, turn the
 
THREE-WAY VALVE so 
that 	the arrow points upward. Crasp the
 
condom just below the holder, remove it from the hider, and
 
twist the open end firmly shut. Roll the water-filled condom
 
three times on a sheet of absorbent paper to remove excess
 
lubricant and any exterior water droplets resulting from
 
removal of the condom from the holder.
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9. 	 Firmly roll the water-filled condom three times over a sheet
 
of dry blotting paper. 
 Also stand the condom on its closed
 
end while exerting firm pr,ssure. After each procedure, in­
spect the paper for signs of water leakage from the condom.
 
When any condoms leave wet marks on the blotting paper, locate
 
the position of the hole by re-rolling and/or pressing the
 
water-filled condom to squeeze water drops through the hole.
 
Mark the hole with a felt-tip marking pen, empty the condom
 
and measure the position of the hole from the closed end
 
(excluding any teat). Using a record form such as 
that 	shown
 
in Appendix 2 (Form A2-3), record as 
failures any condoms with
 
holes at any position from the tip up to 25 mm from the open
 
end. Record the distance of the hole from the open end.
 

10. Place another test condom on 
the first CONDOM HOLDER, fol­
lowing steps 4 and 5.
 

11. 
 Test the condom on the second CONDOM HOLDER by following steps
 

7, 8 and 9.
 
12. Continue testing in this way until 
the sample set is com­

pleted. Destroy all condoms tested.
 

Maintenance and Repair
 

No routine maintenance is required. Internal leaks can be repaired
 
by simple plumbing techniques. Delivered Volume should be checked
 
weekly by collecting the contents of the reservoirs into graduated
 
cylinders. Adjustment of the volume is achieved by loosening the clamp
 
nuts on the overflow tubes at the top of the reservoirs and sliding the
 
tubes up or down to achieve the desired volume (300 ml) of water. In
 
rare cases, wherein condoms will not hold 300 ml of water, the tubes
 
should be lowered as much as possible. This will result in the delivery
 
of approximately 270 ml of water.
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THE AIR INFLATION TEST
 

Description of the Apparatus
 

'*he Air Inflation Apparatus (Figure 6) is designed to test condoms
 
for Bursting Volume and Bursting Pressure according to specifications lid
 
down by the following authorities:
 

SIDA (Swedish) Specifications for Rubber Condoms P. 4, Para. 7.
 

International Standards Organization Standards 4074/Part 6, First
 
Edition 19811-01-15.
 

It is 
a compact portable unit composed of two identical air-metering
 
and dispensing systems, condom holders and pressure gages. 
 Air is
 
supplied to the condoms at 
a constant mass flow rate through an ori­
fice. 
 Volume at Burst can be obtained by recording the time to burst;
 
Bursting Pressure can be read directly off the gages. The system is
 
arranged as shown in Figure 7.
 

Supplies Required
 

'1. Stop watch or digital timer calibrated in seconds
 
2. Container for disposal of condoms
 

3. Centigrade thermometer
 
4. Barometer, calibrated in 
mm Hg (preferably a laboratory,
 

mercury-column barometer).
 

5. Vinyl, latex or thin cotton gloves.
 
6. Calibrated Rotameter Flowmeter
 

7. Ear protectors
 
8. Safety glasses or goggles
 
9. Wire for cleaning orifice (1.3 mm diameter)
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Instructions for Use of the Air Inflation Aoparatus
 

1. 	Wear ear protectors to protect against loud noise and goggles
 
to protect against latex fragments.
 

2. 	Connect the apparatus to an air pump or suitable air supply,
 
capable of supplying at least 25 liters per minute at greater
 
than 275 LPa (40 pounds per square inch). If a reciprocal air
 
pump "s used, a storage tank of at least 4 liters should be
 
used to damp pressure surges. The air supply should be well
 
filtered to eliminate oil water and particles greater than
 
10 microns diameter.
 

3. 	 Turn on the air supply and wait until the STORAGE TANK PRES-

SURE GAGE (on the pump) registers the maximum pressure of
 
275-345 kPA (40-50 pounds per square inch).
 

4. 	 The ORIFICE PRESSURE GAGE should register between 55 and 83
 
kPa (8-12 pounds per square inch). This setting has been
 
calibrated in the laboratory and should not need routine
 

adjustment.
 
5. 	 Position the LEAK CHECK VALVE (on back of apparatus) in the
 

USE position.
 
6. 	Using vinyl, latex or thin cotton gloves to avoid damage from
 

skin or fingernails, fully unroll 
a test condom. (The plastic
 
pin, shown in Figure 3, page 15, 
can be used to facilitate
 
unrolling.) Slip the CONDOM LOCKING RING off the first CONDOM
 
HOLDER and place the open end of the condom over the black
 
rubber FLANGE. 
 Pass the closed end of the condom through the
 
CONDON LOCKING RING and gently pull 
the condom upward while
 
pushing the CONDOM LOCKING RING firmly into place.
 

7. 	Position THREE-WAY VALVE so 
that 	it points toward the condom
 
that 	is to be inflated. 

8. 	Open the ON-OFF VALVE, simultaneously starting a timer or
 

stopwatch.
 

lip
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9. 

10. 

11. 

Focus attention on the CONDOM PRESSURE GAGE on the same side 
of the apparatus as the condom that is being inflated. When 
the condom bursts, instantaneously switch off the timer or 
stopwatch and record the peak pressure. Close off the ON-OFF 
VALVE; record Time to Burst and Pressure at Burst. 
If a second o'erator is available, a second condom can be 
loaded on the other CONDOM HOLDER while the first condom is 
inflating. To start inflation of the second condom, switch 
THREE-WAY VALVE to the second condom, reset timer, and turn on 
ON-OFF VALVE and timer simultaneously. 
To obtain Volume at Burst (in liters), multiply the Time to 
Burst (in seconds) by the Corrected Volumetric Flow Rate (in 
liters per second). The Corrected Volumetric Flow Rate (V) is 
calculated at the beginning of each test session, using the 
following equation: 

44.1 x Vo v'i +273 

where Vo is the Standard Flow Rate (set at 0.4 liters/sec in 
this apparatus), 

T is ambient temperature in OC, and 
P is barometric pressure in mm Hg. 

(See Appendix 5 for discussion of this equation.) 

12. 

Record Form A2-5 (Appendix 2) provides a convenient format for 
recording results anz calculations for this test. 
If air inflation testing has not been performed for several 
days or weeks, or if a new operator is using the apparatus, 
test six surplus condoms as practice (without recording re­
sults) before starting on the test sample. 

Amended 10/15/81 
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Calibration, Maintenance and Repair
 

All calibration adjustments and instrument repairs should be recorded on
 
copies of Form A2-4 (Appendix 2) and kept as a permanent record.
 

The ORIFICE PRESSURE GAGE (Figure 6) provides a continuous check of
 
calibration of the mass flow rate through the orifice. 
 It measures the
 
pressure between the pressure regulator and the orifice. 
 Since this
 
pressure and the orifice diameter are the major determinants of mass
 
flow through the system, maintenance of this pressure within narrow
 
limits will 
insure accurate flow except in the unlikely instance of a
 
narrowing of the critical orifice itself, or if the system develops a
 
leak. The apparatus is calibrated against a mass 
flow meter and a gaso­
meter before shipping, and the PRESSURE REGULATOR (Figure 6) is locked
 
in place with a locking nut. Itwill 
not usually require adjustment,
 
but should be checked, as follows, at the beginning of each day of testing.
 

1. Place the ROTAMETER FLOWMETER firmly 'into one of the CONDOM
 
HOLDERS and turn on 
the air. 
 The ball of t'ie flowmeter should
 
float between the two calibration marks.
 

2. If the FLOWMETER ball is 
not floating between the calibration
 
mark, first check for leaks following steps 3 through 5
 
below, then proceed to step 6.
 

3. 
Place the two condoms, (one inside the other) on 
each CONDOM
 
HOLDER and clamp in place with the condom locking rings (Figure 6).
 
Turn both ON-OFF VALVES to the on position and the THREE-WAY
 
VALVE to the right. When the right-hand CONDOM PRESSURE GAGE
 
registers 30 kPa, 
turn the THREE-WAY VALVE to the left. 
 When
 
the left-hand CONDOM PRESSURE GAGE registers 30 kPa, turn the
 
LEAK CHECK VALVE (on back of apparatus) to the check position.
 
Observe the pressure gages for 2 minutes. If no significant
 
pressure drop occurs on either side, the LEAK CHECK VALVE can
 
be turned back to the use position; the condoms can be removed
 
from the holders. Proceed directly to step 6.
 

Amended 5/22/80
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4. If a significant drop in pressure occurs on the right side,
 
check first to see that the condoms are not at fault by
 
replacing them on 
that side with two new condoms. If the
 
pressure still 
drops, unscrew the back of the apparatus and
 
use soap solution to trace the leak 
in the line between the
 
THREE-WAY VALVE and the right-hand CONDOM PRESSURE GAGE or
 

CONDOM HOLDER.
 
5. If a significant drop in prssure occurs on the left side,
 

again, first check for faulty condoms by replacing the condoms
 
and re-checking. If properly sealed, then turn the LEAK CHECK
 
VALVE to the use position until the left CONDOM PRESSURE GAGE
 
registers 30 kPa, then turn the LEAK CHECK VALVE to check and
 
turn the THREE-WAY VALVE toward the right-hand side. If the
 
leak is 
no longer evident, then the leak is confined to the
 
connections between the LEAK TEST VALVE and the THREE-WAY
 
VALVE (Figure 7). If the leak persists, trace the leak in the
 
line between the THREE-WAY VALVE and the left-hand CONDOM
 
PRESSURE GAGE or CONDOM HOLDER. 
 Leaks may occur in the
 
connection between hoses and valves 
or gages, between the face
 
and body of the Magnahelic pressure gages; or, more rarely, in
 
the hoses thenselves. 
 Tighten the connections or meter face
 
clamps, or replace hoses as necessary. Repeat the leak test
 
to assure an 
intact system before proceeding with testing.
 

6. If the FLOWMETER does not read correct;y and no 
leaks are
 
found then loosen the locking nut on the PRESSURE REGULATOR
 
and adjust the regulator until the F-LOWMETER reads correctly.
 
Retighten the locking nut and the system is ready for use.
 

7. If large or frequent adjustments of the PRESSURE REGULATOR are
 
required in order to achieve a proper FLOWMETER READING an
 
obstruction of the orifice is indicated. 
 The orifice should
 
be disassembled and cleaned with acetonn and a 1.3 mm wire.
 

8. Clean the filter on the air supply pump and drain the pump air
 
tank (refer to Pump Handbook). 
 Clean and drain the in-line
 
filter situated in the air hose between the pump and the Air
 

Inflation apparatus.
 

Amended 10/15/81
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Any persistent or difficult problems should be reported to the nearest
 
PIACT office (see Appendix 7).
 

Amended 5/22/80
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A1-1 

APPENDIX 1 
GENERATION OF RANDOM NUMBERS 

Random Number Table
 

Procedure for selecting random numbers is as 
follows:
 

I. Select, by any method, one of 
.ne four pages of tabled values
 
(Table A-1).
 

2. Without direction, bring a pencil point down on 
the printed
 
pac'e so as to point to a digit.


3. 
 Read this digit and the next three to the right. For example,
 

7742.
 
4. 
 Let the first two digits specify the table ro%,, and the last
 

two the table column.
 
5. 
 This isyour starting point in the table of random sampling
 

numbers. If you are interested in selecting fouo cases out of
 
a lot of 20, read this number and the next digit to the rigIht.
 
If this number is 20 or less, 
this would be the number of the
 
first case you would select. Using 
row 77 and column 42 (in
 
,,,e example given above), 
the first case selected would be
 
number 10.
 

6. 
Since you wish a samole of size four, you must also read the
 
three two-digit numbers immediately below 10 that are 20 or 
less, and that are not: 
equal to a previously selected number;
 
namely 06, 02 and 08. 
 it may be necessary to continue to 
the
 
next two columns if you have not reached the required sample
 
size when you reach the last row in the table.
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APPENDIX 2
 
SAMPLE DATm COLLECTION AND REPORTING FORMS
 

The forms included in this appendix are designed to record

and report all the data in the condom field test handbook.
 

They can be removed and photocopied for routine use, The

original copies should be replaced in the handbook.
 

Forms A2-2 to A2-6 are used for data recording.
 

Forms A2-7 to A2-11 are used for reporting.
 

Forms A2-12 is used for both recording and reporting.
 

Amended 10/15/81
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A2-2 

CONDOM FIELD TEST DATA SHEET: MEASUREMENTS SI- Program for Introduction andAdaotation of ContraceptiveStorage Site Shipping Date Test Site Test Date Technology (PIACTI 
Test Code Tested By: Signature 

Brand Color Pack Type 
Daatue Other'Manufacture Lubrication Teat or Plain End 

Parallel 
or Flared Sides 
Smooth or 
Textured Walls 

WEIGHT mg WEIGHT OF WEIGHT OF THICKNESS mmCONDO 10TH LENGTHPACAGE-
LUBRICATION 

- SEAL BEFORE AFTg CNOmm WASHING WASHING B-A CONDOmg VERAG
 .__.B A
---------------------- ! ~2 31 -
-- - -- -_ 
 _ _ --- -__ _ _ __
I -- ­

"-- I I 

-

I - -- 1. i' 

-,
I .-- I 
--__ 1 -___-I '-


IT I 

TOTAL_-_­

( II ----- I U
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CONDOM FIELD TEST DATA SHEET: WATER TEST Program for Introduction and 

Shipping Date Test Site Test Date Technology (PIACn) 

Test Code 

Storage Site Adaptation of Contraceptive 

Testedby 
Sianature 

Brand Color Pack Type
 
Date of Other 
 Lubrication Comments
 
Manufacture
 

Pas Fai T Pas Fal Pas Fai Pas Fai 
," 4i f l' I,
 

I 
 I P assFa i
 

= i t' i_ _ i r- ­

t j! It Ii j [Ti
 

"i I ' I I
I I I I I I - I _ I I I
I 

I I i I I 

i I tI =. I I aa a
a L J a 
 i ii ! I jI I j 1 i I
 

5
i I I IL.. .. - I
 

* a S - Ti r T II I 1 .a a a a _ _ _ ' L I ­
! iI ,! !_____I ___ , I T ! i I 1. 
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 I 

I I I I _________ I
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AIR BURST CALIBRATION CHART 

EQUIPMENT 
TYPE 

EQUIPMENT NUMBER 

DATE INSTALLED PLACE INSTALLED 

PRESSURE GAUGE 

FREQUENCY OF TEST 

Sefore calibration After c librationDate Pg, Psi Flowmeter Pg. Psi jFiowmeter Reairs/replacemen: 

_ _ _ I 
_ 

, I 
- -

I _ 

I 
_ 

­
-



___ 
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CONDOM FIELD TEST r)ATA SHEET: AIR INFLATiON TEST PTOGRAM FOR INTRODUCTION ANDADAPTATION OF CONTRACEPTIVE
 

STORAGE SITE SHIPPING D TE TECHNOLOGY (PIACTI)
TEST SITE TEST DATE 

TEST CODE TESTED BY 
SIGNATURE 

BRAND COLOR PACK TYPE
 
DATE OF 
 OTHER LUBRICATIONMANUFACTURE I.D. TEAT OR PLAIN END
 
TEMPERATURE BAROMETRIC 
 CORRECTED VOLUMETRIC FLOW RATE PARALLEL

0C PRESSURE liter/sec OR FLARED SIDES
mm Hg= H 4 4.1 x 0.4 '"-273 SMOOTH OR=pT =_____ TEXTURED WALLS 

BURSTCONDOM COLOR PACKAG PRESSURE# TIME TO BURST BURSTING VOLUMESEAL. AT BURST seconds VOLUME liters UNDER 
kPa =S V x S I ILITERSIV 

TOTAL1
 

ME__ 
R_ 

i I I I _ _ _ 

ST-NAR -. 
_ I__ 
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CONDOM FIELD
 

PROGRAM FOR INTRODUCTION
TEST DATA SHEET: AtCONDOM DETERIORATION INDEX ADAPTATION OF CONTRACEPTIVE 
TEST CODE TEST DATE TECHNOLOGY (PIACT) 

NUMBER OF MULTIPLY
CONDOMS BURST NUMBERTESTED BURSTING DIVIDE Z NATURAL LOG X BY YVUME AT EACH VOLUME BY N OF 

LEVELN N LITERS zX Y XY 

40
 
39
 
38
 
37
 
36
 
35
 
34
 
33
 
32
 
31
 
30
 
29
 
28
 
27
 
26
 
25
 
24
 
23
 
22
 
21
 
20
 
19
 
18
 
17
 
16
 
15 
 SUM OF XY14 
 ABOVE THE13 
 LINE 
12
 

'1 
 A =
 

BELOW 
11 LITERS 

XY BELOW 
THE LINE 

CDI =A+ 5B=
 



Test Brand Storage Date of Supplies Package 
Code Site Receipt Remaining Strength Pinholes Integrity/ Recommendationst 

Appearance 

UnC: 

n 

KYMNNT 

Id 
_ ----_ 

-f 

z 
t KEY: 	 RECOMMENDATION/ACTION: 

If ACCEPTABLE/then. distribute for Lise.
If MARGINAL/then, distribute at the discretion of project director and retest at 90 day intervals.A recommendation of UNUSABLE means that the condoms have been retested, checked by an independent laboratoryand found to contain severe defects. These condoms should be destroyed. 

0 

0 
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Q/AVIrLt IDENTIFICATION
 
STORAGE SITE 
 MANUFACTURER DATE OF MANUFACTURE 

BRAND DATE OFTEST 

DONOR QUANTITY TEST SITE
REMAINING IN 

DATE RECEIVED STORES
AT STORAGE SITE TESTED BYSIGNATURE 

OTHER IDENTIFICATION COLOR TEATOR PLAIN END
 
OR CODES 
 TOLIEN 

PACK SHAPE PARALLEL OR FLARED SIDES 

LUBRICANT PACK MATERIAL SMOOTH OR TEXTURED WALLS 

NUMBER WEIGHT mg DOUBLE WALL THICKNESS mm PACKAGETESTED WIDTH LENGTH S 
mm mm CONDO LUBRI- VSITEE 

-E - - - CANT -OPEN MID CLOSED AVERAGE % BROKEN 
MEAN 

RANGE
 

COMMENTS 

LETTERS AND REPORTS: PIACT LETTERS AND REPORTS ARE ISSUED FOR THE EXCLUSIVE USE OFCLIENTS TO WHOM THEY ARE ADDRESSED. NO QUOTATIONS FROM REPORTS OR USE OF THE PIACTNAME IS PERMITTED EXCEPT AS EXPRESSLY AUTHORIZED INWRITING. LETTERS AND REPORTS APPLYONLY TO THE SPECIFIC MATERIALS, PRODUCTS OR PROCESSES ACTUALLY TESTED. EXAMINED ORSURVEYED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICALOR SIMILAR MATERIALS, PRODUCTS OR PROCESSES. THE UABILITY OF PIACT WITH RESPECT TO THISREPORT SHALL NOT EXCEED THE AMOUNT OF THE CONSIDERATION PAID FOR THE SERVICES IN 
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WATER TEST
 

Number of Condoms in LOT
 

Number of Condoms Tested
 

Number of Condoms with Pinholes
 

Number of condoms bursting
 

CONDOM 
 COLOR DISTANCE OF PINHOLE
 
# FROM CLOSED END (Excluding ,'at)
 

According to U.S. (ASTM-1977) stand-
 Number of condoms with pinholes
ards for a lot of this si.c, the found in this sample

number of condoms with pinholes

required for:
 

REJECTION OF LOT ACCEPTANCE OF LOT
 

Amended 5/22/S0
 



PRESSIURE AT BURST VOLUME AT BURST 

KPa x 0.01 LITERS x 0.1 

40 
39 
38 
37 
36 
35 
34 
33 3 

21 31 3 
20 30 C 
19 29 m 
18 
17 
16 

28 
2726 
25 

c0
CI
"-1 

15 24 
14 
13 
12 

23 
22 
21 

o 
H 

C 

c) 
Cl0 

ISO Propos.I MN nu nM li Btirs Ir . 20 
10 19 
09 1817 u 
08 16 
07 16 
06 14 
05 13 

NUMBER CF CONDOMS TESTED (N) I B12 
MEDIAN BURST PRESSURE = 10 PIACT tVieti tii Si Vohgai: 

MEDIAN BURST VOLUME = 08 
CDI (CONDOM DETERIORATION INDEX)= [
IF C01 BETWEEN 2.8 AND 3.4-ALERT: REPEAT 

! 1 j 0807 
05 

TEST WIT4 N = 100 
IF CDI GREATER THAN 3.4-UNACCEPTABLE: 

04 
03 

REPEAT TEST WITH N = 100 
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Y Standards for Air Burst Volume 

The following standards used by the Swedish authorities (SIDA) and proposed for use by 
the International Standards Organization (ISO) are based on coefficients of variation of 
50 sample condoms. Since coefficients of variation (mean/standard deviation) are only 
meaningful when the data are "normally" distributed, the Y tests may not be meaningful 
for the present data distribution because it is not "normal." However, these are listed 
here for reference: 

Minimum Y Y value 
Authority Equnton value for for present

Acpetance sample 

SIDA i-18 1.5 

SIDA (aged) 7- 12 1.5 
S 

ISO X-10 2.6 
s 
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APPENDIX 3 
CONVERSIONS AND EQUIVALENTS
 

Since international standard dimensions have not yet been univer­
sally adopted, the following equivalents for PRESSURE and VOLUME may be
 
useful:
 

One kiloPascal (kPa) = 0.14504 pounds per square inch (psi)
 
'One kiloPascal (kPA) = 0.29516 inches of mercury (inHg)
 
One KiloPascal (kPa) = 0.74970 millimeters of mercury (mmn Hg)
 
One liter (z)= 0.03532 cubic feet (cu ft)
 
One liter (z)= 0.26417 gallons (gal)
 

To convert OF to °C, use the following equation:
 

(F 
- 32) 
 = c. 

*A detailed table of pressure equivalents isgiven on the following
 
page.
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APPENDIX .'. 

THE CONDOM DETERIORATION INDEX (CDI)
 

Condom Strength Standards
 

Present standards utilize stress and strain measurements on small
 
samples of condoms (USA - 25 condoms; UK - 10 condoms) to focus upon the 
mean strength of the production lot. The Swedish standards demand
 
Inspection by Variables and attempt also to take uniformity o? strength
 
into account by using a coefficient of variation Y (X-1O)/S.
= 

One primary object of condom strength standards is to maintain
 
a high 
reserve of condom strength since this provides some protection
 
against adverse storage conditions, rough handling, and general 
misuse.
 
And since each individual condom must be strong enough for n3rmal
 
use, breakage rates of just 
a few percent are unacceptable. Therefore,
 
it is insufficient for quality standards to focus solely upon the average
 
condom strength. The weakest condoms at the low end of the strength
 
scale may be too few in number to depress the mean strength to a signifi­
cant degree, but will have a disproportionate impact upon breakage rates.
 
The Swedish standards authorities have sought to limit the s:atter around
 
the mean by utilizing Inspection by Variables, thereby permitting their
 
standard to reflect the standard deviation of the sample. However,
 
Standard Deviation is a statistic of normal distribution and quite often
 
condom strength is not normally distributed. Furthermore, the standard
 
is too sensitive to high strength outliers which do not contribute to
 
the probability of breakage during use.
 

These limitations of existing standards for new condoms are 
further
 
compounded when condoms have been stored for some time in tropical
 
countries 
or under otherwise sub-optimal conditions. Under such conditions,
 
the number of very weak condoms increases rapidly at a certain stage of
 
deterioration. To meet the need for evaluation of stored condoms,
 
PIACT focuses upon the weak end of the strength distribution spectrum
 
and has devised the CONDOM DETERIORATION INDEX (CDI) as an indicator of
 
c o ndo rstr e ngt h .
 

Amiended 10/15/81
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Condom Strength Tests
 

The question of how best to assess the incidence of low-strength
 
condoms in qualified lots of condoms is complicated by the debate on 
inter­
pretatio, of air tests 
versus censile tests. The Air Tests favored by
 
Scandina.ian countries, Canada, and Australia reflect the characteristics
 
and intcgrity of the entire condom while the Tensile Tests, at 
least
 
theoretically, provide a simpler set of parameters unconfounded by differ­
ences in condom dimensions. 
 The two tests measure similar characteristics
 
of the latex and monitor ultraviolet evoked changes in condom strength in
 
a remarkably similar fashion.
 

As long as the test objective is to characterize mean condom strength,
 
Tensile Test parameters, (particularly ultimate elongation or elongation
 
at break) 
are the logical choice for general application as standards.
 
Tensile Tests are traditional 
in the testing of rubber by industry and a
 
great deal of intuitive judgement has been developed around them by profes­
sionals in the condom industry. Small dumbell-shaped strips 
or one-inch
 
wide ring specimens cut from the center of the condoms are stretched in
 
one dimension. 
The result of the strain measurement is expressed as a
 
simple percentage of the original specimen length. 
 The Stress Measurement
 
takes thickness into account, being expressed as 
force per unit cross­
sectional area. 
 All of these factors - 1) confinement of the test to a
 
small part of the condom, 2) stretch in 
one direction, 3) relationship of
 
final 
stretch 0 original specimen length and, 4) normalizing of stress
 
data for, thickness and width, should serve to control in the Tensile
 
Test some of the variables which may confound results of the burst test.
 

The impact of some of these confounding variables on the Air Burst
 
Test, (e.g., thickness, three dimensional stretch and shape) appears to be
 
quite small in practice, especially within a single production lot of
 
condoms. Differences 
in width and length do not appear to increase the
 
variance substantially within condom lots since the standard deviations
 
for air burst and tensile parameters are quite similar when viewed in
 
proportion to the normal 
range of values. However, different lots of
 
condoms of disparate size will 
result in variation in the air burst strain
 

Amended 10/15/81 
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results. Although length can be effectively controlled hy blowing up
 
only a standard length of the condom, width variation remains as an
 
uncontrollable variable accounting for more 
than 30% in starting
 
volume between the narrowest and widest allowable condom.
 

Discussion in the preceding paragraph was based upon the question
 
of the Burst Test for universal use in characterizing and comparing the
 
mean strength of condom material. 
 Tensile Tests may hold the advantage
 
over Air Burst in this regard. However, the importance of low outliers
 
(maverick condoms at the low end of the strength range) in determining
 
the quality of a condom batch, calls for a test that can 
effectively
 
measure the full range of functional strength. A condom weak in any of
 
its parts is a weak condom regardless o7 how strong the other parts may
 
be. It follows that strength tests aimed at determining weak outliers
 
must test the entire condom, not just a small p2rt of it. The sub­
population of weak condoms that accumulate while aging in the labora­
tory or in storage is probably made up of condoms that were orginally
 
the weakest in the lot. 
 Significant number of weak, newly manufactured
 
condoms could have a substantial 
impact on the immediate effectiveness
 
of condoms distributed as 
well as upon their useful shelf life. Field
 
tests of condoms must focus upon the low outliers because they offer the
 
most sensitive method of monitoring changes in condom strength 
over
 
time. Based on these considerations and the objective oF detecting
 
changes in condom quality before they result in increased breakage during
 
use, Air Burst Tests are utilized in the PIACT field protocol for condom
 

quality assessment.
 

Amended 10/15/81
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APPENDIX 5
 
BURSTING VOLUME CALCULATION AND FLOW CALIBRATION THEORY
 

Correction of Volumetric Flow Rates
 

The Burst,ng Volume is calculated by multiplying the Volumetric Flow
 
Rate through the orifice by the Time to Burst. 
 The orifice is actually
 
a mass-flow-limiting device, and the downstream volumetric flow rate is
 
therefore a function of ambient pressure and temperature. To further
 
complicate matters, the mass 
flow from the orifice is a function of
 
upstream temperature as well as 
the pressure across the orifice. 
 This
 
pressure is controlled at a constant by the pressure regulator. 
 The
 
upstream temperature is equal 
to the ambient temperature plus a maximum
 
of about 20C added temperature from the pump. The temperature added by
 
the pump represents less than 0.2% effect on the flow calculation, and,
 
for practical purposes, will be ignored. 
 However, an increase in ambient
 
temperature of 100C will decrease the mass 
flow by about 2% and, therefore,
 
must be considered in the calculation.
 

As mentioned above, the volumetric flow rate is also affected by
 
both downstream temperature and pressure. At altitudes higher than sea
 
level, due to rarification of the air, the volumetric flow rate will be
 
increased. 
 For example, at 2500 m (8202 ft) the volumetric flow rate
 
will be 36% greater than at sea level. 
 An increase in temperature will
 
also rarefy the gas, increasing the volumetric flow rate. 
 For example,
 
at 
350C the flow will be 4% greater than at 240C. To derive the true
 
volumetric flow rate, the following equation should be used:
 

TA. P0 TA. 

V = 
o To PA = 'o oA
 

due to due to
 
upstream downstream
 

temperature temperature
 
changes and pressure
 

changes
 

Amended 10/15/81 VQ
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where V = true volumetric flow rate (z/sec),

V = standard flow rate (0.4 L/sec at 760 mm 
 Hg and 240C),
 

=P0 standard pressure (760 nm Hg, 101 kPa),
 
To = standard temperature (297°K),
 

'A= ambient temperature (°K), and
 
PA = ambient pressure (mm Hg, kPa).
 

This equation reduces to:
 

V = 44.1 x 0.4 /'--= 

where T r ambient temperature (°C)
 

as given in the data collection form for the Air Inflation Test (Appendix 2,
 
Form A2-5).
 

Amended 5/222/80 \60
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APPENDIX 6
 

ADDRESSES OF PIACT OFFICES
 

* 	 PIACT 
Technical Services Unit and Office of the Executive Director 
Canal Place 
130 Nickerson Street 
Seattle, Washington 98109 USA 
Telephone: (206) 285-3500 
Cable: PIACT 
Telex: 	 International: 4740019
 

Domestic: 152348
 

PIACT/ASIA
 
P.O. Box 2030
 
Jakarta
 
Indonesia
 
Telephone: 77-46-92
 

PIACT de Mexico, A.C.
 
Shakespeare No. 27
 
Mexico 5, D.F., Mexico
 
Telephone: (905) 533-5228
 

** 	 PIACT/ASIA QA Laboratory
 
MCC P.O. Box 189
 
Makati 3117
 
Manila, The Philippines
 
Telephone: 87-70-60
 
Cable: PIACTASIA
 
Telex: 722-23102 (PIAA PH)
 

* PIACT QA Coordinator for all regions except Asia 
** PIACT/ASIA QA Coordinator 

Amended 10/15/81
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APPENDIX 7
 
CALiBRATION CONTROL AND VALIDATION SCHEME
 

Equipment used to perform Quality Control 
tests on contraceptive
 
products is provided by PIACT to affiliate organizations on a long-term
 
loan basis. 
 The equipment is loaned subject to certain conditions relating
 
to maintenance of proer function. 
 These conditions include:
 

1. 	Record keeping for data and calibration checks according to the
 
appropriate PIACT manual.
 

2. 	Full participation in PIACT QA Calibration Control and Validation
 

Schemes.
 

3. 	Data sharing with the central 
PIACT data pool for the purpose of
 
research and development.
 

4. 	Conforming to the guidelines for reporting and recommended
 
action, particularly in the case of goods which are 
suspect or
 
unsatisfactory on 
the 	basis of tests made with the PIACT equipment.
 

A more detailed explanation of these activities is follows:
as 


1. 	Record Keeping for Data and Calibration Checks
 

Calibration checks should be performed routinely according to
 
the appropriate PIACT manual. Calibration and dati' 
record forms
 
provided with the manual should be used routinely and kept on
 
file in the test laboratory.
 

Amended 10/15/81
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2. Calibration Control and Validation
 

Calibration control will 
be carried out by the regional PIACT QA
 
Coordinator and will take the form of periodic visits by the QA

Coordinator or a designated representative. During the visit, the
 
calibration of 
11 equipment will be checked. Records will be
 
examined and test lots will be run. 
 In addition, standardized
 
samples of products will be sent to the affiliate laboratory
 
periodically. 
These should be tested and results of these tests
 
returned to the regional PIACT QA Coordinator as soon as possible
 
(see Appendix 6 for address of nearest QA Coordinator).
 

Copies of all test and calibration records and reports should b2
 
sent to the regional PIACT QA Coordinator on a regular monthly
 
basis 
or as they may become available.
 

When lots or shipments of products fail 
to pass the tests,
 
they should be resampled and retested. Samples of these suspect

products should also be sent to the regional PIACT QA Coordinator
 
for independent testing. 
 Sizes of samples and instructions for
 
mailing and reporting are given in the appropriate manual (see Condom
 
Handbook page 12).
 

3. Data Sharing
 

The copies of test records 
sent monthly to the regional coordinator
 
will be stored in a central data file and periodicall, analyzed
 
according to region, condom brand, environmental conditions,
 
packaging and other factors. 
 These results will be shared with
 
the affiliate laboratories and other agencies concerned with
 
assessing and improving condom quality as well 
as storage and
 
handling practices.
 

Amended 10/15/81
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4. Guidelines for Reporting and Recommended Action
 

Because of the imperfections of sampling under difficult environ­
mental 
conditions and in view of the economic and programmatic
 
implications of destroying large quantities of stored products,
 
great care should be-taken in following the procedures for
 
Resampling, Retesting and Independent Checking of suspect products
 
before designating lots as UNUSABLE. 
 In some cases, PIACT may
 
request that samples be sent for additional checks to other
 
laboratories or manufacturers prior to issuing a final 
report.
 

The importance of regular MONITORING must be emphasized,
 
particularly for condoms. 
 Plotting deterioration trends over
 
time will permit action to be taken before the product becomes
 
UNUSABLE, thereby avoiding the high cost of replacing deteriorated
 
condoms as well as protecting users from risks associated with
 
the use of weak condoms.
 

Amended 10/15/81
 

\
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A7-3
 

4. Guidelines for Reporting and Recommended Action
 

Because of the imperfections of sampling under difficult environ­
mental conditions and in view of the economic and programmatic
 
implications of destroying large quantities of stored products,
 
great care should be taken in following the procedures for

Resampling, Retesting and Independent Checking of suspect products

before designating lots as UNUSABLE. In 
some cases, PIACT may

request that samples be sent 
for additional checks to other
 
laboratories or rinufacturers prior to issuing a final 
report.
 

The importance of regular MONITORING must be emphasized,

particularly for condoms. 
 Plotting deterioration trends over
 
time will permit action to be taken before the product becomes
 
UNUSABLE, thereby avoiding the high cost of replacing deteriorated
 
ccidoms as well 
as protecting users 
from risks associated with
 
the use of weak condoms.
 

Amended 10/15/81
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Introduction 

National family planning. programs, as well as major donors, have 
expressed the need for assistance in assessing the quality of various 
contraceptive products end in developing an indigenous capacity carryto 
out independent, in-country testing. This capability is desire4 not only 
to assess the qua)lity of recently received contraceptives, but also to
 
assist in monitoring the quality of these items as they move through the 
family planning programs to the ultimate use's. 

latex condoms from most eetablished manufacturers are generally
 
strong, uniform and free from holes. Kowever, little is known about the 
effects of suboptimal storage conditions, especially in tropical and 
subtropical climates.
 

Various claims of premature condom deterioration have been made in
 
recent years. In t'.e light of these, it is clear that there are 
no 
reliable data relati., to condom quality available to program managers
 
and distributors, to them make
enable to meanginful accept/reject­

decisions.
 

Managers in the field deal with a variety of condoms from different
 
sources and at different stages of deterioration. These include:
 

(1) New condoms from large, established manufacturers.
 

(2) New condoms from small plants or from manufacturers in the 
starting-up phase of production, sometimes with no electronic
 
testing equipment or inadeq4ate routine quality control
 

procedures.
 

(3) New condoms from either of the above sources with, or without
 
independent quality checks. 

(4) Aging condoms stored under vrious conditions. 

(5) Condoms of unknown vintage transferred from other programs. 

There is',therefore1 a need for a system of'quality control that may
 
be geared to these conditions. It must be simple, practical and rugged;
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roquire no special skills to operato, ohlibrate 'or maintain; and have a
low Capital cost.
 

With these considerations, 

COmprehensive PIACT initiated a program to
package of develop'aequipment inforationfor field testin training,of condoms. and calibrationThree types of data are generated by thetest protocols:
 

(i) Tests of new condom stocks for conformity with specifications
. dimensions, quantity of lubricant, incidence of pin-holes).
(2) Tests for uniformity of strength in new or stored condom stocks,
Permitting 
managers to evaluate stocks on the basis of how manyvery weak condoms exist in 
each lot.
 
(3) Rapid, low cost tests for monitoring changes in median strength
and incidence of weak condoms in different condom ctocks,Permitting 
mana-ers to monitor and compare changes in strength
of stored condoms 
over time. 
 This information will allow appro­priate adjustments 
to be made in storage conditions, packaging
specifications, 


and regional inventories in order to achieve
 
maximum shelf life and to insure that only high-strength productsreach the User.
 

PIACT International 

laboratories 


have sot-up contraceptive 

quality assurance
in different developin. countries such as Indonesia, Thailand,
The Philippines, 
and Banladesh'
 

Zhe standard testing procedures are Given below: 

TE.STI;G POCp )Ujp 

For testing condoms, we consider LOTS.
4e-or 8 0-gross (5760-11,520 
A LOT usually consists of
condoms) shipping
practicable, cases. 
 Each LOT, as far as
 consists of condoms from a single manufacturer,
type, style, class, of the same
Cnd size, manufactured 


Conditions, under essentially
and at essential-Ly the 
the same 

came time. 
 CAS;S of a LOT should be
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stored under the same light, temperature, and humidity conditions.
 

A three-stage random sampling technique is employed to select condoms
 

'from the lot. Cases are rundomly selected in the first stage, boxes
 

within the cases in the second stcge and individual condoms within boxes
 

in the third stage. Sample size depends on the size of the lot. To
 

collect a sufficient sample to perform all the tests and measurements,
 

one has to proceed according to lot size as indicated in the table-1
 

below.
 

Table-1
 

Cases from Boxes from Condoms from
 
Lot size Sample size each lot each case each box
 

Less than
 
35,000 384 4. 8 12
 

35,000 to
 
150,000 480 12 4 10
 

150;001 to 
500,000 640 20 8 

More than 
500,000 900 25 4 9 

CHECKING CONDOM DID'.S!0NS3, LL-_RICATION, AMD PACkaGING 
The following procedures for measuring dimensions and lubricants arq 

derived from published International Standard 0rganization's Standards 

(IS04074-1930) or, where these are not yet formulated, from ANSI/ASTM 

D5492-77 Standard Soecifications for Pubber Condoms and United States 
Gceneral Services Administration Specification 22-C-001597A (GSA-FSSO 1977 

Interim Federal Specifications-Condoms, Rubber, Contraceptive. A method 

of examining the package .for a tight seal hns been added because many 

unsealed packets have been observed among stored condoms in hot and humid 

climates. 
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PROCEDIMES FOR IMMSURING D13ENSIONS AND LUBRICAIITS 

1. Length of condom
 

The length of the condom, excluding the teat, is measured to the
 
nearest 1mm by using mandrel. The condom is put over the mandrel 
 to hang 
freely, stretched only by its own weight. 
The length of the condom that
 
can be read on the scale outside the open end of the condom is noted to
 
the nearest mm, the smallest value.
 

2. W'idth of condom
 

To measure the width of the condom, the condom is unrolled and laid 
flat over the edge of a steel ruler, allowing it to hang freely. The
 
width of the condom at any point up to 85mm from the open end is measured
 
to the nearest millimetre. For tapered condoms, the width at the 85mm
 
point is measured. For flaired condoms, the width of the parallel portion
 

is measured. 

3. Thic:ness of condom 

The double wall thickness is measured on condoms from which lubricant
 
has been removed with isopropanol, which are then dried to constant mass.
 
If quantity of lubricant is measured the same condoms may be used for this
 
thickness measurement. Mhen a condom is textured, the thickness is 
measured in a nontextured area. The measurements are usually reported to 
the nearest 0.01mm. The wall thickness of condoms is measured at three 
points: 10 + 2 mi from the open end, 30 + 5 mm from the closed end, and 
at the mid-distance between those two points. The average value of all 
three measurements are recorded for each condom.
 

4. Weight of condom 

The weight of a condom after the thickness measurement is measured
 
on a balance and reported to the nearest I mg. This measurement may be
 
made in conjunction with measurcment of quantity of lubricant. 
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5. Weight of lubricant 

Lubricant is measured by wei&hing the sealed package on an analytical
 
balance. "ach packet is thenl opened, takin care to retain all pieces.
 
ThIe packe and condom are washed in isopropanol until all lubricant is
 
removed; they arc then dried to a constant weight. All weights are recorded 
to the nearest milligram (Lie). Weight of the lubricant is determined by 
substracting the weight of the washed and dried sample (packet condom)and 

from the initial weight of the 
 sample prior to removal of the lubricant. 

Checkinp Packag*e Seals 

A package can be checked for leakage by placing it in the clear 
plastic chamber supplied, coupling the chamber to the vacuumpump, sealinG 
the chamber, switching on the vacuum and observing the l5ackage. Air
 
traped in the well-sealed packages at atmospheric pressure cause them
 

to swelling under vacuum and collapse when the vacuum is removed. 

Recom.unded Characteristics
 

Different desiz,ns are codified as follows:
 

Norm A : Nominal width 52 mm
 

Norm B : Nominal width 49 mm
 

Type 1 : Smooth surface
 

Type 2 : Textured surface
 

Shape a: Parallel-sided
 

Shape b: Shaped
 

Norms, types, and shapes may be present in any combination. 

Dimensional requirements for condoms as defined by currently accepted
 

criteria or by proposed international standards (ISO/TC 157 N83 E) are
 

as follows:
 

2. Length: Norm A : 180 mmz + 10 mm (range) 

Norm B : 160 mm + 10 mm (range)
 

Ln both cases the length o the teat, if present,
 

is excluded.
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3. Width: Norm A : 52 mm + 3mm (range) 

Norm B : 49 mrm + 2 mm (range) 
Norm A, Shape b: Parallel-rided portion, as for Norm A; 

bulb portion, not more than 70 mm 
Norm B, Shape b: Parallel-sided portion, as for Norm B; 

bulb portion, not more than 62 m. 

4. Thic.mess: 
 Not less than 0.06 mm for double-wall thickness,
 

measures on smooth portion.
 

5. Weight: Norm A, typTe 1 : Fach condom, not more than 1.70 g 
Norm B, type 1 : Each condom, not more than 1.60 g 
Norm A, type 2 : Each condom, not more than 1.90 g 
Norm B, type 2 : Each condom, not more than 1.80 g 
Woi-'ht should be determined on an analytical balance 

accurate to 0.005 g. 

6. Nonlubricated and lubricated condoms
 

Nonlubricated condoms are powdered to prevent the latex from
 
sticking to itself, and to facilitate mechanical manipulation of the
 
condoms. 
Lubricatcd condoms are dressed with a water-base jelly or
 
silicone-oil-typo lubricant. 
 When lubricated condoms are 
tested as
 
specified, the recommended amount(s) of lubricant used should be as
 

follows:
 

Vater-base jelly 350 to 550 mg
 

Silicone-oil type 250 to 500 mg
 

WATER TST FOR P -IIOLES 

Condorus are tested for pinholes by usin- water test apparatus in 
accordance with tie table 2 (see en6lee're). 

The water test apparatus in designed to test condoms for pinholes,
 
according to specifications laid down by the following authorities:
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Anerican Society for Testing and Materials A'SI/ASTM D3492-77;
 
PExa. 7.2.2.
 

SIDA (Swedish) Specifications for Rubber Condoms P:4, Para. 6.1.
 

British Standards Institution, DS3704 Revision 1977 Appendix A. 

International Standards Organization Proposed Standards ISO/TC. 
157 doc N5.
 

The apparatus in a compact, portable unit composed of two identical
 

water metering and dispensing sy tems with condom holders.
 

Lot acceptability is based upon the acceptance (AC) and rejection (Re) 

number from the table 2. 

AII FL:'I01N P"'T
 

A sample of 100 condoms are tested for bursting volume and bursting
 

pressure, by usin,; air inflation apparatus.
 

Tis air inflation apparatus is designed to test condoms for bursting 

volume and presrure according to specifications laid down by the following 

authorities: 

SIDA (2wedish) Specifications for. Rubber Condoms P. 4, Para. 7. 

International Standards '0'2:anizationProposed Standards ISO/TC 157 N62. 

It is a compact portable unit coqposed of two identical air-metering 

and dispensing syst:eems, condom holders and pressure Gauge. Air is supplied 

to the condoms at a constant mass flow rate through an orifice. Volume at 

burst can be obtained by recording the time to burst; bursting pressure can 

be ro;.d directly off the -au:',es. 



TABLE 2. Multiple Sampling Plans for Water Test(a) (Adapted from ANSI/ASTM (1977) Standards)
 

SAMPLE 

Ils-1:'JCY[Os 

Test Eie imtaazber of con-d11111 ilhidtUJV% for tl-e Ir E 

101 4 z at SAW-LE S TAGE 
1. Ifrtliaanunibaer of 
defectie cndoins 

.... that Lf[ 
size uide, R,., then 

fut er~im testinig is re-

,ej ec t the LOI. I1a3 

:luired ill this case. 

If de e:tive condoms 

are les thdn ie. then 
inacrease- the rota I 
nui.bera if ccnduuis 
tested ifp to LIe number 
indicated In SAi PL4SIA.:r 2. Cuaoare tile 

-ullaierof di.r I iv.,
with tlh-! number itdi -

STAGE 

-

2 

3 

4 

5 

6 
7 

3i,000 and less 
tudl nler ft(r, IJ Ei e:ee i 'c Eve~s-DpuSz c lepe Size Ac Re 

_ _ _ _ _ _ 

32 No 2 
decision 

64 No 2 

dis o96 0 2 

128 0 3 

160 1 3 

192 1 3 
24 2 3 

_ 

350lta oLkOOO -S.LO 

do Nuber of(Ciulativo) le Iw: t i ves-Sl ieiefectIVe:Saple Size Ac lie 

- - - -_ 

50 l10 2 
decision 

000 3 

ISO 0 3 

200 1 4 

250 2 4 

300 3 5 
350 4 5 

1 o 500.00 
Total lumber of(Cumulativel IefectivesSample Size Ac Re 

_ _ _ _ _ _ _ _ _ _ _ _ _ 

80 lo 3 
decision 

160 0 36 

240 ! 4 

320 2 5 

400 3 6 

480 4 6 
60 6 7 

S00 and over 
lotal Number of(Curtl a t i ve)

Sample Size Ac Re 

-­

125 flu 4 
decis oii 

250 1 5 

3Y5 2 

560 3 7 

625 5 8 

750 7 
815 9 1090 

C 

-

ca tell fsjv AC (hess or(-fjiiiI a _. heELOT) 
and ie teijudl Oi- ilire, 
r.jeLct tile LOT). 

(a(a) I'hese sanvliing plans are based on an Acceptable Quality level of 0.4-

If l!. nrnher of defec­
tiveis fillsin 
Lliei Ac and Re 

betweell 
Ilasiliers. 

tliaLi proceed to SAJlPLIlb 
SlA F 3 a3nd ae lcat. tle
prL(i.-lu,-c. Uepea t Liae 
irocedurie until an ac­

Clit.l or reject decision 
Cdll be side. 
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Condom Strenl;th .1tandards 

Present standards utilize strain and stress measurements on small 

samples of condoms (USA - 25 condoms; UK, Zwoden -"50 condoms) to focus on 
the mean strength of the production lot. The Skwedish standards atteint
 

also to tae uniformity of strength into account by using a coefficient
 

of variation Y = 

Certainly, one primary focus of strength standards is to maintain the 

hirh reserve o1 condom strength since this provides insurance against 

adverse stora-e conditions and derees of rough handling and general misuse.
 

IToweve'r, since nacceptability of condoms is thou,,ht of in terms of breakage 

rates of a few percent - just e, s,aJ.l fraction of the production lot - it 

is not eno.f.h for sta:.d-, rds ;:o focus solely upon the average strength. 

'I"hc wci:lin ;s at the luw end of the strength scale may be too few in 

number to depress the mean strength to a significant degree, but will have 

a disproportionatc impact upon breaka--e rates. The Swedish standards have 
sou;lht to scatter the into inli.mit the around mean by taking account their 

standard the ut.cmd-.rd deviation o:f the sample. Furthermore, the standard 

is too sensitive t, hi-h -;tren:;th outliers which do not contribute to the 

prob..bi.ity of bre-.1a-e durin,-; use. 

These limit--_,tion. of pre.sent standards for new condoms Lue severely 

compounded when condoms h.,vc been qtored for some ti.e in tropical countries 

or nier otherwise sub-ortimaJ. conditions because the number of very weak 

condoms increaces rapidly at a certa2in stac;e of deterioration. To meet 

the necd for evaluation of stored condoms, focusing upon the wcal: end of 

tho stre:q-th distribr'tion scale, :IACT has devised th6 Condom Deterioration 

Index (CDI). 

PIAO_ Condom Deterioration Index'- (CDI) 

Tie CDI is ,.n index baced primarily On the number of condos bursting at 

very low volumae (below 11 liters) and, secondarily, on the scatter of strcngth 

dat.a on eithcr side of the median. 

http:prob..bi
http:ut.cmd-.rd


D-12 

The mathemtical equation is as follows:
 

•Na
 
CDI = (- 1. 1nXi -5 Yi nii) 

X = 1!action of condoms bursting at each volume level at 11 liters 
or above 

Y = Fraction of condoms bursting below'11 liters 

Na = Pngo of burs-; volume levels above 10 liters 

The CDI of more than forty condom lots stored in eight countries and
 
produced by nine manufacturers have been examined and classified on the
 
basis of probability of failure during use. 
 This classification is based
 
upon clinical trials carried out by PIACT in which condoms artificially
 
deteriorated to 
several diffcrent strength levels weroe used'by sterilized
 
couples and the brcaka:,e rate recorded (Contraception, Vol.221 p.31, 1980).
 

In ordor to simplify decision ma!:ing, zones of Acceptability, Alert
 
(intermediate) --nd Uhaccoptabilit. 
 were drawn on a plot of CDI against 
sample size (N), either sidc of a line described by the empirically
 
derived equation:
 

CDI = 0.65 x in()
 

Ther, zones were uscrd to define the maximum acceptable CDI value for 
sample sizes of 50 and 100 condoms as recorded on the data distribution 
chart (noe enclozure-A).
 

PI'OChf 1TC!CC.QAL 114 R.J4GL, DESI 

1. condoms (brand Tahiti) from the
 
In July 1930 we tested a sample of 


Central '.arcun(''0), Dacca
 

Conclusion The lo. was alert. 

2. In :eptobor 1930 we "hostcd a sample Raja)(brand from Social 
Mlarketin.. rrojcct ('11), Dacca. 

Conltr.hion : lhe lot was alert.
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5. In 

in 

Jamuary 1931 

the. district 

we teste(1 a 

of Ranm.-pur. 

sample (brand Tahiti) from'",ilphamari in 

Conclusion : The lot ais alert. 

Storago condition: The store room at Nilphinari is a in-shade house 
with katchha floor without ceiling. Condoms wore stored haphazardly 
on the floor. It is to be mentioned here ti'at cockroaches and rats 
were found inside the cases. In the summer season sunlight directly 
enters the room. In the rainy season water drops in the room. 

4. In January 1981 we ten-ted a sample (brand Tahiti) from Saidpur in 
the district of Rangpur. 

Conclusion : Ihe lot was rejected. 

Storage condition: Condoms and other contraceptives wore stored 
haphazardly on racks and on the floor. During the summer the store 

room becni-es varr hot and in the rainy season it becomes dccmp. 

5 In Jnuary 1981 we teoted 

the district of Ran.7pur. 

a sample (brand Tahiti) from Mithapukur in 

Conclusion : The lot was rejected. 

Stoi'aLe condition: In Mithapukcur there is no store room to preserve 

condoms. These are kept in a pucca room of a hospital building. We 
found the room dirty and many cockroaches living in the room. 

. In Jinuatry 19001 we collected a sample (brand Tahiti Conture) from 

Dirgonj in the district of Dinajpur. 

Conclusion : 'ihe lot w,-s rejected. 

3torage condition: T-store room at Dir-onj was a pucca room 

attached with a building;. The condoms were kept openly on a rack. 
Cockroaches and isects,wore found living in the room. 
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7. 
 In January 19011 we co.lected a samplo (brand ConGure) from Birol in
the district of D-:jpur. The condition of the condoms were so bad
that no test could be perfc-mdd with those condoms.
 

Concliusion 
: Tis lot was outrig;ht rejected.
 

Gtorage condition: The storpondition of firol was very bad.condoms and other contr.*ceptives 
The 

wore preserved haphazardly on
floor. Cockroachos and other insects were 
the 

living comfortably in thestore room. 
 In every corner of the room there wore lots of spider­
,obs. 

8. In April 1901 we tesied a sample (brand Tahiti) from the Central 
,arehouse (T O), Dacca. 

Conclusion : 'Th lot was rejected.
 



Tabular form of the results of tests performed
 
b he CQAL, PIACT/i-ades h 

31. 
No. 

1., 

2. 

Site of 
I collecting 

scondoms 

TD-'O/Dacca 

• 

SIRP/Dacca 

' Brand 
'anufacture 

I 

Tahiti 

Phaa-p 

I 

aIufacturer 

11kell Inds. 
U.S.A.3--0-3 

Date of 

, 

April 1979 

Jan. 1980 

S;Jriple 

900 

900 

size 

4. 

3gilphamar, 

Rangpur, 
Saidpur, 

Taiti 

Tahiti 
;*s' 

April 1978 

Oct. 1977 

430 

480 

5. iitapukur, 
Rangpur 

Tahiti 
Dec. 1977 0 

6. 

7. 

8. 

P,irgonj, 
Dinajpur 

Birol, 

Din.jpur 

Z-'O/Dacca 

Tahiti 
Conture 

Conturesea 

Tahiti 

Nov. 

June 

Sept. 

1976 

1977 

"1S78 

64e 

480 

900 

If CDI is in the ilterTIaediate zone i.e. 2.3 to 3.4 his neither accepted nor rejected. 
If the value of CDI is below 2.f', the lot is accepted.If the va.lue of CD" is above 3.4, the lot is rejected. 

lo 

~~and
. Thed conditionso no C~ijl 
could be calculated....
of t.hese condoms wer.e so bad -o test Could be 

1,Test dzT
I 

3-7-0 

18-9-30 

12-1-81 

14-1-81 

2 
3-

4-2-31 

10-2-81 

29-4-81 


Value 
o
 

,I
 

3-3 

2.3 

3.1 

3.9 

3.6 
3.6 

.heeao 
'.9 


, 

3.5 

. 

! Remark 

The lot is alertTeltiaer
 

17e lot is alert 

The lot i' alert 
(Lo ae 

The lot is 

rejected
( eean .re) 

o 
:he lo isrejected 

. r-
Therejectedlot is
 

u re) 

Te lo is out­
"ht rejected 

Ghe lot is 

rejected
 
( see-.annxre-. 

ncrforind
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BANGLADESH CONDOM STOCKS
 
SAMPLED IN APRIL 1982 
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BANGLADESH CONDOM STOCKS
 
SAMPLED OR CONTACTED, APRIL 15, 1982 - APRIL 21, 1982,
 

AND TESTED. MAY 1982 

Region 

LOCATION/CASES Y 
(6,000 pieces) 

District Thana 

TEMO 60 
60 
few 

Dacca (no stock) 

Sabar 3 
5 

Dardebur 5 
1 

Kahakair 4 

Chittagong 51 
200 
200 

Chittagong 

Panchlarsh 12 

Double Moor 5 
2 

TEMO Mymensingh* 3 
48 

Trisal 

Muktagashr 

7 

MANUFACTURING TEST LOT NO.
 
DATE SAMPLE RLB
 

5-81 Akwell X (5)
 
11-81 Circle X
 
7-79 Akwell X
 

5-81 Circle X
 
5-80 Akwell X (4)
 

5-81 Circle X (3) 
8-79 Akwell X 

11-81 Circle X
 

7-79 Akwell X (1)
 
11-81 Circle X
 
12-81 Circle
 

11-81 Circle -­

7-79 Akwell X (2) 

8-79 Circle X 
6-77 

5-80/5-81 Akwell X (7)

8-81 Circle 	 (8) 

2-80 Akwell X 

2-80 Akwell X 

Tangail -20 5-81 Circle --

Madhupur 7 5-81 Circle X (6)
 

k 	The Mlymensingh storekeeper had approximately 10 cases from 1978 and earlier
 
which he was not distributing.
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RESULTS OF TESTS ON CONDOMS SAIPLED
 
BY PIACT/BANGLADESH IN 1981
 

(AKWELL, MAY 1982)
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RESULTS OF TESTS ON CONDOMS SAMPLED
 
BY PIACT/BANGLADESH IN 1981
 

(AKWELL, MAY 1982)
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RESULTS OF TESTS ON CONDOMS SIPLED
 
BY R.L. BELSKY IN APRIL 1982
 

(AKWELL, MAY 1982)
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HISTOGRAIS:
 
RESULTS OF TESTS AT AKWELL,
 

MAY 1982
 



HIS TOGRAM
 

FREQUENCY 
 PERCENT
 
1 119 +I **38.0***I+3.
 
I ***I

I ***I
 

, 
 I
 
I * * *I
 

16 + I
I ***I
 
I ***I
 

I 
 + 28.5
I ***I
 
I ***I
 

13 + I
 

II ***I
 1 9.0
I 
 ***** *****I
 
I ***** ***** 
 I

I ***** ***** ***** I
 

10 + ***** ***** ****.0I *****'.***** *****I+1. 
I***** ***** ***** I
 

I ***** ***** ***** I

I ***** ***** ***** I 

I ***** ***** ***** I
****H ** ***** *****7 +1 ***** ******* ***** ***** II

I ***** ***** ***** ***** I 
I ***** ***** ***** *****+9.
I***** ***** ***** ***** ***** I .

I***** ***** ***** ***** ***** I
4 +***** ***** ***** ***** ***** I

Jt** *** *** *** *** I

I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** *****I 
I***** ***** ***** ***** ***** I
 

0 +*** ********* ****+*** 0.0 
23.3 26.7 30.2 33.7 37.2 40.7
 

TENS I LE # 1 BELSKY
 

H-i
 



---------------------------------------------------

H-2
 

HIS TOGRAM
 

FREQUENCY 

PERCENT
 

12 2*: 
 24.0
 
I **** 
 1
I *4*** *4**** I
I ***** **4*
1 ***4* *4** I 

10 + **,1 *4*4* ******4* ***** J**** 1
1 *4*** .*** .*** 1
 
+ 18.0 

+*****
J '******** *******1
 

i. .. *** **4 * * ** * **
 
1-*+****** * 
 ***4**4****** I
 

1*4*4* *4*4 ** **4 *4*4 I
I*** **44 *4*4 **** 444* J6+
1**4* *4444 *44** *** *** I 12.0 
14+*44* *** **44 *444* *444* J
 
J***** ***** **** 4** **** 1
 

J**** **4 4444* **4 ** 12 J+**** **** 4**** *4 *4*4 J
 

I+**4 I*****6 *****4**** ***** ********** ******** ***** + 6.0J
 

I**** ***** ***** **** ***** +I .
 

2 +*** ~** ** ** I
 

+ 0.0 

704.0 733.4 762.8 792.2 821.6 851.0 

ELONG. 
 # I BELSKY
 



H-3 

H IS TOGRAM
 

FREQUENCY 
 PERCENT
 
I 


I
20+ 

I 40.0
***I
 
I * * *I
 
I ***I
 
I ***I
 
I ****I
 

17 + I 
I ***I
 

I 
 I**
 

+ 30.0 
I ***I 

14 +I ***I
 
I ***I
 
I ***I
 
I ***** ***** 
 I
 
I ***** ***** I 

10 + *****0 2***
I ***** ***** I***** ***** i0.0I 
I ***** ***** ***** ***** 
I ***** ***** ***** ***** I
I ***** ***** ***** ***** I


7 + ***** ***** ***** ***** y
I ***** ***** ***** ***4r* I 

I ***** ***** ***** ***** I 
I ***** ***** ***** *10.0 
I ***** ***** **** ***** I 10.0
 
I **** ***** **** ***** I
 
I***** ***** ***** ***** ***** I
I***** ***** ***** ***** ***** I

J***** ***** ***** ***** ***** I
I***** ***** ***** **+** ***** I
 

0 **** *** **** .**** 

.+0.0 
0.5 0.6 0.7 0.8 1.0 1.1
 

AIR I NFLAT ION #1I BELSKy
 



--------------------------------------------------

H-4 

HISTOGRAM 

FREQUENCY 
 PERCENT
 

16 
 * *+ 
 32.0
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 

I 
 ***I
 

14 + I
I 
 * * *I'
 
I 
 ***I
 

+ 24.0I 
 ***I
 
I 
 ***I 

11 + II ******I
 
I ******I
 
I 
I 
I 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

I 
I 
I 

8 +I 
I***** 
I***** 
I***** 

* 
***** 
***** 
***** 
***** 

***** 
***** 
***** 
***** 

* 
***** 
***** 
***** 
***** 

* 
***** 
***** 
***** 
***** 

+ 16.0I 
I 
I 
I 

6 
I***** 

***** 

***** 
***** 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

I***** ***** ***** ***** ***** I 
I***** ***** *****I******* ************* ***** I+8.0 
I***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I 

0 +**** ***** ***** ***** ***** + 0.0 

25.5 	 27.7 29.9 32.2 34.4 36.7
 

T E NS I LE. # 2 B EL SK Y
 



------------------------------------------------------

H-5
 

HIS TOGRAM
 

FREQUENCY 
 PERCENT
 
I 
 I
 

20 	 * 
 40.0
I .** *I
 
I H* 
 I
 
I H**I
 
I * 
 I
 
I H**I
 

17 * 	 I.
I ***I
 
I ***I
 

I 	 *+ 
 30.0
I ***I
 
I ***I
 

14 + I
I 	 ***I
 
I 	 ***** ***** I
 
I ***** ***** I 
I ***** ***** I
 
I 	 ***** ***** I 

10 + ***** ***** + 20.0I 	 ***** ***** I 
I ***** ***** I 
I ***** ***** ***** I

I ***** ***** ***** 	 I 
I ***** ***** ***** I 

7 + ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I 
I***** ***** ***** ************* 	 II**** **** ********* 	 +10.0O. 

I**** *** **** ***** ** I 

I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 

0 +** *** *** *** ***.+ 0.0
 

708.0 	730.8 753.6 776.4 799.2 822.0
 

ELONG. #2 BELSKY
 



H-6
 

H IS TOGRAM
 

FREQUENCY 

PERCENT
 

22 + .**+~22***I 

45.8
I 
 .*4** I
I 
 4*4* I
I 
 *** *4*
 

I 
 ***** ***** 
 I
 
19 +I ****4!4' x********* 
 1
 

1 
 *** ** ** 
 + 34.4
I 
 ***** 
**** 
 I
 

15 +I **4* *4** 1***** *4** 
 I
 
1 
 4**4 *4** 
I **** 4*** 

I 
I
 

I 
 **** **** 1
 
11 + 
 ***** 
*****
I 
 4**4* *4*** + 22.91
1 
 **** 
*** 
 I 

1 ***** **44*4*** I
1 ***** 
 ***** 
 I
 

8 + 4*44* *4*** I
I 
 ***** *** 1
I 
 *** *44***
 

I***** 
 ***** ***** + 11.5
I **** 
*** ***** 1
 
4 I 4**4 ***** ***** I

I 
 4*** ***** *** 
 I.

I**4* *4*** **** I.
I*** *** 
 **4* ***** 


1**** 4*4** ***** 

***
 
***** *4*** 
 I


0 +***** **** ***** ***** ***** 0.
 
0.0 0.2 0.4 0.6 0.8 1.1
 

AIR INFLATION 
 #2 BELSKy
 



H-7
 

FREQUENCY 


I1
+** 


I 

I 


I 

I 


10 +I 


I 

I 


+ 
I 

I 

I 
I 


I6I 


JI****** 

I***** * 

4 I+***** ***** 

I***** ***** 
I***** ***** 
I***** ***** 
I***** ***** 

2 ********** 

2 I+***** ***** 

I***** *****2I 
I*)*** ***** 

+***** ***** 

.. .
 

14.3 18.0 


TENS 
 ILE 


SHIS TOGRAM 

PERCENT 

***I 

+ 44.0 
I 

***I 

***I 
I 
I 

***I I+33.0 

***I 
***I 
***I. 

***I 
***I 

22.0 

***** 

*** * 
I 

***** ***** 

* ****I 
******** 
***** ***** 
***** * **I 

***** 
***** ****) 
**** *.**I 

***** ***** ***** 

***** ****. ***** 

I 

'+ 11.0 

I 
I 

I 

II0. 

21.7 25.5 29.2 33.0 

0.0 

#3 BELSKY CIR RUB 



H-8
 

FREQUENCY 

8***** 

I***** 

I*** 
7I 

H IS 

***** 

TOGRAM 

PERCENT 
II 
+ 32.0 

I 

I 

7 **** **** I 

6 

I+ 

+***** ***I 

2".0 

2I
 
+1.0
 

46***** ***** ***** ***** 16.0
E*****N***** 
**** ***** 

3 I***** *'**** ***** ***** I
 
2******** ***** ***** I
 

I*** ******** ***** ***** I
 

I***** ***** ****. ***** ***** I.
I***** ***** ***** ***** ***** I
I****. .**** **).. .*)** **)*. I
 

769.0 787.4 805.8 824.2 842 6 861.0
 

ELONG. 
 #3 BELSKY 
 C IR RUB
 



HISTOGRAM
 

FREQUENCY 
I 

18 + 
I 
I 
I 
I 

*+ 

***I 
***I 
***I 

PERCENT 
I 

36.0 
I** 

15 + ***I 
I 
I ***** 

***I 
*****I 

12 

9 

I 
I
I 
+ 
I 
I 
I 
I 
I 
+ 

**** 
***** 
***** 
***** 
**** 

*.**** 
**t** 

***** 
***** 
***** 

***** 
***** 
*****! 
***** 
***** 

***** 
***** 

***** 
***** 
***** 

+ 27.0 
I " 

I 
I 
I 
I 
I 
I 
+ 18.0 

I 
I ***** ***** 

***** 
***** 

***** 
***** 

I 
I 

I 
I1 

I 
6 I 

I 
I 

***** 
***** 
**W*** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

I 
I 
I 
I 
I 
I . 

3 

I 
I 
+ 
I 
I*** 

***** 
***** 
***** 
***** 
*** 

***** 
***** 
***** 
***** 
*** 

***** 
***** 
***** 
***** 
*** 

***** 
***** 
****t 
***** 
*** 

I 
I 
I 
I 
I 

I***** 
I***** 

***** 
***** 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

0 +***** ***** ***** ***** ***** '0.0 

AIR INFL. #3 BELSKY CIR RUB. 



H-10
 

HISTOGRAM
 

FREQUENCY 
 PERCENT

1 I

17 + *34.0 
II 	 I 7.0***I
 
I 
 ***I
 
I 	 ***** ***** I
I 	 ***** ***** I15 + ***** 	 ***** I
 
I 	 ***** ***** II 	 **l** ***** I
I 	 ***** ***** +2. 

***** ***** +I5.5
I 	 ***** ***** I
 
12 + ***** 	 ***** I 

I 	 ***** ***** I
 
I 	 ***** ***** I
I 	 ***** ***** I 
I 	 ***** ***** II 	 ***** ***** I

9 + ***** *****+1. 

***** ***** ***** 0.0
I 	 ***** ***** *****I ***** ***** ***** 	 II
I 	 ***** ***** ***** I
I ***** ***** ***** ***** I6 + ***** ***** ***** ***** I 
I ***** ***** ***** ***** I 

T***** ***** ***** *****I***** ***** ***** *****+ 	 I***** 
1***** **-** ***** ***** 

5 
***** I 

JI**** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I"
I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I

0 +*** '* *** ~* *** + 0.0 

13.3 	 19.7 26.1 32.6 39.0 45.5
 

TE NS I LE 
#4# BE LSKY 



------------------------------------------------------

W-1 1I 

HIS TOGRAM
 

FREQUENCY 
 PERCENT
I I 
17 + + 34.0I ***I 

I 
 ***I 
I ******I 
I ***** ***** I
 

15 	 ***** ***** I 
I 	 ***** ***** I

I 	 ***** ***** I
 
I 	 ***** *****I ***** ***** 	 +I"25.5 
I ***** ***** I 

12 +I ***** 
***** 

***** 
***** 

***** 
***** I

I 
I 
I 
I 
I 

***** 
***** 
***** 
***** 

***** 
***** 
***** 
***** 

***** 
***** 
***** 
***** 

I 
I 
I 
I 

9 +
I * 

***** 
* 

***** ***** +
I 

17.0 

I ***** ***** ***** I 

6 

I 
I 
I 
+ 

***** 
***** 
***** 
***** 

***** 
***** 
***** 
***** 

**.*** 
***** 
***** 
***** 

I 
I 
I 
I 

I 
I 

***** 
***** 

***** 
***** 

***** 
***'** 

I 
I 

I******** 
I***** ***** 

***** 

***** 

***** ***** 
***** 

***** ***** 
***** 

+I 
I 

8.5 

3 I+**** ***** ***** *u*** ***** J 
I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 
I***** 
I***** 

***** 
***** 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

0 +***** ***** ***** ***** ***** + 0.0 

631.0 	671.4 711.8 752.2 792.6 833.0
 

ELONG. #4 BELSKY
 



H-12
 

HISTOGRAM
 

FREQUENCY 

PERCENT
 

1 
119 
 **+ 
 38.0
I 
 ***I
 

I 
 ***I
 
I 
 ***I
 
I 
 ***I
 

16 + I
I 
 ***I
 

I 

I
I 
 *+ 
 28.5
I 
 ***I
 

13 +
I I
***** ***** I

I ***** ***** I
I ***** ***** I
 
I ***** ***** I
I ***** ***** I
 

10 + * 
 +*19.0

I
I ***** ***** ********** ***** ***** I9.***** I

I ***** *****'.***** ***** I

I ***** ***** ***** ***** I
I ***** ***** ***** ***** I
7 + ***** ***** ***** ***** I
I ***** ***** ***** ***** I
 
I ***** ***** ***** ***** I

I **' * ** * ** * ** * .

I ***** *****.***** ***** I .
I ***** ***** ***** ***** I
4 + ***** ***** ***** ***** I
 
I ***** ***** ***** ***** I
I***** ***** ***** ***** ***** I.
I***** ***** ***** ***** ***** I
I***** ***** ***** ***** ***** I
1***** ***** ***** ***** ***** I
 

0+ 

0.0
 

20.3 23.7 
 27.1 30.5 33.9 37.4
 

TEN S I LE 
# 5 BELSKY
 



--------------------------------------------------

H-13
 

HIS TOGRAM
 

FREQUENCY 
 PERCENT
 
I15 +* * *+ I 30 .0 
I ***I
 
I ******** I
 
I ******** I
 

I ***** *****12 ***** ***** II 12I ***** ***** I.
 
I ***** ***** I
 
I ***** ***** I
1*22.5 
I ***** ***** 1
 
I*** * ***** *****10 *+ ***** ***** II 

I*** * ***** ***** I
 
I***** ***** ***** ***** I
 

I***** ***** ***** *****7 ***** ***** ***** ***** I 15.0I***** ***** ***** ***** +I5.
 
I***** ***** ***** ***** I

I***** ***** ***** ***** I
 
I***** ***** ***** ***** I 

5 I***** ***** ***** ***** I 

I***** ***** ***** ***** ***I 
I***** ***** ***** ***** ***** I . 
***** ***** ***** ***** ***** 7.5I***** ***** ***** ***** ***** II***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I
 

0 +***** ***** ***** ***** ***** + 0.0 

712.0 737.8 763.6 789.4 815.2 841.0
 

E LO0N G. #5 B E LSK Y
 



---------------------------------------------------

H-1 4
 

H IS TOGRAM
 

FREQUENCY 
 PERCENT
 
I 
 I
21 + * **42.9 
I ***** *****I I2.
***** ***** I

I ***** ***** I

I ***** ***** I

I ***** ***** I17 + ***** ***** I
 
I ***-* ***** I

I ***** ***** I
I 
 ***** ***** + 32.1 
I ***** ***** I
I ***** ***** I 

14 + * I
I ***** ***** 1 

I ***** ***** I
 
I ***** ***** I
I ***** ***** 

I0 ***** ***** 
I 
I 1.


10 ***** **** 21.4 
I ***** ***** I

I ***** ***** I 
I ***** ********** I 
I ***** ***** I
7 + 
 ***** ***** I
I 
 ***** *****I
 
I ***** ***** 
 I
 
I ***** ***** ***** + 10.7I ***** ***** ***** I
 
I ***** *** *** I3 ***** ***** ***** ***** I
I*** ***** ***** ***** I 

I******** ***** ***** I 
I******** ***** ***** I 

0******** ***** *****I.0 __ ................. 
 + 0.0 
0.1 0.3 0.5 0.7 
 0.9 1.1
 

AIR INFLATION 
 #5 BFLSKY
 



-------------------------- ----------------------------

H-15
 

HIS TOGRAM
 

FREQUENCY 
 PERCENT
 
I 
 I
10 + + 40.0I ***I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

9 + I
I ***I
 
I ***I
 

*+
II ***I 30.0
 
I ***I
 

7 + 
 I
I ***I
 
I ***** ***** I
 
I ***** ***** I 
I ***** ***** I

I ***** ***** I
 

.5 + ***** ***** ****20.0
I ***** ***** ***** I
I ***** ***** ***** I
 
I ***** ***** ***** I 
I ***** ***** ***** I
 

4 + ***** ***** ***** I
 
I***** ***** ***** ***** I

I***** ***** ***** ***** + 0.
 

I***** ***** ***** ***** 10.0 
I***** ***** ***** ***** I
 
I***** ***** ***** ***** I
 

I***** ***** ***** ***** ***** I. 
I***** ***** ***** ***** ***** II***** ***** ***** ***** ***** I
 

0 J***** ***** ***** ***** ***** +I . 
0 +***~~* ~ *~****+0.0 

14.8 21.0 27.2 33.4 39.6 45.8
 

TENS I LE #6 BELSKY
 



- - - - - - - - - - - - - - - - - - -

H-16
 

HIS TOGRAM
 

FREQUENCY 

I 


8 

I 

I 

I ******I
 
I ******I
 

7 +I ******I
 
I ******I
 
I
 

I 	 * *****I
 

6 + 
I ** ** ***** 


I ***** ***** 

I ***** ***** 


I 	 ***** ***** 

4 '~*** ~*** 
IS***** ***** ********** 

I***** ***** 

3 I~***** ***** ***** 

I******** ***** 
I******** 
 ***** 

I**4** **.** ***** **. 
2 +***** ***** ***** ***** 

I****. ***** ****. ,**** 

I-**** ***** ***** ***** 

0 +***** ***** ***** ***** 

* *+ 
***I 
***I 

PERCENT 
I 

32.0 

+ 24.0 

***** 
***** 
*****I 

I 
I. 
I 

***** I 

** 

********** 
I 16.0 
+ .0I 

***** 

***** 

***** 
***** 

I 

I 
I 
I 

***** 
***** 

+ 
I 
I 

8.0 

* ~ 
***** 

***** 

***** 

- - - - - - - - - - - - - - --
I 

I 

+ 0.0 

622.0 	659.2 696.4 733.6 770.8 808.0
 

ELONG. 
 #6 BELSKY
 



------------------------ -----------------------------

H-17
 

H.1 	STOGRAM
 

FREQUENCY PERCENT
 
I 
 I
 

26 +** 
 + 52.0
I 	 ***I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

22 + 	 I 
I 	 ***I
 

I *+ 39.0
 
I I

I ***I 

18 + ***I 
I ***I 
I ***I 
I ***I 
I ***I 
I ***I 

13 + ***** ***** + 26.0I ***** ***** I 
I ***** ***** I 
I ***** ***** I 
I ***** ***** I 
I ***** *****. ***** I 

9 	 + ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I 

I ***** ***** ***** 	 + 13.0I ***** ***** ***** 	 I 
I ***** ***** ***** 	 I 

S 	+ ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I. 
I ***** ***** ***** I 
I******** ***** ***** ***** 	 I 
I******** ***** ***** ***** 	 I 

0 	 +***** ***** ***** ***** ***** + 0.0 

0.3 0.5 0.6 0.8 0.9 1.1
 

AIR I NFLAT ION #6 BELSKY
 



H-18
 

H I S TOGRAM
 
FREQUENCY 


PERCENT
 
28 +I 
 *** 
 +**6.0
+5.
I 
 ***I
 

I 
 ***I
 

I 
 ***I.
 

24 + *
I 
 ***I
 

I 
 ** 

I 42.0
***I
 

19 +I ***I I
 

I 
 ***I
 

I 
 ***I

I 
 ***I
 

14 + 
I + 28.0***I
 
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 

10 +I ***** ***** I 
I
I 
 ***** ***** 

***** ***** 
I 14.0
***** ***** *****.0 

T***** *****.5 +***** ********** ***** ***** ***** II
 
I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I
I*.**** ***** ***** ***** ***** I
0 ***** ***** ***** ***** *****I 

0 +******** ****+******** 0.0
 
18.6 23.6 28.7 33.8 38.9 44.0
 

T E NS I LE 
# 7 B EL SK Y
 



H-19 

IlSTOGRAM 

FREQUENCY PERCENT 
15 + I I 

I 
+ 30.0 

I * * * ** *I 
12 +**I * *I**** ** I** 

I ***** ** ***I 

I**** ******** I+22.5 

I ******** ***** ***** I 
I *** ** *** **+*22.5 
I ******** ***** ***** I .5 

710 +1***5.*0***12 718 .6 7 4 .2 7 ** *804.4 
I ***** ***** 

+ * ******* ***** ***** 
I ** ***** ***** ***** 
I*** ******** ***** ***** 

3 .0 I83 
I 

I 
I 
I 

I*** * ******* ***** ***** I 
I*** ******** ***** ***** I 

7 **** ******** ***** ***** I 

I*** ***** ***** ***** ***** I 
I*** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I 

I*****71 *.* **7.2 *75.8 *0*. * I3. 

J***O** NG*** **7* **E** K7. 



---------------------------------------------------

H-20
 

HIS TOGRAM
 

FREQUENCY PERCENT 

17 
I 
+
I ***I 

I 
+ 34.0 

I ***I 
I ***I 
I ***I 
I ***I 

15 +I ***I 
I 

I ***I 

II **+***I 2.5 
I ***I 

12 +
I ***** 

***** 
*** 

***** I
I 

I 
I 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

I 
I 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

9 +I ***** ***** ***** ***** ***** ***** + 17.0I 
I ***** ***** ***** I 
I***** ***** ***** ***** I 
I***** ***** ***** ***** I 
I***** ***** ***** ***** I 

6 ****+***** 
I***** ***** 
I***** ***** 

*** 

***** 
***** 

****** 

***** ***** 
***** ***** 

I 
I 
I . 

***** 
I***** 

***** 
***** 

***** 
***** 

***** 
***** 

***** 
***** I 

8.5 

3 
I***** ***** 
I***** ***** 
I***** ****. 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

I 
I 
I 

I***** 
I***** 
i***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

***** 
***** 
***** 

I 
I 
I 

0 +***** ***** ***** ***** ***** + 0.0 

13.2 17.9 22.6 27.3 32.0 
 36.7
 

T E N S I L E # 8 B E L S K Y
 



----------------------------------------------------

H-21
 

HI S TOGRA-M
 

FREQUENCY 
 PERCENT
 
I 
 I
 

19 + + 38.0I ***I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

16 + II ***I
 
I ***I
 

I *+ 28.5I ***I 
I ***** ***** I 

13 + ***** ***** II ***** ***** I 
I ***** ***** I 
I ***** ***** I 
I ***** ***** I 
I ***** ***** I 

10 + ***** ***** ***** + 19.0I ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** I 

7 + ***** ***** ***** ***** I 
I ***** ***** ***** ***** I 
I ***** ***** ***** ***** I 
I ***** ***** ***** ***** + 9.5I -***** ***** ***** ***** I
 
I ***** ***** ***** ***** I
 

4 +***** ***** ***** t**** ***** 
 J 
I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 

* I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 

0 +***** ***** ***** ***** ***** + 0.0 

729.0 761.6 794.2 826.8 859.4 892.0
 

ELONG. # 8 BE'LSKY
 



H-22
 

H I S T O G R A M
 

FREQUENCY 

1 

9 + 
I * **I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

7 +
I ***I
 
I ***** *w*** 

I ***** ***** *+
I ***** ***** 
I ***** ***** 

6 + ***** ***** 
I ***** ***** 
I ***** ***** 
I ***** ***** 
I ***** ***** 
I ***** ***** 

4 + 

IS***** ***** ********** 
I ******** ***** 
I ******** ***** 

3 E*N*S ********** ***** 
I***** ***** ***.** ***** 
I***** ***** ***** ***** 

I******** ***** ***** ***** 
I***** ***** ***** ***** ***** 

1 +***** ***** ***** ***** ***** 

.I*** *** *** *** *** 


I*** **** *** *** *** 

I***** ***** ***** ***** ***** 


23.7 26.4 29.1 31.8 34.5 37.3
 

TENS I LE # 11 P IACT
 

PERCENT
 
1
 
+ 36.0 

I
 

I
 

27.0
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 

+18.0
 

+I .0
 
I
 
I
 

I
 
I
 
I .
 

I
 
I
 
I
 

I
 
I.
 
I
 



H-23
 

FREQUENCY 


I
S+ I 


I 
I 
I 

10 +
I 
I 

I 

8 + 
I 
I 
I 
I 
I 

6 + 

I 
II 
I 
I 

4 + 
I 
I 

I 
I***** 

2 +***** 
I***** 
I***** 
I***** 
I***** 
I***** 

***** 
***** 
***** 
***** 
***i* 

***** 
***** 
***** 
***** 
***** 
***** 
***** 

***** 


E LONG 


HIS TOGRAM
 

***+***I
 

***I
 
***I
 
***I
 

***I
 
***I
 

***I
 

***I
 
***I
 
***I
 
***I
 

***** ***** 
***** ***** 

*78. * 2.8 
***** *****S11.
 
********** ********** 
***** ***** 
***** ***** 
***** ***** 
***** ***** 
***** ***** 

I**** **** ****+
***** ***** 
***** ***** ***** 
***** ***** ***** 
***** ***** ***** 
*****.***** ***** 
***** ***** ***** 
***** ***** ***** 
***** ***** ***** 

. #11' P IACT
 

PERCENT
 

I 
44.0
 

I
 

+ 33.0
 

I
 
I
 

+ 22.0 
I
 
II
 
I
 
I
 
I
 
I
 
I
 

11.0

I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 



H-24
 

HI STOGRAM
 

FREQUENCY PERCENT 
I I 

22 + *+ 4.0
I ***I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

19 + .1
I ***I
 
I ***I
 

.* + 33.0
I ***I
 
I ***I
 

15 + 1 

11 + + 22.0
I ***I
 
I R I
 
I ***** ***** I 
I ***** ***** I 

8 ***** ***** I 

I******** ***** ***** ***** +I1. 

4 I+**** ***** ***** ***** ***** I 

0 +***** ***** ***** ***** ***** + 0.0 

0.0 0.2 0.4 0.6 0.8 1.1
 

AIR I NFLAT ION #11I P IACT
 



--------------------------------------------------

H-25
 

H I S TOGRAM
 

FREQUENCY 
 PERCENT
 
I I7+ 
 28.0I 	 ***I
 
I 	 ***I
 
I 	 ***I
 
I 	 ***I 
I ***** ***** ***** 	 I6 	 + ***** ***** *****I
 
I ***** ***** ***** 
 I
 
I 	 ***** ***** ***** I 
I ***** ***** *****I ***** ***** ***** 	 + 21.0I
 
I ***** ***** ***** I

5 + ***** ***** ***** I 
I ***** ***** ***** I
 
I 	 ***** ***** ***** I

I ***** ***** ***** ***** I 
I ***** ***** ***** ***** I 
I ***** ***** ***** ***** I#.S ***** ***** ***** ***** 14.0 
I ***** ***** ***** ***** I 
I ***** ***** ***** ***** 	 I 
I ***** ***** ***** ***** 	 I
I ***** ***** ***** ***** I ***** ***** ***** ***** 

I
I3 I*** ***** *****~***** ***** I.I***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** Ij*** *** * **** ** * 	 + 7.0* ** *** 
I***** ***** ***** ***** ***** 	 I 

2 	 +***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** I
 

26.4 28.9 31.4 33.,9 36.4 38.9
 

T E 	NS 1-'E # 12 P I AC T
 



---------------------------------------------------

H-26
 

FREQUENCY 


1 
12 +I 


I 

I 

I 

I 


10 +
I 


I 

I 
I 

8 +
I 

I 

I 

I 

I 


6 + 
I
I 


I***** 

I 

I
4 + 

I 

2I
I********* 


2 
I**-

+***** ***** 

I***** ***** 
I***** 
I***** 

***** 
***** 

+* ** ** * 

HIS TOGRAM
 

PERCENT 

* *48.0***I 
***I 

1 
8. 

***I 
***I 
***I 

***I I 

***I 
I+ 36.0 

***I 

***I 
***I 
***I 
***I 

I 

***I 

**** ***** ***** *****I 
***** I 

4.*20 
2.0 

***** 
** * 

***** 

***** 
** * 

*****I 

I 

***** 

***** 
*.**** 
***** 

***.** 

***** 
***** 
***** 
***** ***** 

I 
I 
+ 12.0 
I 
I 

***** 

***** 
***** 

***** 

***** 
***** 

***** 

*****I 
*****I 

I 

** * ** * ** * . 

724.0 741.2 758.4 775.6 792.8 
810.0
 

E LONG. 
 #12 PIACT
 

0 



H-27
 

H I STOGRAM
 

FREQUENCY 
 PERCENT
 
I 
 I


30 +
I + 60.0***I
 
I 
 ***I
 

I 
 H**I
 
I 
 ***I
 

25 + I

I 
 ***I
 
I 
 ***I
 
I 
 *+ 
 45.0
 

I 
 ***I
 

20 + I
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 

15 + 
 + 30.0I ***** ***** I
 
I ***** ***** I 
I ***** ***** I
 
I ***** ***** I


I0 ***** ***** I

10 ***** ***** I
 

I ***** ***** 
 I
I ***** ***** 15.0

I ***** ***** .0
I ***** ***** I 

.5 + ***** ***** I 

I***** ***** ***** I
 

I******* ***** ***** I 
0 I***** ***** ***** +I . ***** 

0.1 0.3 0.4 0.6 0.8 1.0
 

A I R I N F L A T IO N # 1 2 P I A C T
 



H-28
 

H I S T 0 G R A M
 
FREQUENCY 


PERCENT
 
19 + **36.0
 1
I 
 *.0
I 
 ***I
 

II 
 ***I
**.
I 
 ***I

7 + ***I
 

I 
 ***I
 
I 
 ***I
 
I 
 *+ 

I 27.0
***I
 

6 +***** ***I
 

I********* 
 **** 
I********* 
 *** 
I******** 
 ***** I
 

4 +***** ***** ***** 
+ 8. 

I***** 
 ***** ***** 

I***** 
 ***** *****I 
I***** 
 ***** *****I 

|***** 
 ***** ***** * *I I 

I***********~ 
 *****T EI I** . 

3 I***** .. ****. ***** 
I 

****. I
 

****+ ................
 90
 

TEN** 
I**
L . #* P** IACI
 



H-29
 

HISTOGRAM
 

FREQUENCY 
 PERCENT
I 
 1
 
8 + + 	32.0I ***I
 

I ***I
 
I ***I
 

I 	 ******I
 

I 	 ******I
7 	 **I
 

I 	 ******I
 
I 	 ******I
I +* 	 *24.0
 

6 I+I	 *********I
 

I ***** ***** ***** 	 I 
I ***** ***** ***** I 
I ***** ***** ***** I
I ***** ***** ***** I 6, 

+ ~ ~*~* 	 +16.0I ***** ***** ***** I 
I ******** ***** ***** I 

I ** ***** ***** ***** I
I ******** ***** ***** I 
I ***** ***** ***** ***** I 
I ******** ***** ***** ***** I ,


3 	+ ** ***** ***** ***** ***** I 
I********* ***** ***** ***** I 

******* ***** 	 8.0+I*****I ***** ********** ***** ********** 	 I 

I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** ***** 	 I 

I***** ***** ***** ***** ***** 	 I 
I***** ***** ***** ***** ***** I
 

0 E**0** * .* * * +T0.0
 
698.0 723.2 748.4 773.6 798.8 824.0
 

E LO0NG. # 13 P1A C T
 



H-30
 

b T 0
TOGRAM
 

FREQUENCY 

PERCENT


1 

I41 * 
 + 82.0I ***I
 

I ***I
 
I ** *I
I ***I
 

35 I+** 
 ***I*I
 

I ***
 
I 

I 61.5
I ***I
 

28 + I
I ***I

I ** *I

I ***I
 
I ***I
I ***I
 

21 + 
+41.0
II ***I I .0 

I ***I
 
I ***I
 
I ***I
 

14 *** 
 II ***I 
, I 
I 0.2 0+ I 

20.
 
I R 


I
7 .+ ***I

I ***I
I ******I.

.1 ***** ***** ***** II ***** ***** ***** II***** ***** ***** ***** ***** I
 
********0 +******** ****+ 0.0
 

0.0 0.2 0.3 0.5 0.6 0.9 
 . . . . . . .
 

AIR INFLATION 
 # 3 P IACT
 



-----------------------------------------------------

H-31
 

HI STOGRAM
 

FREQUENCY 
 PERCENT
 
I 
 I
+ 44.0
I ***I
 
I ***I
 
I ***I
 
I ***I 
I ***I 

10 + 
I ***I
 

I 33.0
 
I * **I 
I ***I 

8 + I
 

I ***I
 
I ***I
 
I ***I
 

I ***I 
6 + + 22.0I ***** ***** f
 

I ***** ***** I
 
I ***** ***** I 
I ***** ***** ***** I
 

I ******** ***** ***** +Il. 

I ******** ***** ***** I 
I************ **** +11.0
+********
I ***** ***** ***** I 

I***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I 

+***************+0.0 

24.2 26.9 29.6 32.4 35.1 
 37.9
 

TENS I LE # 1 4 P IACT
 

0 



H-32
 

H ISTOGRAM
 

FREQUENCY 

PERCENT


I 
10 + I* *40.0
 

I
I ***I 0.0 
I ***I 
I ***I 

9 + ***I
 
I ***I
 
I ***I
 
I *** 
 30.0
 
I ***I
 

7 + ***I
 
I ***I
 
I ***** ***** I
I 
 ***** *****I

I***** ***** I
I ***** ***** I
5 + ***** ***** + 0.I ***** ***** +I0.
I ***** ***** I
I ***** ***** ***** I
E L 0I ** 
 '
I ***** ***** ***** I

I ***** ***** ***** I
4 + ***** ***** ***** I 
I***** ***** ***** ***** I

I***** ***** ***** ***** 

I**** ~***~*** ~***+I***** ***** ***** 10.0***** ***** I
 
I***** ***** ***** ***** ***** I
 

I***** ***** ***** ***** ,**** I 
I***** ***** ***** ***** ***** I
 

0 +***** ***** ***** 
 ***** ***** + 0.0 

153.0 775.0 797.0 819.0 841.0 863.0 

ELON G. (/I14 P'lACT
 



H-33
 

H ISTOGRAM 

QUENCY 
1 

32 +
I 
I 
I 
I 
I 

***I 
***I 
***I 
***I 
***I 

PERCENT 
I 
+ 64.0 

27 I ****I 

I 
I 

I 

22 + 
I 
I 

I 
I 
I 

16***+ 

I 
I 
I 
I 

II + 

I 

* * 
* **I 

***I 

***I 
***I 

***I 
***I 
***I 

***I 
***I 
***I 
***I 
* **I 

I 

4&.0 

32.0 

+ 16.0 

6 +***** 
6I 

***** ***** I 

I R 
I***** 
I***** 

0 I***** 

***** 
***** 
***** 
***** 

***** 
***** 
** ** 

***** 
***** 
***** 
***** 

***** 
***** 
***** 
***** 

II I 
+ . 

0.0 0.3 0.6 0.8 1.1 1.5 

AI R IN F LA TI ON 11L.4 PI A CT 



---------------------------------------------------

44.0 

H-34
 

H I T 0 GR 'AM,.
 

FREQUENCY 

PERCENT


I I+
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 
I 
 ***I
 

10 + I
I 
 ***I
 
I 
 ***I
 

I 
I ***I + 33.0 
I ***I 

8 +
I ***I I 

I 
I 

***I 
***I 

I ******I 
I ******I 

6+ I *********I 22.0 

4 

I 
I 
I 
I 
+ 
I 
I 

***** 
*** 
***** 
***** 
***** 
***** 
***** 

***** 
*** 
***** 
***** 
***** 
***** 
***** 

***** 
** 

***** 
***** 
***** 
***-** 
***** 

I 
I 
I 
I 
I 
I 
I 

2 

I 
I 
+ 
.1 

***** 
***** 
***** 
***** 

***** 
***** 
***** 

***** 

***** 
***** 
***** 
***** 

***** 
***** 
***** 

I 
I 
I 
I 

1+1.0 

I***** ***** 
.I***** ***** 

***** 
***** 

***** 
***** 

***** 
***** 

I 
I 

0 +***** ***** ***** ***** ***** + 0.0 

23.4 	 26.2 29.1 32.0 34.9 37.8
 

TENS I LE 
# 1 5 P IACT
 



-----------------------------------------------------

H-35
 

HIS TOGRAM
 

FREQUENCY 

1 

12 +
I ***I 
I ***I 
I ***I 
I ***I 
I ***I 

10 +
I ***I
 
I ***I
 

II ***I 
I ***I 

8 +I ***I
 
I ***I
 
I ***I
 
I ** 

I ***I
 

6+ 

I **+I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

1; +***** ***I
 

4I
 

I***** ***** 
I***** ***** ***** ***** ***** 

J***** ***** ***** N**** ***** 


2 +***** ***** ***** ***** 
***** 

I***** ***** ***** ***** 
***** 

I***** ***** ***** ***** 
***** 


I***** ***** ***** ***** ***** 


I***** ***** ***** ***** 
***** 


0 +***** ***** ***** 
***** ***** 


751.0 766.2 781.4 796.6 811.8 827.0
 

E LONG . # 1 5 P I.ACT 

PERCENT
 
I 
+ 48.0 

I
 

+ 36.0
 

I
 

I 

24.0
 

12.0
I 
I
 
I
 
I 
II
 
I 

I
 

+ 0.0 



---------------------------------------------------

H-36
 

H I S TOGRAM
 

FREQUENCY 

PERCENT


1 I20 + *40.0
 

I 
 ***I
I ***I
 
I ***I
 
I ***I
 

17 + II ***I
 
I I**
 

J 
 *+
I 30.0***I
 

14 +I I
***I
 
I ******I
 
I ******I
 

I 
 ** ***I
 

10 + 

+*20.0
 

II ******I I 0.0 
I ***** ***** ***** I
I ***** ***** ***** I
 

I******** 
 ***** ***** I
 
+***** ***** ***** ***** I


I********** 
 ***** *****I 

-I
 

*** *** ** 0.0I***** ***** ***.** .**** ***** I
 

0.0 0.2 0.6 1.0
0.4 0.7 


AIR INFLAT ION 
 #15 P IACT
 



-----------------------------------------------------

H-37
 

H.I 	S TOGRAM
 

FREQUENCY PERCENT 
I 1 

9 + *+ 36.0I * **I
 
I ***I
 
I ***I
 
I ***I 
I ***I 

7 + I
I ***I
 
I ***I
 

J* 	 + 27.0I * **I
 
I ***I
 

6 	 + ***** ***** I 
I ***** ***** I 
I ***** ***** I 

I********** ***** 
I******** ***** 	 I 
I******** ***** 	 I 

4 	+***** "***** ***** + 18.0I******** ***** 	 I 

I******** ***** ***** I 
3 ******** ***** ***** I 

I******** ***** ***** I 
I******** ***** ***** I 

3 I***** ***** ***** ***** +I . 
I** **** ***** ***** I 
I******** ***** ************* **** +I 9.0 

I******** ***** ***** 	 I 

I******* ***** ***** ***** 	 I 

I******** ***** ***** ***** I 
1"******* ***** ***** ***** I 

0 + ***** ****.***** ***** 	 + 0.0 

24.4 27.8 31.3 34.8 38.3 41.8
 

TENS ILE # 1 7 P IACT
 



H-38 

HISTOGRAM 
FREQUENCY 

I 
8 + *3PERCENT 

I *I 
II * .I I32.0 
I ***I 
I ***I 

7 + 
I 

I ***I. 

***** ***** 

6 
II 

+ • 

***** 
***** 
***** 

***** 
***** 
***** 

24.0
+1.0
I 
I 

I ***** ***** ***** 
I **)*** ***** )*** 

I 

I 

II 
I ********** 

***** 
********** 
***** 

*****.0***** 

***** 
.. I 

7*"*
..... . .* 

+ 60.0 

E L 0 N G # 1 7 P I A C T 



-----------------------------------------------------

H-39
 

HISTOGRAM
 

FREQUENCY PERCENT
 
I I
 

32 + + 64.0I ** * 'I
 
I ***I
 
I ***I
 
I ***I
 
I ***I
 

27 + I 
I ***I
 
I ***I
 

I .+ 48.Q

I ***I
 
I ***I
 

22 + I
I ***I
 
I ***I
 
I ***,I
 
I ***I
 
I ***I
 

16 + + 32.0
I ***** ***** I 
I ***** ***** I 
I *** ** I 
I ***** ***** I 
I ***** ***** I 

11 + ***** ***** II ***** ***** I
 
I ***** ***** I
 

I ***** ***** + 16.0
I ***** *****I 
I ***** ***** I 

6 + ***** ***** I 
I ***** ***** I
 
I ***** ***** I
 

I*** ******** ***** I 

0 ********** ***** ***** 0.0 

0.1 0.3 0.6 0.8 1.1 1.4
 

AIR INFLATION # 17 P IACT
 



-------------------------------------------------

H-40
 

HIS TOGRAM
 

FREQUENCY PERCENT
 
I I 

8 + + 32.0I ***I
 
I ***I
 
I ***I
 
I ***I
 
I ***I 

7 + I

I ***I
 
I ***I 
I *+ 24.0
I ***I
 
I ***I
 

6 + II ******** ***** I 
I ******** ***** I 
I ******** ***** I 
I ******** ***** I 

4 ***** ***** 16.0 

I ***** ***** ***** ***** *1 
I ***** ***** ***** ***** I 
I********* ***** ***** ***** I

I***** ***** ***** ***** ***** + ~ ~ii 4'N~ "~~*+ I 1 .0I***** ***** ***** ***** ***** I 

3 I***** ***** ***** ***** ***** I
 
I***** * *** ***** ***** ***** I ,

I***** ***** ***** ***** ***** I
 
I**** ***** ***** ***** ***** +I .I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** I
 

I***** ***** ***** ***** ***** I
 
I***** ***** ***** ***** *****. I 
I***** ***** *.**** ***** ***** I 
I***** ***** ***** ***** ***** I , 

.0 ** "'+0.0
 

?6.3 28.7 31.1 33.6 36.0 38.5
 

T E N S I L E # 1 8 P I A C T 



-----------------------------------------------------

H-41
 

H ISTOGRAM
 

FREQUENCY PERCENT 
I I 

8 + ** + 32.0 
I ***** ***** 	 I 
I ***** ***** 	 I 
I ***** ***** 	 I 
I ***** ***** 	 I 
I ***** ***** I 

7 I ***** ***** I 
I ***** ***** 	 I 
I ***** ***** 	 24.0 
I ***** ***** I 
I ** ** ***** I 
I ***** ***** I 

6 I ***** ***** I 
I ***** ***** I 
I ***** ***** 	 I 
I ***** ***** 	 I 
I ***** ***** 	 I 

4 + 
"I***** 

* * 
***** ***** 

+
I 

16.0 

I ***** ***** ***** I 
I ***** ***** ***** I 
I ***** ***** ***** ***** I 
I ***** ***** ***** ***** I 

*3 + * * ***** ***** ***** ***** I 
I********* ***** ***** ***** II***** ***** ***** ***** ***** 	 8.0
+********I ***** ***** ***** 	 I 

I***** ***** ***** ***** ***** I 

I***** ***** ***** ***** ***** I 
I***** ***** ***** ***** ***** 	 I , 

0 +***************+0.0 

745.0 	763.0 781.0 799.0 817.0 835.0
 

ELONG. #1 8 P IACT
 



-------------------------------------------------

H-42
 

HIS TOGRAM
 

FREQUENCY 

I 


13 + 
I 


I***** 

11 I***** 

1 +* ******* 
I******** 

I******** 


I******** 

9 I*** ***** 
I***** ***** 
I***** ***** 

I*********** 
J***** ***** 

I*********** 


7 +***** ***** I***** ****i 
I*********** 

I*
********* 


i***** ***** ***** 
I* *** *** ***** 

**~*** ***** ***** 

I***** ***** ***** 
I***** ***** ***** 

J****
********I***** ***** ***** 

I***** ***** ***** 

I***** ***** ***** 

I***** ** ** ***** 

0 +** 

PERCENT
 
I
 
+ 26.0

***I
 

***** 	 I
 
***** 	 ***** I
 

***** I
 
***** I
 

* *********** 	 19.39.***** 	 +I 
***** I
 

***** ***** I
 
***** ***** I
 
***** ***** I
 

***** I
 
***** 	 ***** I
 

***** I
 

***** 	 ***** + 13.0***** 	 ***** I
 
***** I
 
***** I
 

***** ***** I
 
***** ***** 
 I
 
***** 	 ***** I
 
***** ***** I
 
***** ***** I
 

**** 	 **** + 6.3***** 	 ***** I
 

***** 	 ***** I
 

***** 	 ***** I
 
***** 	 ***** I
 

''+ 	 0.0 

0.0 0.2 0.5 0.7 0.9 1.2
 

A IR J-NF L AT IO0N # 18 PIA C T
 



Appendix I
 

CODE TO IDENTIFY LEAKS OR BREAKS
 
OF CONDOMS IN WATER TEST
 



--

3 

Appendix I
 

.JDE TO IDENTIFY LEAKS OR BREAKS
 
OF CONDOMS IN WATER TEST
 

'1I 9 I I 6I I I
 
It 

4
 

6
 

-- 3t 



Appendix J
 

PROJECTION OF TIME FOR AID CONDOMS
 
TO REACH USERS IN BANGLADESH
 
POPULATION MINISTRY PROGRAM
 

(ASSUMING CLEARANCE WITH FIFO)
 



PROJECTIOtFOF'TIME FOR AID&.CONDOMS~ .~P~~
 
TO' SEECH ~
US,; IBANGLADEJ4 

"-ASMN 'IT FIFO) s*'. 

COMPLIAINCE, 

7"4 

-7 ~ 7 

- 77 

7V* "I'T 
714 ;744 

*T~'-vi 

~ ~ ~"-4' 5,4, ,S 



Appendix K
 

AID CABLE ON CONDOM TESTING REPORT
 
FROM PIACT, BANGLADESH, JUNE 3, 1982
 



Appendi .K 11nx 


AID CABL E'O ODMTSIGRPR
TETIN
ON CNDO REOR FROMpIACT, BAGLADESH, JUNE 3,18 

C4LASS 'I IE 7 
I, ) 0 I. Ie T 

,Ch.. .. O, M, .I- .. D ; A D A T E , 

,IAf-I" f I 5 v ho. cCCIoot "1 h't 4 LITERSPN : R.;1'-. 11*1 I EVINN 

~S0~.k IPOP-.'KHNS-lll' EEL0*D01Ml8S11 ASt183 OFCOI 3.4. 

PW-,1 CCA /63 4~l~1 , IF COTI,; IN THE Ili~mvroTC ON(I 1, 1 IA~TO13611 "618 DAC 111IJ7091A161 11,0...... . ... .. . .. 8. - - .THELOTI S ALERT t I rt h' nti LOTIS ITHR ....CC!PTE2?*hI+ +++A+++L *" "~aI4Ib . DAC PIIJTI! il 'S~la :IM++1kro C$.09XT- 4411W A0S jI;I:13.IFr~ TIL'I : COI I~. t4?.1. T1E LOT 
-- ---- - 117hZ /)1 'IS 4CC 1EOD. IF tT VLUEI CF C'e IS LIOW 3.4, 111 LOT 

Pi'1~3 JUN 32'. IS REJECTED.141 .~ 


FA~kftASSY 'oAC*.7 . , COON
 
bTO s(CTATE WASKOccPRIORI TY 6561
 

~.UCLA OA.CA 3612 

0. 1 ,5 HN/ A . .
 
SUIJ. POPULATION: PIMCT COOM TESIGI RESULTS


"' .. ' . i! + IA
T,. TE '131233 

SFOLLDOI 
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LIST OF PERSONS CONTACTED
 

United States 

U.S. Agency for International Development (USAID)
 

D. Newman, C.fice of Dopulation, AID/W
 

J. Speidel, M.D., Office of Population.AID/W
 

J. Shelton, M.D., Office of Population, AID/W
 

A. Boni, Office of Population, AID/W
 

V. Peterson, Office of Population, AID/W
 

Akwell Industries*
 

R. Martin, President
 

B. Pugh, Vice President, Research and Development and Quality Control
 

R. Culp, Quality Control
 

R. Fee, Research and Development
 

J. Quinn, Vice President, Public Sector Marketing
 

C. Milner, Senior Vice President and General Manager
 

PIACT/Seattl e
 

Michael Free, Ph.D.
 

Bangla&h 

USAID
 

W. Joslin, Deputy Director
 

S. Olds, Population Officer
 

C. Carpenter-Yaman, Deputy Population Officer
 

* Now known as Ansell Corporation. 
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H. Al-Rashid, Logistics
 

Sr. Ali Noor, Demographer
 

Bangladesh Ministry of Health and Population Control,
 

Division of Family Planning
 

Colonel H. Ali, Director-General, Implementation
 

A. Harque Buhyia, Deputy Director, Logistics
 

Dr. J. Ahmed, Depity Director-General, Supply
 

Deputy Directors 
(Region and District), Chitta'arg, Mymensingh
 
and Tangail
 

15 Thana Family Planning Officers
 

PIACT/Bangl adesh 

Y. Chowdury, Executive Director
 

Social Marketing Program, Bangladesh
 

A. Ali, Project Director
 

W. Schellsteade, Adviser
 

United Nations Fund for Population Activities (UNFPA) 

D. Gupta, Adviser, Supply 

J. Lal Das, Logistics Officer
 


