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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
Tevel 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- 7 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 mathod(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 (0Cs), 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 ship-
ments. 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 tc 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 Bangla-
desh and approximately 400 thanas. The district warehouses are supplied
from the central warehouse in Dacca (TEMO) and regional warehouses in Chit-
tagong and Khulna (see map of Bangladesh, page i). The Chittagong regional
warehouse also is the clearing and receiving agent for contraceptives ship-
ped by AID to the Population Control and Family Planning Division of tha
MOH.

The Social Marketing Program (SMP) distributes contraceptives to re-
tail 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 distri-
butors and wholesalers who fill orders from vendors and retajlers.

Condoms made from latex are subject to detericration, 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 isable, even though they may have
been stored as many as five years after manufacture.



-3-

Deterioration may be exacerbated when the condoms are stored under trop-
ical conditions. It is possible for condoms which have become defective 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 & 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. 1In early 1981, PIACT/Bangladesh sampled concoms at the request of
the Banglcdesh 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 tihe 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. 1In accordance with PIACT protocols,
air-burst tests were conducted by PIACT/Bangladesh on Tots 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 Tess 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 reached, 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
Tots had been "rejected" or were "on alert." Only three of 22 lgts
were "accepted" (see Appendix D).

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

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

fulti-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-001597A (GSA-FSS), dated September 19, 1977
(see Appendix A). This specification includes sampling plans for a water-
leakage tost conducted in accordance with specifications MIL-STD-105, 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 dJapan.

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 ajr-
burst tests applied to condoms supplied to programs sponsored by various
government agencies or the U.S. military. Countries such as Sweden, Denmark,
and Canada reguire that condoms that are to be imported pass air-burst tasts,

_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/Bangladash.
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 ar-
ranged 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 0ffice 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 (see Appendix F). Two hundred pieces were taken from each o€ 19
lots, from which samples of 100 pieces from eight Tots 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 protccol. Thirteen sites were
visited to sample condom stocks and to ascertain conditions of storage
and the movement of the product through the distribution system.

A visit also was made to the Social Marketing Program to ascertain
viether 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 were
reviewed 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,

-5
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IIT. 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 shipmenis 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-

-7-
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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 dis-
position of demurrage and storage charges between the Minis-
try and the Port Authority. The delay caused a draw-down of
stocks throughout the system. Continued delay would have
Timited the supply available to users.

3. Sheds were built at the port only two years ago. Before stor-
age areas were provided, the goods waiting to be cleared were
Teft 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 re-
ceived from the port, is quite spacious. When this facility
was visited, dunrage (crates supported off the floor Lo pro-
vide 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 Chitta-
gong 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 ad-
here to the FIFQ method. Furthermore, if capacity at the re-
gional 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 FIFOQ 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 pocr. Stocks, which were Tow 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 vavy. 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 stnrekeeper 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 and 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 snipping 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 aporoximately 5-10 family welfare
visitors, who also disburse condoms and pills.

Transportation

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.

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.

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 [FPO can avoid incurring expenditures for transportation.

General

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 conuemnation.
A condemnation procedure was approved by the Division of Popu-~
Tation Control, but because a condemnation board had not been
organized, the product had to await condemnation without being
distributed. :
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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 princinally 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 and 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, ccincidentally, an area which experiences thr-
hottest weather in the country, in May and June (higher than
100° 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 pe 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 TEMO
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 FIACT 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).

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 poilutants, heat,
and ultraviolet light) can be measured oy changes in reduced
tensile-strength measurements, as specifiaed in ASTM D3492.

Water-leakage testing, according to Bradley Pugh. measures the
structural integrity of the latex tilm 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.

The samples that failed the water tests at Akwell usually rup-
tured at Position Five on the condom (see Appendix I). 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 closad 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 be-
come particularly susceptible to factors contributing to deteri-
oration,

Of eight lots of condoms sampled in April 1982, 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 lTarger 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.

PIACT has a method to assess test resuits which takes into cof-
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
ei1ther 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 resuits 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 Tots 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.

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 variability

in aginq of condoms than with the accuracy and meaningfulness
of the sampling procedures as they relate to the way condoms

are manufac wired, 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 irtegrity 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 avfected only one or two of
the colors in a lot.

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

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 “hree
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
sampling.

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 salection
for two cartons of 100 condoms. Presumably, but not necessar-
ily, the condoms reflected the universe in the lot to be evalu-
ated,

ASTM D3492 calls for tensile strength and elongation tests on
25 pieces from each lot, not to exceed 144,000 pieces. Accord-
ingly, 75 piaces 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.

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 Tot from a specific thana may not necessarily have
the same significance as rejection in other thanas (or in
district or regional warehouses).

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 Tot very difficult.

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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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 May 1981, passed the test of tensile strength,
but a few coridoms 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 tha 50 pieces, two produced air-
burst failures below 11 ml. In contrast, only one of 100 con-
doms from Lot RLB-5 burst below i1 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-1, -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).

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 presence 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 suagests that the thickness is generally even over
the entire length of the condom. (The thickness of Akwell
Industries' condoms varied from 0.006mm to 2.0075mm. )

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 SHMP. From the time they arrived in
Bangladesh, the condoms were not Tong in the distribution system.

According to SMP officials, stocks are maintained primarily at the
SMP's central warehouse in Dacca after they are expeditiously cleared
through customs. The stocks and shipments froin 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
Tot 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 qual-
ity 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. HMoreover, PIACT/Philippines has pertformed 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 trop-
ical countries, and that tests reveal no deleterious effect as a result
of 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 brecak 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-Taminate 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.on 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 (in comparison
to rates of failure during testing). Few condoms of this age
should remain in the distribution system (see Appendix K). All
condoms witih 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 procedure 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.

-17-
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It would be extremely desirable to distribute condoms through

the Ministry's cystem to field workers within one and one-half
years after their arrival in Bangladesh. If this approach is

used, than the condoms will ncrmally be not more than two and

one-hal f 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 occasiors,
because storage in the port area is not within the control of
the Ministry staff. The director-general should invest one of
his 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, hecause they have sufficient space to venti-
iate 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 con-
ditions may not be suitable. The thana storekeepers should not
ove-supply the field workers. After a two month supply has been
provided to a field worker, no more than 200-400 condoms, as ap-
propriate, should be distributed each month, depending on each
field worker's monthly needs.

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 (CDC) for the Ministry's
program,

Adherence to the FIFO system, even by TEMO, is irregular, as was
noted as recently as April 1982. The fajlure to follow FIFO pro-
cedures 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' di-
rector of Togistics and supply and AID staff should closely monitor
adherence to FIFQ, because it is the primary means of ensuring that
the products do not remain in the distribution system too long.

Periodically, training sessions in FIFQ should be provided for
storekeepers, at least at the district Tevel, and preferably at
the thana level as well.



-19-

Records of shipments of lots shoiuld 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.)

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 ¢aparent if such markings are made.

It would 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.

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 peen tested and
accepted.

The proposed rejection of condom lots at either the TEMO or
regicnal level would have significant implications for actions
against a Tot of 20 or more shipping cases (120,000 pieces),

a quantity more meaningful to monitor in the region than in the
thana.

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 be-
Tow 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 Tots are designated
for rejection.

c. MWater-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 pro-
tocols) on 25 pieces, for lots up to 144,000 pieces, should
be performed on lots that have been irejected. AID should
consider providing driven rollers for tensile-strength tests,
appropriate dies for ring-sample tests (to cut ring specimens
in 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 ware-
house 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 pro-
duct 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 Bangiadesh 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 FEDERAL SPECIFICATION,
CONDOMS, RUBBER CONTRACEPTIVE,
ZZ-C-001597A (GSA-FSS),
FEBRUARY 10, 1970



Z2-C-001597A(GSA-T'SS)
Scptemher 19, 1977
SURPERSEDING
ZZ-C-001597(GSA-FSS)
February 10, 1970

INTERIM FFEDERAT, SPECIFICATICN

CONDOME, RUBBER CONTRACEPTIVE

This Interim Federal Spocification was developed by the
General Services Administration, Federal Supply Service,
Washington, DC 20400, bascd upon currcntly available
technical information. It is receomnicendaed thal Federal
agencies use it in procurement and iorward recommendat-
ions for changes *o the preparing activity ot the address
shown above.

1. SCOPE AND CLASSIFICATION

1,1 Scope. This specification covevs the requirements for natural
rubber contraceptive condoms.,

-

1.2 {lassification. Condoms covered by this specification shall be the
following tyves, styles, classes, and sizes, as specified (see 6.2).
& ’ » ’ ’ s

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

Style A - Round End

Style B - Reservoir End

Class A - Nonlubricated (powdevec)
Class B - Lubricated

Size 1 (large) .~ 180 + 10 mm in length
Size 2 (small) - 160 + 10 mm in length

7/(5
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2, APPLICABLE DOCUMENTS

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

Federal Standards:

Fed, Std. No. 123 - Marking for.Shipmcnt (Civil Agerncies)

(Activities outside the Federal Government may obtain copies of
Federal Specifications, Standards, and Handbooks as outlined under General
Information in tlie Index of Federal Specilications and Standards and at the
prices indicated in the Index., The Index, which includes cumulative
monthly supplements as issued, is for sale on a subscription basis by the
Superintcndent of Documents, U.S. Government Printing Office, Washington
DC 20402,

(Single copies of this specifica*ian and other Fedcral Specifications
required by activities outside the Federal Government for bidding purposes
are available without charge from Business Service Centers at the General
Services Administration Regional Oifices in Boston, New York, Washington,
DC, Atlanta, Chicago, Kansas City, MO, Fort Worth, Denver, San Francis:
Los Angcles, Seattle, WA. '

- (Federal Government activities may obtain copies of Federal
Specifications, Standards, and Handbooks and the Index of Federal Spccificaﬂ

ions and Standards from established distribution points in their agencics, )

Military Standards:

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

(Copies of Military Specifications and Standards required by suppliers
in conncction with specific procurement 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 this
specification to the extent specified liercin, Unles's a specific issue is
identified, the issuc in effcct on date of invitation for bids or request for
propocal shall apply, - ’ L‘
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3.1.2 Dressing and compounding materials. Dressing matecrials (c.g.
peodiers, lubricants, cte.) and compeunding materials (coloring agents
and ether additives) shall not have a deleterious effect on the condoms,
nor shall they have a harmful or irritating effect on the human body,

1

Such materials shall be in strict compiiance with the anplicable portions
of 21 CFR 1 (scc 4,4,8)..

3.2 Construction, Condoms shall consists of smooth surfaced, essentially
cylindrical, latex sheaths with one open end. The open end shall have a
thin ring consisting of scveral laycrs of latex contiguous with the sheath,
When tested as specified in 4,4,4, condoms shall have a maximum weight
of 1.70 grams. When tested as specified in 4,4,2, 1, condoms shall have
an average wall thickness of from 0.040 mm (min. ) to 0, 070 mm (max. ),
and no individual wall thickness measurement shall cexceed 0, 090 mm.

3.2.1 Type land Tvpe II. Type I condoms shall be straight, without
constrictions, The closed end of Type I condoms may be straight or
expanded, according to the manuiacturer's standard practice. Type II
condoms shall have a formfitting profile, consisting of an essentially
cylindriczal sheath for one-half to twe-thirds of its length (measured from thq
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 as
specified in 4.4, 2. 2, the laid flat width of the expanded portion (at its
maximum) shall never be less than the Jaid [lat widih of the "shank,"

3.2.2 Style A and Stvle B, Style A condoms shall have a smoothly rounded
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,
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3.7 Identification markina. Each individual condom shall have the manufac
urer's name or symbol and the date (i, =, month/year) of manufacture
Amprinted on the condom, ncar the open end,

3.8 Workmanship. The workmanship shall be first class throughout,
Condorns shall be free of defeccts which affect their durahility, detract
from their appearance, or which may impair their serviceability.

4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for insnection. Unless otherwise siccificed in the
contract or purchase order, the supplicr is responsible for the perfor-
mance of all inspection requirements as specified herein, Except as
othcrwise specified in the contract or order, the supplier may use his
own or any other facilities suitable for the performance of the inspection
requircments specified hereinm, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set
forth in the Spccification where such inspections are deemed necessary to
assurc that supplies and services conform to prescribed requirements.

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

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

4,4 Esxamination and tests.

4,4.1 Visual examination. A visual examination for defects in materials,
construction, and workmanship shall be performed on condoms selected for
the water leakage test (see 4,4.7). Sample sizes and acceptance/rejection
(Ac/Re) nmimibers, expressced in terms of percent defective, shall be identic:
to those specified in table II. The prescnce 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 seperately from the results ¢
the tests.
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4.4.2 Dimecnsions. Five condoms shall be sclected at random from cach
lot for determination of comp].f.m ¢ with the applicable thickness, and length
and width requirements of 3,2, 3,2.1, 2,2.3, and table I. Wall thickness
 measurements shall be made on condoms from which all dressing materials
have hcen removed with: water or isopropanel and then dried to a constant
mass. The acceptance number {or dimensional tests shall be zero (i.e. any
evidence of noncompliance with specified rcquncnu nts shall be cause for
rejection of the lot. ).

4.4.2.1 Wall thickness, The wall thickuess ol condoms shall be measured
at three noiuts, 10 + 2 mum from the open end, 30 + 5 mrm from the closcd
end, aud at the mid-distance botween those teo puints.  Lateral mecasure-
ments made from the closed end of style B condosns shall exclude the
reservoir tip. The individual meosurements and the average value of all

three measurements shall be rccorded for each condom.,

4.4,2.2 Length and width, Measurement of condom length shall be made
from the open cnd to the furthest extension of the closed end (cxclusive of
the reservoir tip on siyle B condoimns)., Width measurements shall be made on
laid flat condoms., Width measuremonts shall be taken at the points specified
in table I. The expanded portion oi type I condoms shall be inspected to

assure compliance with the applicable requireimcnts of 3,2, 1,

4,4.3 Quantity of Jubricant. Twenty individual condems, selocted at random
from each lot shall be tested for compliance with the quantity of lubricant
requirements of 3.3, as applicable. The test procedure{s) shall be as
follows: '

(a) water-based lubricant: lubricated co: ndoms, sealed in their
individual packets, shall be weighcd on an analytical balance,
Each packet ¢hall be opcned taking carc to retain all picces
thereof . The packet and condomn shall be washed in denatured
~ethanol until all lubricant is removed, dricd to a constant mass,
and then weighed again; the condom without its packet shall also

- be weighed., All weights shall be recorded to the nearcst milli-
gram (mg). Compliance with the requircments of 3.3 shall be
determined by subtracting the weight oi the washed and dricd
sample {packet and condom) from the initial weight of the sample
prior to removal 1 of the lubricant,

(b) 'silicone oil lubricant; this procedure shall be identical to
that specificd in (a), except that the condom packet shall be
discarded prior to the initial weighing and shall not be used in
any of the procecdural steps; i.e., only the lubricated condom
shall be used in this procedure, .
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4,4.3 In both (a) arnd (b), all procedural steps shall be comnlcted for each
sample before proceading to subscquent samp]es. The acu. wance number

for this test 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 Weicht., The twenty condoms tested as specified 1in 4.4,3, from
which all dressing materials have been removed, shall te 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 strenpth and elongation test. Sample condems 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 perforraned ona 100
percent basis (i, e. no sampling). The clectronic testing shall te performed
by utilizing an electronically chargced liquid bath (wet method), or a gammetsg
test (dry method) which examines the product dry. Condoms failing to meet
the requirements of 3,5 shall be removed,

4.4.7 Water leakage test, After the pinhole test specified in 4,4. 6, and
prior to shipment, condonis shall be sampled and inspected in accordance
with tables II and III, as applicable, Sample cordoms shall be placed in a
funnel rack approxmately twelve (12) inches above the base support, and
each coadom shail then be filled with 300 cubic centimeters (m1l) of water.
The open end of the condom(s) shall then be closed by squeezing the beaded
portion together, The filled condom(s) shall be laid on a piece of dry filter
paper, rolled from side to side, and examined for water lcakage in compliarf
with 3,6. Lot acceptability shall be based upon the acceptance (Ac) and
“ejction (Re) numbers (representing defective condoms) in tables II and 111,
applicable,
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Table II. Samnpling Plans for Water Leakage Test ¥, and for Visual
Examination (scc 4.4, 1),

*Area of examination: Dctween 25 mm from the open end and the
closed end.

1ot size 35,000 and less
Type of Sampliag Plan Cumulative Sampsle Size

——
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Single 500
Double 315
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Multiple 125
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Table II continuc;d
Lot size 150,001 - 500, 000 '

Type of Samwpling Plan Cumulative Sample Size Ac Re
Single 1250 7 8
Double 800 3 7
1600 8 9
Multiple 315 0 4
630 1 )
915 3 8
1260 5 10
1575 7 11
1890 10 12
2205 13 14
Lot size 509,001 and over -
Single 2000 14 15
Double 1250 7 11
2500 18 19
Multiple . 500 . 1 7
1800 4 10
1500 , 8 13
2000 12 17
2500 17 20
3000 21 23
3500 25 26

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

Type of Sampline Plan Cumulative Sample Size Ac Re
Single 500 21 22
Double 315 11 16
630 26 27
Multiple 125 2 9
250 7 14
375 13 19
500 19 25
. 625 25 29
750 31 33
875 37 38
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4,4,8 Added materials. Contractors shall provide adequate certification that
the condoms, all dressing materials (powders, lubricanis, cte.), and all
compounding matcrials (coloring agents and other additives) are in
compliance with the applicable portions of 21 CFR 1, and that they have been
tested in accordance with applicable Food and Drug Administration regulations
in force at the time of the manufacture of the condoms.

4,5 Inspection of preparation for delivery, An inspection shall be periormed
to insure that packaging, packing, and marhing are in compliance with the
requirements of Section 5. Thc inspection shall be conducted in accordance
with MIL-STD-105. The lot size shall be the number of shipping containers
and interior packages in the end item inapection Jot,  The inspection Jevel
shall be $-3, with an Acceptable Quality Lovel {AQL) of 2.5, expressed in
terms of percent defective, For the purposc cf exterior packing examination,
the sarnple unit shall be one shipping container: for interior packaging
examination, the sample unit shall be onc package. Examination of interior
packaging shall be performed on packares selected at random from sample
shipping containers, Examination of defects of closure shall be performed
on randomly sclected shipping containcrs, fully nreparced for delivaery.

P2

Preparation for delivery defects shall be scored inaccordance with table IV,

"able IV, Classification of Prenaration for Pelivery Defcects

Examine ' Deflects

Contents _ Number of condoniz stol as specified; packets or
strips not as specified.

Marking (Ext- Omitted; incorrect; illevible; of improper size,
evior and | location, sequence, or mcthed of application,
Interior)

Materials Packaging/packing malcrials not as specified,

missing, damaged, or nonsérviceable.

Workmanship Confainers inadequatcly closed and secured, poor
applicatior or internai packaging and packing
material; distorted intecrmediate packages.
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5. PREPARATION FOR DELIVERY

5.1 Packaging. Packaging shall be level A or commercial, as specificd
(sce 6.2),

5.1.1 Level A, Condoms shall be scaled in individual packets constructed
of a suitable {lexible metal foil, plastic film, or combination thereei, The
“scaled packets shall be provided in strips of three or four, scparated by
perforations to facilitate detachment. When colored condoms are specificd
in the contract or order, the scaled packets shall consist in pari of trans-
parent plastic film through which the coler of the condom can be identified,
One gross (144) of condoms shall be neatly packaged in a folding or set-up
paperboard box.

5.1.2 Commercial, Condoms shall be preserved and packaged in
accordance with normal commercial practice. The coemplete package shall
be designed to protect the ccndoms against damage during shipment, handling
ana storage,

5.2 Packing, Packing shall be level A or conumercial, as specificd
(see 6.2).

5,2.1 Level A, Condoms, packaged as specified in 5, 1. I, shall be packed
in corrugated {iberboard boxes made from Weather-Resistant fiberboard

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

The Lox flaps shall be secured with vator resistant adhesive appliced to.not
less than 75 percent of the area of contact between the flaps or with 3 inch
wide water resistant tape applied to the full lerngth of the center scams and
extending over the ends not less than 3 inches. Alternatively, wircebound,
cleated plywecod, or nailed wood boxes shall be acceptable shipping containersl
whe:: lined with a waterproof barrier material, The barricr material shall
be s:alcd at the edges with waterproof tape or adhesive.

5.2.2 Comniercial. Condoms, packaged as spevified in 5. 1.2, shall be
packed in fiberboard boxes to insure safe delivery at destination, to provide
for safe redistination by the initial rcceiving activity, and shall be acceptable
by common carrier under National Motox Freight Classification or Uniform
Freight Classification.

5.3 Unitization. When shipments {0 Government depots are full car or ‘
truckload, the shipping containers shall be unitized for shipment and handling
in accordance with normal commercial practice. The unitized load shall net
excced 2, 500 pounds in weight, 63 inches in height, 56 inches in length, and
45 inches in width, '



5.4 Marking. In addition to markings required by the contract or order,
packages, shipping cantainers, and unitized loads (when applicable) shall
be marked in accordance with IMed, Std, No. 125,

6. NOTLS

6.1 Intended use., Condoms covercd by this spacification arce intended for
usc as contraceptive and prophylactic roents,

6.2 Ordering data, Purchasers shoald select the preferred aptions
permitted herein, and include the following information in procurement
documents.

(a) Title, number, and date of this spccification,

(b) Type, style, class, and sixc condomn required (sce 1. 2),

(¢) Whether clear (natural colored) or colored condoms are
required (seec.3, 1. I); if colored condoms are required,
what colors are required (scea 3, 1. 1),

(d) Whether the water-based or silicone oil type lubricant
is required (sce 3, 3),

(e) Selection of applicable levels of paclinging and packing
(see 5.1 and 5, 2). )

(f) Unitization required (scc 5

(g) Marking required (sce 5.4

. 3).
|

.03 Delinitiens. Tne foilowing tering, as uscd in tlhis specification ahiil
be defined as indicated.

laid flat width: one half of the circumfcrence (of the condom) at the
designated point.

shank: that portion of the condom lying between the open end and the first
visible constriction, convolution or conthur, ctc., (sce 3,3).

Ovders for this publication arce Lo he placed with General Scrvices 9
Administration, acting as an agent for the Superintendent of Documents,
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If any onc fails to mect these requirements,
the lot or batch shall be rejected.

5.2.1 For Standard 1, Form Il condoms
having a shapcd profilec about the closed cnd.
the width of the piofile, when laid flat, shall
be not mare than 70 mm.

5.2.2 For Standard I, Form 11l condoms,
the width in 5.2.1 shall be not more than 62
mm. .

5.3 Procedures for Dimensional Test:

5.3.1 The length of the condom ¢ ding
the teat shall be measured to the nearest 1
mm.

£3.2 The width of the condom laid flat
shall be measured at a distance greater than
85 mm from the rim. The measurement shall
be reported to the nearest 0.5 mm.

3.35.3 The thickness shall be measured on
condoms from which lubricant has been re-
moved with water or isopropanol and then
dried to constant mass. The micrometer shail
conform to that specified in Method D 412.
When a condom is textured, the. thickness
shall be measured in a nontextured area. The
measurements shall be reportad to the nearest
0.01 mm. .

5.3.4 The tmass of a condom after the
thickness measurement shall be measured on
2 balance and reported to the nearest 1 mg.

6. Physical Requirements

6.1 Tensile Strength and Elongation at
Break. ~The tensile strength and elongation
at break shall comply with the following re-
quirements:

Tensile Elongation at
Strength, Break %,
aun. MPz2 min %

me3n peUmen mean specimen
Samples tested tess 20 15 750 675
than L2 mont!  frer
manuflacture in the

ssampied  condi-

oun

Sample tated lesg than 17 15 700 628
12 months  after

manufacture and

sehected to accelen

ted aging

Sample  taated 12 17 s 700 623

Munths or more
dfter manulacture in
e as-wmpicd cun-
ditmin

D 3492

From ez.hlot or batch (not to exceed 144 000
picces). 25 condoms shall be drawn at random
for cach test. The condoms tested should meet
or exceed the appropriate mean vaiues in the
table, and if more than 1 out of 235 values for_
individual specimens f3!is telow specimen vale
ues listed. the lot shall be rejected.

6.2 Determination of Tensile Properties:

6.2.1 Conditioning ~Determine the tensile
strength and elongution 2t break of 25 con-
doms after aging for 166 = 2 h at 70 = 2°C, in
accordance with Methods D 573 or D 865.
If Method D 573 is used, do not age condoms
of different composition simultaneously in the
same oven. Age condoms as received in origi-
nal packages. After aging. condition condoms
at 23 = 2°C for not less than 16 h and prepare
and test specimens as described in 6.2.2
within 96 h.

6.2.2 Procedure —Determine  tensile
strength and elongation at break of 25 con-
doms in accordancs with Method D 412 use
ing ring specimens as follows:

6.2.2.1 Cut the specimens perpendicular
to the length direction of condom with a die
having cutting edges 20.0 = 0.1 mm apart and
at least 70 mm long. Cut the specimens in the
region of the condom about 80 mm from the
rim. In textured condoms, cut the specimen
from the nontexturcd region. Use only speci-
mens cut by a single impact of the die.

6.2.2.2 Measurs the thickness of three or
more cquidistant points around the ring to the
nearest 0.001 mm and record the median
value for the thickness.

62.2.3 Dust the specimen, lay the ring
flat, and mcasure the distance berween the
two folded edges. Multiply the mecasurement
by two to obtain the circumference of the ring.

6.2.2.34 Tust the specimen to failure in a
tester having a range of about 100 N ar a
speed of 8.5 = 0.8 mm/s. Use roller grips at
least 20 mm in width. between § and 1S mm
in diameter, and lubricated on surfaces con-
tacting the specimen with castor oil or other
effective rubber lubricunt. Record the force
and grip sepanation at break.

6.2.3 Caleulations:

6.2.3.1 Calculate the tensile strength as
follows:

T~ FRWD

where:




B-4

i

T = tensile strength, MPa,
F = breaking force, N.
W = width of ring, 20 mm., and
D = single thickness of wall, mm.
6.2.3.2 Caiculate the elongation at break
as follows:

£ =100 (2D + GOy

where:
E = clongation at break, %,
D = distance between centers of the rollers
at break, mm,
=~ drcumfcrcncc of one roller, mm, and
C = circumference of the specimen, mm,

7. Quality Assurance

7.2 Leakage:

72.1 Samplbrg-lnspcction for leakage
shall follow ISO 2859, General Inspection
Level I for an acceptable quality leve] (AQL)
of 0.4 %, Single, » and multiple sam-
pling plans for normaj inspection are given in
Table 2 for four ranges of lot sizes, Multiple
sampling is prefesable and shall be ysed in
reference tests.

7.2.2 Procedure -
sample with 300 cm3

Fill each condom i the
of water. Twist rim end
to form 2 seal. Wipe outside surface dry by
rolling on filter Paper or equivalent absorbant
material. Inspect for holes. Reject lots of cop-
doms that are 100 small to hold 300 cm? of
water or which have a number of leaks equal-
ing or exceeding the appropriate rejection

D 3492
humber in Table 2.
8. Marking

8.2 Package lder.!iﬁcalion-Packag
shall have the name and address of the ma
facturer or distributor, and the country
manufactyre.

9. Packaging x;nd Starage

9.1 Unless otherwise specified, packagi
shall be in accordance with manufacture:
commercial practice. '

9.2 Proper Packaging should protect co
doms during storage for 10 years or mor
Nevertheless, condoms should not be kept |
storage longer thzn necessary, especiaily
warm climates, and should be stored in a coc
Place in containers that protect them fror
mechanical damage.

9.3 Condoms shaj not be allowed to com
into contact with oil-based antiseptics, phe
nols and their derivatives, petroleum-base
products, or other materials harmful 1o ry
ber.

10. Retest

10.1 One retest for design and require
ments is permissible before final rejection of
lots not conforming to Sections Sand 6,

10.2 No retest s permitted for iots not
conforming to Section 7.
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TABLE | Dimensonal Requirerments

Length, mm Width. mm Thickness. mm Mass, g, max
Standard 1. Type 1 180 = 10 5123 0.04 = 0.09 1.70
standard {1 Type ! 160 = {0 4% =2 0.04 = 0.07 1.50
Stamdard I, Type 11 180 = 10 s2=3 0.04 = 0.09 1.95
Standacd [1, Type 11 160 = 10 49 =2 0.04 = 0.09 1.75

TABLE 2 Normal Inspection Somplimg Plans for W oter Lechage Tesr?

Lot Size 35 000 and Iesy Lot Size 35 CO! 0 150 000
Type of Samplin Cumulative Type of Samplin Cumulazve :
e Plan® s Sample Size AC RE i Pan? 3 Sample Sizz AC RES

Single (T11AX) 125 1 2 Siogle (11A L) 200 2 3

Doudlz (111AK) 80 0 2 Doubse (111A L) 125 8 3

160 1 2 220 3 4

{ultiple (IVA.K) 32 . 2 Multpie (TVAL) ie b 2

54 . 2 1C0 g 3

96 a 2 150 0 |

128 0 3 s 13 4

160 1 h} 250 2 4

192 1 3 300 ) s

224 2 3 350 4 5

Lot Size 150 001 to 500 000 Lot Sizs SO0 001 nd over

Single (11A M) 315 3 4 Single (TIIAN) 500 < ¢
Doudle (TUA M) 200 1 4 Double (IIAN) ns s 5 .

409 4 5 630 ¢ 7

ultiple (TVAM) 0 0 3 Mualtipie TVALN) 125 0 ()

160 1] 3 30 1 5

240 1 4 s 2 6

320 2 s 500 3 7

400 3 6 623 5 ¢

430 4 6 7%0 ? 9

260 [ 7 878 9 10

¢ Dv mut use samples with pinholes 25 mm frum the open ¢nd.

® Tix 1anke and sinple size cole feteer in 15O 2839 are given in parentheses. The sampling plans ass based onan AQL
o thdn %,

" The acceptance {AC) and rejection (RE) numbers represent defectives.

# Aczptanve not permitted.

The American Society fur Testing and Materals takes no parsition respectine the validire of amy pateni rehis asserted
M Commertion with any stem meninm. d in this standard. Users of the standard ure espoerssly advised that determination
of the validity of any such putens nighis. and the risk of infnngemens of such nghis, is ensrely thetr owa respumsibilicy.
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FILM

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

Polyethylene (LD)

Yield: 8040 printed; 8280 plain

Printing: According to item speczfied by

Akwell Codes

Method of Printing: Roto Gravure Style reverse

Pack:

printing on cellophane with 30# I’hite
polyethylene extruded to primed side of
cellophane and slit to 4 3/8 with + 1/64"
tolerance

unit palletized not to exceed §0 bounds in
individual shipping carton. Each shipping
carton to have an individval case contents
ticket on both outside and inside of the
carton

3/8 Web wWidth =~ 2 3/16" Web Width
Plain ClearFilm .

Material: 195 Cellophane/304 Clear
Polyethylene

Yield: 8050 MSI printed
8280 Plain

Printing: According to order specified by
Akwell Codes

Method of Printing: Rotc Gravure Style reverse
printing on cellophane with 3G¥ Clear
L.D. Polyethylene extrulled 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

©1978 by Proéram 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 hancbook,
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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 and in developing an indigenous capacity to carny'
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 carefu! 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
1s 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

Amended 10/15/81
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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. '

0f 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

Amended 10/15/81
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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. (@) Until more
information becomes available, the results of preliminary studies and

the traditional norms for condom quality are utilized. However, individua)
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 very 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 1life 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,

Amended 10/15/81
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Equipment to carry out these tests is pfovided 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).

Amended 10/15/81
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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 ROXES
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 1 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 individual cases,
e.9. packages containing condoms of saveral 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 manufac-
turer, type, style, class, size, date of manufacture, storage site or
storage condition. Details of this choice should be recorded under

comments, Form A2-8,
Amended 10/15/81
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Divisions of a CASE of Condoms for the Purpose Sampling.

FIGURE 1.
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SAMPLE SIZE will depend on the size of the LOT. To collect a
sample sufficient to perform all of the tests and measurement,s, 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 REFORTING 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, weight, 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 gererally accepted standards

for new condoms.

Amended 10/15/81
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Lot Size

Less than
35,000

35,000 to
150,000

150,007 to
500,000

More than
500,000

Sample Size

384

480

640

900

(

a) Assumes 40
selections

gross per case.
proportionally.

c-1

TABLE 1.

RANDOMLY SELECT

Cases(a) Boxes
from each lot from each case

Condoms

from each box

4 8
12 4
20 4
25 4

For different size cases, adjust all

12
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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,

Amended 10/15/81
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TABLE 2. WMultiple Sampling Plans for Water Test(a) (Adapted from ANSI/ASTM (1977) Standards)

HISTRIETI0NS _

Test the nwher of con-
dows indicated for the
1OF size at SAIWLE STAGE
1. f the wmunber of
difeclive condoms equals
or exceeds the mupboer
indicated fer ihat LOI
slze muder Re, Uien
reject the LOT.  No
furthey Lesting is ve-
quired in this case.

If etestive condoms
are less then ke, then
Increase the total
nunber of candoms,
lested ap to the ounber
indicated in SAHPLL
SIASL 2.0 Compare the
number of diet ot jyes

with the nuber indi-
cated for AC (le:s or
equal, accept the 101)
ad e (equal op wore,
teject the LOT).

EE the mmaber ot defoc-
Lives fallsy in belween
the Ac and Re sumbers |
thea proceed o SAHPLING
SIALT 3 and repeat the
proceduce.  Kepeat the
procedure until an ac-
cepl or reject decision
can be wade,

————— JLonseze
SAMPLE
STAGE — 35,000 and less ..35,001 to 150,000 150,001 to 500,000
Total Nunber of Total Nunber of Total Number of
(Cumulative) defeclives (Cunslative) Deteclives (Cumulative) Defectives
Sample Size Ac He Sample Size Ac e Sanple Size Ac Re
1 32 Ho 2 50 No 2 2o No 3
decision decision decision
2 64 No 2 100 0 3 160 0 3
decision
3 96 0 2 150 0 3 240 I 4
4 128 0 3 200 ] q 320 2 5
5 160 1 3 250 2 4 400 3 6
6 192 ) 3 300 3 5 440 4 6
7 224 2 3 350 4 5 560 6 7

—-. 500,001 and over _

Total Number of
(Cumutative) Befectives

Sample Size Rc Re

125 flu 4

decision

250 | 5

75 2 6

500 3 7

625 5 8

750 7 9

875 9 10

(a) These sauwpling plans are hased on an Acceptable Quality level of 047

€1-3
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TABLE 3. CALCULATION OF THE CONDOM DETERIORATION

INDEX (CDI)

1. USE THE WORKSHEST SHOWN IN APPENDIX 2 (FORM A2-6)

2. THE NUMBER OF CONDOMS TESTED (N) SHOULD BE EITHER 100 OR 50
AS 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

N

COUNT THE DIVIDE 2 TAKE THE MULTIPLY
NUMBER BURSTING 8Y N NATURAL LOG| XBYY

v%'iﬁi?s AT EACH VOLUME OF X
LEVEL

LITERS =7 . X =y

= XY

N

35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
18
18
17
16
15 SUM OF XY

14 ABOVE THE
13] LINE = A

12 '
11 A=

1

BELOW XY BELOW THE
1 LITERS LINE=18

B =

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

A+ 5B =CDI 51




TABLE 4. Test for Norma] Distribution

1. Calculate mean (X) and standard deviation (S) (see Appendix 4).
2. Perform the following calculations ‘
X - 1.5(S) = A X + 0.5(S) =
X - 1.0(S) =B X+ 1.0(S) =
X - 0.5(S) = C X+ 1,5(8) =F
3. Record the number of condoms falling within each of the following
Intervals (Observed Frequency), and calculate <01'E1)2
£
gbserved - . (0,-E,)2
requency 'neoretical Frequency i i
Interval <oi) (Ei) Ei
Zero to A 0.0668 x sample size =

greater than A
greater than B
greater than C
greater than X to
greater than D
greater than E
greater than F

4.

(o }}

to
to
to

0.0919 x sample size =
0.1498 x sample size =
0.1915 x sample size =
0.1915 x sample size =
to 0.1498 x sample size =
X
X

to

M M O Xt OO @

0.0919 x sample size =
0.0668 x sample size =

-E.)2
Add together all the <Oi Ei) values to find x2

f %% is GRF/TSR_THAN 11?07, then proceed to an ACCEPT/REJECT test
by countir 11 condoms that burst under 10 liters and referring to
Table 3 for ACCEPT/REJECT cecisions. If the number of condoms
bursting under 10 Titers 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 Sampiing Plans: Table 2).
If 2 is LESS THAN 11.07, then proceed tc set up the menitoring
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(2) 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 consfsting 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.

(@)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.

Amended 10/15/81
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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.

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 remainirg 200 condoms should be packed carefully

and sent for independent evaluation to:

QA Laboratory
PIACT/ASIA

MCC P.0O. 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 purnese.

Amended 10/15/81
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PIACT CONDOM QUALITY

MONITORING CHART

MEDIAN BURST PRESSURE

MEDIAN SURST VOLUME

CDI CONDOM OETERICRAT

ON INDEX

4
- \1 lvjv - ! '_ -
T
3 -— v
e E
2
o] 12 24 36 43 i 50 72

FIGURE 2.

AGEZ IN MONTHS

Example of Form A2-7 (Apoendix 2)
used for monitoring strength of condoms
during aging.
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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 (1504074-1980) 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

l.  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 mzasured(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
at specimens should be capable of exerting a pressure of 25 *+5
kPa (3.6 + 0.7 psi) on the specimens, and of measuring the thick-
ness to within + 0.01 mm (0.0004 in.). The foot in contact with
specimens should 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.

Amended 10/15/81
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FIGURE 3. The Condom Unrolling Pin for Length Measurements
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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 X 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,

A1l weights are recorded to the nearest milligram (mg). (Use data
collecting form shown in Appendix 2. Form A2-2) MWeight 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 (V)
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,

Amended 10/15/81
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Recommended Characteristics:

l. Different designs are codified as follows:

Norm A:  Nominal width 52 mm
‘Morm 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 (IS0/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

excluded,
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: Parallel-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,
measured on smooth portions
5. Meight: 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 gq.
Amended 10/15/81
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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-0il-type
lubricant. When lubricated condoms are tested as specified on
page 16, the normal amount(s) of lubricant will vary wich the
country of manufacture,.

For USA condoms, the following limits apply:

Water-base jelly 350 to 550 mg
Silicone-0il type 250 to 500 mg

For Japanese condoms, less than 100 mg of silicone oi1 is normal.

Amended 10/15/81
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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. Container for aispusal 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

Amended 10/15/81
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WATER CONTAINERS

CONDOM HOLBER RING

N FLOW METERING
¥ VALVES

DRAIN TUBE (ON BACK)

FIGURE 4. Water Test Apparatus

G
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DRAIN FROM
IDENTICAL SYSTEM

DPAIN ]
TUBE '

HOUSE WATER
SINK CONTAINER
300 mi .
VOLUME SYSTEM ASSEMBLY INCLUDES
MASTER FLOW TWO IDENTICAL UNITS
ON-OFF  METERING
VALVE VALVE
=0¢= «2 5, $3-WAY
&F VALVE
CONDOM
A
SUPPLY TO = "~ HOLDER
IDENTICAL SYSTEM
© CONDOM

FLOW RATE TO FILL CONTAINER

300 ml/15 sec = 20 ml/sec

~7%10"% #sec

= 1.2 x10"#3/min

FIGURE 5. Schematic Diaqram of Yater Test Apparatus
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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
lewer 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.

Turn both THREE-WAY VALVES sc that the arrows peint 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.

Place absorbent paper on the CONDOM SUPPORT PLATFORM.

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),
S1ip the ring at the open end of the condom cver the rim of
the first CONDOM HOLDER RING, and give the condom a gentle
downward pull to position it properly on the holder.

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

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

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.

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 h-lder, 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.

Amended 10/15/81
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9. Firmly roll the water-filled condom three times over & sheat
of dry blotting paper. Also stand the condom on jts closed
end while exerting firm prussure. 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.

Amended 10/15/81
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THE AIR INFLATION TEST

Descriptinsn of the Apparatus

‘he Air Inflation Apparatus (Figure 6) is designed to test condoms
for Bursting Volume and Bursting Pressure according to specifications laid
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

'l.  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. MWire for cleaning orifice (1.3 mm diameter)

Amended 10/15/81
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" "ORIFICE PRESSURE GAGE
_ | CONDOM LOCKING RING
PRESSURE REGULATOR
(DO NOT ADJUST) CONDOM HOLDER

r——r— oar \-.-"f'—-‘-‘-“"w 1o '--.‘- -

CONDOM PRESSURE GAGE
THREE-WAY VALVE 2 ON-OFF VALVE

FIGURE 6. Air Inflation Apparatus
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Block Diagram of Air Inflation Apparatus
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"~ Instructions for Use of the Air Inflation Apparatus

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

Connect the apparatus to an air pump or suitable ajr supply,
capable of supplying at Jeast 25 1iters per minute at greater
than 275 ¥Pa (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 oi] water and particles greater than

10 microns diameter.

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).

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.

Position the LEAK CHECK VALVE (on back of apparatus) in the
USE position.

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.) S1ip the CONDOM LOCKING RING off the first CONDOM
HOLDER and place the open end of the condom over the black
rubber FLANGZ. Pass the closed end of the condom through the
CONDCM LOCKING RING and gentiy pull the condom upward while
pushing the CONDOM LOCKING RING firmly into place.

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

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



10.

11.

12.
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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, instanténeously switch off the timer or
stopwatch and record the peak pregsuﬁé., Close off the ON-OFF
VALVE; record Time to Burst and Pressure at Burst.

If a second operator 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 Titers), 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 YT+ 273
P

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

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

(See Appendix 5 for discussion of this equation,)

Record Form A2-5 (Apcendix 2) provides a conven:znt format for
recording results an: calculations for thic fzst.

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

A1l 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
Timits 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 *he PRESSURE REGULATOR (Figure 6) is locked
in place with a locking nut. It will 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 the 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 kPza, turn the THREE-WAY VALVE to the left. When
the left-hand CONDCM 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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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.

If a significant drop in prossure 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 themselves. 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,

If the FLOWMETER does not read correctiy and no leaks are
found then loosen the locking nut on the PRESSURE REGULATOR
and adjust the regulator until the FLOWMETER reads correctly.
Retighten the locking nut and the system is ready for use.

If large or freqhent 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 aceton~ aid a 1.3 mm wire,
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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APPENDIX 1
GENERATION OF RANDOM NUMBERS

Random Number Table

Procedure for selecting random numbers is as follows:

1.

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

WTthodt direction, bring a pencii point down on the printed
pate so as to point to a digit.

Read this digit and the next three to the right. For example,
7742, .

Let the first two digits specify the table row, and the last
two the table column.

This is your starting point in the table of random sampling
numbers. If you are interested in selecting four cases out of
a lot of 20, read this number and the next digit tn the right.
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
the example given acove), the first case salected would be
number 10,

Since you wish a sample 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. Tt may e necessary to continue to the
next two columns if you have not reuched the required sample
size when you reach the last row in the table.
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APPENDIX 2
SAMPLE DATs 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 A2-1ll 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 Program for Introduction and
— Adaotation of Canraceptive
Storage Site Shipping Date Test Site Test Date Technciogy (PIACT
Test Code Tested By: Signature
8rand Color Pack Type
Date of Other Lubrication .
Manufacture Teat or Plain End
Parallei
or Flared Sides
Smooth or
Textured Walls
WEIGHT mg WEIGHT OF THICKNESS mm
LUBRICATION WEIGHT OF
CONDOMWIDTH| LENGTHPACKAG E=——= — CONOOM | giTg |
2 “n | mm | sga, | BEFORE AFTER mg _ i
WASHING | WASHING 8-A me } VERAGE

TOTAL i

MEAN

1ANGE

4
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AZ=3
CONDOM FIELD TEST DATA SHEET: WATER TEST Program for Introduction and
Adaptation of Contraceptive
Storage Site Shipping Date Test Site Test Date Technology (P1IACT)
Test Code Tested by
Signature
8rang Color Pack Type
Date of Other Lubrication Comments
Manufacture

2| Pass Fail '# Pass Fail || Pass Fail | ¢ | Pass Fail | #| Pas | Fail

' l__
| |
l l [ |
1 l | I |
| | l ! i i |
: | |’ i | P | |
l | | i i | i
[ l [ | | |
| i r | L |
I | [ :
l l | P l
| [ | |
| | [ |
| | | ] T
| | | | |
| [ I L i I | [
| | | [ i [ |
i l | l i L ]
u ; ] | ! C |
| || [ | i D | |
| | l [ T | i
| | i
| ;. :
| .’h-| | f
o |
| L
[
| |
| | |
| | ! l
l I I
! | [ I
| l Lo
| |
| L
i I
— i




AIR BURST CALIBRATION CHART

EQUIPMENT TYPE

EQUIPMENT NUMBER

PLACE INSTALLED

DATE INSTALLED

PRESSURE GAUGE

FREQUENCY OF TEST

H Before calibration After calibration

Date Repairs/replaceman:

Pg, Psi #‘iowmeter Pg. Psi  [Flowmaeter

¢
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A2-5
. PROGRAM FOR INTR ION AN
CONDOM FIELD TEST I)ATA SHEET: AIR INFLATION TEST | haSRAM FOR NTRODUCTION AND
1 TECHNOLOGY (PIACT
STORAGE SITE SHIPPING D ATE TEST SITE TEST DATE
TEST CODE TESTED BY
SIGNATURE
-
BRAND COLOR —|PA CK==TYP=E====-*===:1
DATE OF OTHER LUBRICATION :
MANUFACTURE 1., TEAT OR PLAIN END
TEMPERATURE | BAROMETRIC CORRECTED VOLUMETRIC FLOW RATE PARALLEL
°C PRESSURE liter/sec OR FLARED SIDES
mm Hg ve Blx04 NT-273 _ SMOOTH OR
=T = P =

i TURD WA

BURST
PACKAGE PRESSURE |TIME TO BURST| BURSTING | VOLUME
CONSOM COLOR  I""ceAL | ATBURST|  seconds VOLUME liters | UNDER
’ kPa =S VxS 11 LITERS
Vv

TOTAL

MEAN

RANGE

STANDARD - ] ]
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TEST DATA SHEET: cONDOM DETERIORATION INDEX

PROGRAM FOR INTRODUCTION Al
ADAPTATION OF CONTRACEPTIVE

TEST CODE

TEST DATE

TECHNOLOGY (PIACT)

NUMBER OF
CONDOMS
TESTED

N

BURST
VOLUME
LITERS

NUMBER BURSTING

AT EACH VOLUME
LEVEL

DIVIDE 2
BY N

NATURAL LOG
OF X

MULTIPLY
XBYY

Y4 X

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
14
13
12
"

SUM OF XY
ABOVE THE
LINE

A=

BELOW
11 LITERS

XY BELOW
THE LINE

B=

CDI=A+5B=

Al




T

. Package
Test Storage Date of Supplies . . .
Code Brand Site Receipt Remaining Strength Pinholes integrity/ Recommendationst
Appearance
T KEY: RECOMMENDATION/ACTION:

If ACCEPTABLE/then, distribute for use.

if MARGINAL/then, distribute at the discretion of project director and retest at 90 day intervals.
A recommendation ol UNUSABLE means that the condoms have bee
These condoms should be destroyed.

and found to contain severe defects.

n retested, checked by an independent laboratory

SNOILYONIWNOO3d ANY SLINS3H 40 AHVWINNS

IAA

1979
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SAwrLE IDENTIFICATION

STORAGE SITE MANUFACTURER DATE OF MANUFACTURE
BRAND DATE OF TEST
DONCR QUANTITY TESTSITE
REMAINING IN
STORES
DATE RECEIVED TESTED BY
AT STORAGE SITE SIGNATURE
OTHER IDENTIFICATION [COLoR TEAT OR PLAIN END
OR CODES
PACK SHAPE PARALLEL OR FLARED SIDES
LUBRICANT PACKMATERIAL  [SMOOTH OR TEXTURED WALLS
NUMBER WEIGHT mg |DOUBLE WALL THICKNESS mmi PACKAGE
TESTED | WIDTH |LENGTH
mm | mm |CONDOM LUBRI- SITE AVERAGE| o, SEAL -
: CANT |OPEN|MID[CLOSED % BROKEN
MEAN
RANGE
|
COMMENTS
( N

LETTERS AND REPORTS: PIACT LETTERS AND REPGRTS ARE ISSUED FOR THE EXCLUSIVE USE OF
CLIENTS TO WHOM THEY ARE ADDRESSED. NO QUOTATIONS FROM REPQRTS OR USE OF THE PIACT
NAME IS PERMITTED EXCEPT AS EXPRESSLY AUTHORIZED IN WRITING. LETTERS AND REPORTS APPLY
ONLY TO THE SPECIFIC MATERIALS, PRODUCTS OR PROCESSES ACTUALLY TESTED, EXAMINED OR
SURVEYED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL
OR SIMILAR MATERIALS, PRODUCTS OR PROCESSES. THE LIABILITY OF PIACT WITH RESPECT TO THIS
REPORT SHALL NOT EXCEZD THE AMOUNT OF THE CONSIDERATION PAID FOR THE SERVICES IN L
DRERARIME TLUL BERMA® 40 &0 1as e e o e L AV T TG QERVILG
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WATER TEST

Number of Condoms in LOT

Number of Condoms Tested

Number of Zondoms with Pinholes

Number of condoms bursting

CONDOM COLOR DISTANCE OF PINHOLE
# FROM CLOSED END (Excluding reat)

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/€0 A



PRESSUIRE AT BURST

ISO Proposed Minimam Mean Burst 2

L
\»

KPa x 0.01

21
20
19
18
17
16
15
14
13
12
11

ressitse

|

| NUMBER CF CONDOMS TESTED (N) =
MEDIAN BURST PRESSURE =
MEDIAN BURST VOLUME =

CDI (CONDOM DETERIORATION INDEX) =

IF COI BETWEEN 2.8 AND 3.4-ALERT: REPEAT
TEST WITH N = 100

I£ CDI GREATER THAN 3.4-UNACCEPTABLE:
REPEAT TEST WITH N = 100

il

10
09
08
07

05

VOLUME AT BURST
LITERS x 0.1

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
16
14
13
12
11

< PIACT Mitnnum Bmsl'Vuhmm

10
09
o8
07
06
05
04
03

AHVIWINNS 1S3). 1S4Ng Yiv

0T-2v
© 08-2
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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 (1SO) are based on coefficients of variation of
50 sample condoms. Since coefficients of variation (meait/standard deviation) are only
meaningful when the data are “normaily " 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
Autherity Equntion value for for present
Accaptance sample
SIDA x —- 18 15
$
SIDA (aged) X= 12 1.5
$
I1SO x — 10 28
s

a4



- C=%2 7T

A3-1

APPINDIX 3
CONVERSIONS AND EQUIVALENTS

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

One kiloPascal (kPa)
"‘One kiloPascal (kPA)
One KiloPascal (kPa) = 0.74970 millimeters of mercury (mm Hg)
One liter (z) = 0.03532 cubic feet (cu ft)

One liter (&) = 0.26417 gallcns (gal)

0.14504 ryunds per square inch (psi)
0.29516 inches: of mercury (in Hg)

To convert °F to °C, use the following equation:
OF - 32 - [+
i"Tfi?“l = °C.

* A detailed table of pressure equivalents is given on the following
page.
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APPENDI %
THE CONDOM DETERIORATION INDEX (CDI)

Condom Strength 3tandards

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 of strength
into account by using a coefficient of variation Y = (Y;IO)/S.

One primary object of condom strength standards is to maintain
a high reserve of condom strength since this providas some protection
against adverse storage conditicns, rough handling, and general misuse.
And since each individual condom must be strong enough for rormal
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 szatter 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

condor: strength.
Amended 10/15/81



C-54

Ad4-2
Condom Strength Tests

The question of how best to ésseés the incidence of lTow-strength
condoms in qualified lots of condom§ is complicated by the debate on inter-
pretation of air tests versus tensile tests. The Air Tests favored by
Scandina-ian countries, Canada, and Australia reflect the characteristics
and integrity of the entire condom while the Tensile Tests, at least
theoretically, provide a simpler set of parameters uncounfounded 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 ta original specimen length and, 4) normalizing of stress
data for thickness and widtch, 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 strotch 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 part 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 methud 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 2°C 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 10°C 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 35°C the flow will be 4% greater than at 24°C., To derive the true
volumetric flow rate, the following equation should be used:

) P S WP
V = VO TA To pA = V0 TO pA
due to due to

upstream downstream
temperature temperature
changes and pressure
changes

Amended 10/15/81 qu
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where V = true volumetric flow rate (¢/sec),
V° = standard flow rate (0.4 i/sec at 760 mm Hg and 24°C),
P° = standard pressure (760 mm Hg, 101 kPa),
T° = standard temperature (297°K),
TA = ambient temperature (°K), and
PA = ambient pressure (mm Hg, kPa).

This equation reduces to:

v= 4401 Xo.4 "T+2:§
P
A

where T = ambient temperature (°C)

as given in the data collection form for the Air Inflation Test (Appendix 2,

Form A2-35).

Amended 5/22/80 \@
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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.0. 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 Laborator
MCC P.0. 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
CAL1BRATION 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 praper function. These conditions include:

1'

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

Full participation in PIACT QA Calibration Control and Validation
Schemes.

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

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 as follows:

1.

Record Keeping for Data and Calibration Checks

Calibration checks should be performed routine]& according to
the appropriate PIACT manual., Calibration and Aat: record forms
provided with the manual should be used routinely and kept on
file in the test laboratory.

Amended 10/15/81



- C-60

A7-2

2. 'Calibration Control and Validation

Calibration control will be carried out by the regional PIACT QA
Coordinator and will take tkre 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 tasts
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 ba
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).

Data Sharing

The copias of test records sent monthly to the regional coordinator
will be stored in a central da%a file and periodicallw 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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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 storad 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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4. Guidelines for Reporting and Recommended Action

Because of the imperfections of sampling under difficylt environ-
mentai 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 inufacturers 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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A PRELIMINARY REPORT ON
CONDOM TESTING IN BANGLADESH
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Intrsduction

National fimily pPlanniag programs, as well as major donors, have
expressed the need for assistance in assesaing the quality of various
contraceptive products end in developing an indigenous capacity to carry
out independent, in-country testing., This capability is desireq nat only
to assess the quality of recently receivéd contraécptives, but also to
assist in monitoring the quality of these items as they move through the

family planning programs to the ultimate usevs.

latex condoms from most established manufacturers are generally
strong, uniform and free from holes. LFowever, 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 tl.e liiyht of these, it is clear that there are no
reliable data relatii; to condom quality available to program hanagers
and distributors, to enable them to make meanginful accept/reject-

decisions.

Managers in the field deal with a varicty of condoms from different

sources and at different stuges of deferioration. 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.

(3) Hew condoms from either of the above sources with, or without

independent quality checks.,
(%) Aging condoms stored under verious conditions,.
(5) Condoms of unkmown vintage transferred from other programs,

There is,therefore/a need for a system of ‘quality control that may

be zearcd to these conditions. It must be gimple, practical and rugged;
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require no Special skills to orerato, oalibrate ‘or maintain; and have a
low capita] cost,

With these considerations, PIACT iritiated a Program to develop'a -
Comprehensive Package of equipment, infonmation, trainihg, and calibrafiqd
for field testing of condoms. Three types of data are Benerated by the
test Protocols: ' '

(1) Tests of new condom stocks for conformity with specifications
(e.z., dimensions, quantity of lubricant, incidence of pin-holes),

(2) “Pests for uniformity of strength in new or stored condom stocks,
permitting Danagers to evaluate s8tocks on the basis of how many

very weak condoms exist in each lot,

(3) Rapiq, low cost tests Tfor monitoring changes in median Strength
and incidence of weak condoms in different condom ctocks,
Permitting manazers to monitop and compare changes in Strength
of stored condoms ovep time., This information will allow appro-
priate adjustments -tg be made in storage conditions, packaging
spccifications, and regional inventories in order to achieve
maximum shels life and tg insure that only high-strength Products
reach the user, ' -

PIACT Internationa) have set-up contraceptive quality assurance
laboratorieg in different developlng countries such ag Indoneaia, Tbailand,
The Philippines, ang Bangladesh!,

The standarg testing Procedures are given below:

TESTING PROCEDURE

§gﬂ21inr:

For testing condoms, we consider LOTS., 4 Lot usually consists of

bowor 80-gross (5760~11,520 condoms) shipping cases. Iach 10T, as far ag
Practicable, consizts or condomz from a single manufacturer, of the same
type, style, class, and size, Danufactured undep éssentially the scame
conditions, ang at essentially the fame time., CASYS of g LOT should be

N



D-5

stored under the same light, temperature, and humidity conditioms. '

A threce-stage random sampling technique is employed to select condoms
“from the lot. Cases are randomly 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
Iot size Sample size each lot . each case each box
Less than
35,000 36k b4 8 12
35,000 to |
150,000 430 12 b 10
150,001 to |
500,000 640 20 03 8
More than ‘
500,000 900 25 4 9

CHECKING CONDOM DIMINSIONS, LUCRICATION, AND PACKAGING

The foilowing procedures for measuriné dimensions and lubricants are
derived from published International Standard Organization's Standards
(ISC4074-1980) or, where these are not yet formulated, from ANSI/ASTM
D3452-77 Standard Specifications for Rubber Condoms and United States
Gencral Services Administration Specification 22-C-001597A (GSA-~FSSO 1977

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

-0f examining the package for a tight seal has been added because many
unsealed pacikets have been observed among stored condoms in hot and humid

climates,
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PROCEDIRES FOR MEASURING DIIYENSIONS AND LUBRICANTS

1. length of condom

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

the nearest mm, the smallest value.

2. Width 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 tapcred cﬁndoms, the width at the 85mm
- point is measured. TFor flaired condoms, the width of the parallel portion

is measured.

3. Thickness 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. When a condom is textured, the thickness is
measured in a nontextured area. The measurements are usually reported to
the nearest 0.01mm. The wall thicknese 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. The average value of all

three measurements are recorded for each condom.

L. Weirht of condom

The weight of a condom after the thickness measurement is measured
on a balance and reported to the nearest 1 mg. This measurement may be

made in conjunction with measurement of quantity of lubricant.
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5. Yeirht of lubricant

Lubricant is mcasured by weighing the sealed packaze on an analytical
balance. Fach packet i8 thén opened, taling care fo rctain all pieces.
The packet and condom arc washed in ‘izopropanol until all lubricant is
removed; they arc then dried to a constant weight. All weights are recorded
to the nearest milligram (ng). Weight of fhé lubricant is determined by
substracting the weight of the washed and dried sampie (packet and condon)

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

Checking Paclzase Sezls

A packaze can be checked for leakage by placing it in the clear
plastic chamber supplied, coupling the chamber to the vacuum, pump, sealing
the chamber, switching on the vacuum and observing the package. Air
trapped in the well-sealed packapges at atmosbheric pres3urc cause them

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

Recommended Characteristics

Different desiyms are codified as follows:

NHorm A : Nominal width 52 mm
Norm B : HNominal width 49 mm
Type 1 : Smooth surface

Type 2 : Textured surface
Shape a:  Parallel-sided
Shape b: Shaped

Norme, types, and shapes may be present in any combination,

Dimensional requirements for condoms ns defined by currently accepted
criteria or by proposed international standerds (ISO/TC 157 N83 E) are
as follows: '
2. lernrth: Norm A : 100 mm + 10 mm (range)
Norm B : 160 mm + 10 mm (range) .
In both cases the length of the teat, if prescnt,

ig excluded,

N
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3. Width: . Norm A : 52 om + 3 mm (range)

Norm B : 49 mw

1+ 4

2 mm (range) »

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

Norm B, Shape b: Parallel-sided ﬁortion, as for Norm B;

bulb poftion, not more then 62 mm

k. Thickness: Not less than 0.06 mm for double-wall thickness,

measures on smooth portion,

5. Weight: Norm A, type 1 : Each cordom, not more than 1.70 g
Norm B, type 1 : Each condom; not more than 1.60 g
Norm A, type 2 : ¥ach condom, not more than 1.0 g
Norm B, type 2 : Each condom, not more than 1.80 g
Yeisht should be determined on an analytical balance
accurate to 0,005 (.

6. Nonlubricated and lubricated condoms

Nonlubricated condoms are powdered to prevent the latex from
sticking to itself, and to faﬁilitate mechanical manipulation of the
condoms. Lubricatecd condoms are dressed with a wvater-base jelly or
silicone-oil~type lubricant. Vhen lubricated condoms are tésted as
specified, the recommcénded amount(s) of lubricant used should be as

follows:

\ater-base jelly 350 to 550 mg
Silicone-oil type 250 to 500 uls

WATER TEST FCR PIN-ICLES

Condoms are tested for pinhole%:by using water test apparatus in
iy
accordance with tie table 2 (see g;éleéare).

The water test apraratus is designed to test condoms for pinholes,

according to specifications laid down by the following authoritics:
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American Society for Testing and Materials ANSI/ASTM D3492-77;
rara. 7.2.2.

SIDA (Swedish) Opecifications for Rubber Condoms P:4, Para. 6.1.
British Standards Institution, BS3704 Revision 1977 Appendix £,

International Standards Orzanization Proposed Standards ISC/TC
157 doc NS5,

The apvarztus iz a compact, portable unit compesed of two identical

water metering and dispensing svstems with condom holders.

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

nunber from the table 2.

ATZ TIFLATTON YEST

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

pressure, by usin;; air inflation apparatus.

This ajr inflation arparatus ic designed to test condoms for bursting

volume and pressure according to specifications laid down by tiie following

authorities:

SIDA (Swedish) Specifications for. Rubber Condems P, 4, Para. 7.
International Standards Orranization Proposed Standards 18S0/TC 157 Né2,

It i5 a compact portable unit composed of two identical air-metering
and dispensing systems, condom holders and pressure geuge. - Air is supplied
to the condoms at a coastant mass flow rate through an orifice. Volume at
burst can be obtained by recording the time to burst; bursting pressure can

be re~nd directly off the gpaures.

/?qm



TABLE 2. Multiple Sampling Pla

IuSTIICT 1ons

Test the mumber of con-
dums indicated for the
101 size at SAMPLE STAGE
1. 1€ tu punber of
detective condoms eee-*
nr Axcorede 0 ——s

. sur that LOT
size under Re, Lhen
reject the LOf. ko
further testing is re-
qired in lhis case.

If defestive condoms
are less than Re, then
increasd: the total
aumber of condoms
tested ap to the nunber
indicated tn SANPLS
SIAG. 2. Compare the
nutiber of dituctjyes
with the nunber indj-
cated far AC (lecs or
eqQual, accept Lhe LOT)
and ke {cqual o more,
reject the LOYT),

EY the auesber of defec-
Lives falls {n Letveen
Lthe Ac and ke numbers |
then proceed to SAMRL NG
SIACE 3 and repeat. the
procedurce.  Repeat the
pracedure until an ac-
cepl or reject decision
Can be made.

z

SAMPLE
STAGE _35,000 and Jess
Toual Hunber of
{7 Zalstive) befectives
seple Size Ac fle
s 32 No 2
decision
2 64 No 2
decision
3 96 0 2
4 128 0 3
L3 160 1 3
6 192 | 3
74 224 2 3

_LOT SIZE

—-33,000 to 150,000

ns for Water Test(a) (Adapted from ANSI/ASTM (1977) Standards)

150,501 to 500,000

500,001 and over

Number of

Total Nunber of Total Humber of Total
(Cunwlativo) betectives: [ (Cumulative) Defectives (Curwlative) Defectives
Sauple Size Ac ite Sanple Size Ac Re Sample Size Ac Re
50 o 2 20 No ) 125 Hu q
decision decision decision
100 o 3 160 0 3 250 1 5
150 0 3 240 1 4 . 378 2 6
200 | q 320 2 5 560 J ?
250 2 4 400 3 6 625 5 8
300 3 5 480 4 6 750 7 9
350 q 5 560 6 7 875 9 10

(a) These saupling plans are based on an Acceptable Quality level of 0.4z

oL-a



ILE COMDCM DEVERICRATION INNEX

Condom Strensth Standoards

Present gtandards utilize strain and stress measurements on small
samples of condoms (USA - 25 condoms; UK, Sweden f'SO éondoms) to focus on
thie mean strength of the production lot. The Swedish ctandards attempt
also to taite uniformity of strength info account by using a coefficient

of variation Y = (i{=10)/5.

Certeinly, onc primzry focus of strength standards is to maintain the
hirh rescrve of condom streagth since this 5rovides insurance agzainst
adverse ctorarse conditions and desrees of rouch handling and general misuse.
Towever, since unacceptability of condoms is thourhit of in terms of breakage
raves of a few percent - just a small fraction of the production lot - it
iz not enough for standords o focus colely upon the average strength.

%hé wealilings at the low end of the strenpth scale may bhe too few in
number to depress the mean strength to a sipaificant degree, but will have
a disproportionatc impact upon breakaze rates. The Swedish stardards have
sourht to limit the scaiter around the mean by talking into account in their
standard the stendard deviation of the sample. Ierthermore, the standard
iz too sensitive i hish stren::th outliers which do not contribute to the

probability of breakase durisg use,

These limitiations of pruscnt standards for new condoms aue severely
compounded wien coadoms have been gtored for some time in tropical countries
or uniler otherwise sub-ontimal conditions because thie number of very weal
condoms increaces rapidly av a certain stage of deterioration. To mect
the necd for evaluation of stored condoms, focusing upon the weal: end of
tho streiusth distribetion scale, FIACT has devised thé Condom Deterioration

Index (CDI),

EIACT Condom Deterioration Index (CDI)

The CDI is an index baced primarily ©n the number of condons bursting at
very low volume (velow 11 liters) and, sccoadnrily, on the scatter of strength

data on cither side of the median.

Q
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The mathemutical equation is as follows:

- Na
CDI = ("‘"::. Ai 1nAi - 5 Yi 1nli)
X = Fraction of condems bursting at each vdlume-level at 11 liters
or above )

Y = Fraction of condons bursting below’ 11 liters
Na = Range of bursi volume lovels above 10 liters

The CDf of mcre than forty condom lots stored in eight countries and
produced by nine manufacturers have beecn examined and classified on the
basis of probability of failure during use. This classification is based
upon clinical trials carried ou: by PIACT in which condoms artificially
deteriorated to several different strength levels were used'by sterilized

couples and the breaka:e rate recorded (Contraception, Vol.22, p.31, 1980).

In order to simplify decizion malting, zones of Acceptabilitv, Alort

(intermediate) ~nd Unacceptability were drawn on a plot of CNI against .

sample size (M), cither side of a line described by the empirically

derived equation:
CDI = 0.65 x (3}

Thes: zones vere used to define the meximum acceptable CDI value for
saple sizes of 50 and 100 condoms as recorded on the daia distribution

chart (mce enclosure-A).

PIRIORMHCE G° CNAL IN RANGL DESH

7o In July 1980 we tested a sample of condoms (brand Tahiti) from the

Centrol ‘archouse (Wi2:0), Dacca.
Conclusion : "he 1n: was alert,

2 In Septetber 1900 we tested a sample (brand Raja) from Social

Marketins; Troject (511), Dacca.

Conclusion @ he lot was alert.
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In Januvary 1931 we tested a sample (brand Tahiti) from Nilphamari in

in the.district of Rengpur.
Conclusion : The lot was alert. . L .

Storagb condition: The store robm at Nilphamari is a tin-ghade house
with katchha floor without ceilin:., Condoms chc stored haphazardly
on the floor. It is to he mentioned here that cockroaches and rats:
were found inside the cases. In the summer season sunlicht directly

enters the room. In the rainy season water drops in the room.

In January 1981 we terted a ‘sample (brand Tahiti) from Saidpur in

the district of Rangpur,

Conclusion : ‘rhe lot was rejected.

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

4
ronom becnimes very hot and in the rainy season it becomes damp,

In January 1981 we tested a sample (brand Tahiti) from Mithapukur in

the district of Rangpur.

Conclusion : The lot was rejected,

Storaygc condifion: 1In Mithapultur there is no store room to prescrve
condomz. These are kept in a pucca room of a hospital building., We

found the room dirty and many cockroaches living in the room,

In' Jamuary 1931 we cnllected a sample (brand Tahiti Conture) from
Birgonj in the district of Dinajpur.

Conclusion : The lot wos rejected,

Storage condition: -T2 store room at Dirzonj was a pucca room
attached with a building. The condoms were kept openly on a rack.

Cockroaches and insects were found living in the room.
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In Jaruary 1931 we collectad a sample (brand Conture) from Birol in
the district of Dinajpur. ‘he condition of the condoms were so bad

that no test could be perfc.méd with those condoms,
Conclusion : This 1ot was outright rejected,

Storage condition: The storageondition of Dlrol was very bad. The
condoms and other contraceptives were preserved haphazardly on the

floor., Coclkroaches aind otiler insects were living comfortably in the
store room., In every corner of the room there were lots of spider~

webe,

In April 1931 we tesied a sample (brand Tahltl) from the Cencral

1T™ 4

‘larehouse (1'210), Dacca.

Conclusion : 'Me 1ot was rejected,

\



Tabular form of the results of tests performed

by the COAL, PIACT/Tan

Sla

desh

e e

* If CDI is in the in
is neither accepted
If the valuve of CDI
If "the value of CDY

** The conditicn of these

and so no CDI could

ternediate zone
nox rejected.
is below 2.3

)
1s

above 3.4,

be calculated.

condoms were so bad tha* no test cou

i.e. 2.3 to 3.8,

O e e e e e e e

the lot is alert.

the lot is accented,
the lot is rejected,

1d be perforined

T ! I~ ﬂ“—rj::-HT‘-‘T~dE:;T;:1;:::i V”lu;?. R;:;rks*
51. ! Site of 1 Brand | Manufacturer : Date of 1 S0lple size | Tes e e ; T
;0. ; collecting | ' :manufacture; g :Zgl i
- ‘ a
{ condoms | i b ! i
1 TENO/Dacca Tahiti Alkwell Inds. April 1979 900 3-7-30 3.3 The lot is alert
i . U.S.A. (s6o—annexurse-n)
: 4 : . 5 . 5-9~ ¥ 2 lot is alert
. SMP/Dacca Dada Jan. 15860 300 16-9-30 2.8 The o r
2 SHP/ > , (see—annesmpe-g)
3. Hilphamari, Taniti L April 1973 430 12-1-51 3.1 The lot i3 alert
Rangpur (sce-annexuna—D)
4. Baidpur, Tahiti s Oct. 1977 ko h-1-81 3.0 The lot is
Renzpur : rejected
(see—anncxu?e—ﬁ)
5.  ‘hitapukur, Tahiti i Dec. 1977 o 23-1-E1 3.6 <he lot is
Rangpur - rejected
(6ee-annexire—iv)
6. Birgonj, Tahiti 2 Nov. 1576 640 h-2-21 2.9 The lo* is
Dizajpur Conture rejected
‘ ; (sea-annexure—ﬁ)
7. Birol, Conture i June 1977 480 10-2-31 —30 “he lot is out-
Dinz jpur : rizit rejected
- 8. 5MO/Daceca Tahiti Sept. 1998 900 25481 3.5 “he lot is

rejected
(see-anncxure-ﬁ)

e ———————— —

This means the lot

G1-0



Appendix E

BANGLADESH CONDOM STOCKS
SAMPLED IN APRIL 1982



Appendix E
BANGLADESH CONDOM STOCKS

SAMPLED OR CONTACTED, APRIL 15, 1982 - APRIL 21, 1982,
AND TESTED. MAY 1982

LOCATION/CASES Y ' MANUFACTURING

* The Mymensingh storekeeper had approximately 10 cases from 1978 and earlier
which he was not distributing.

E-1

TEST LOT NO.
(6,000 pieces) ‘ DATE SAMPLE RLB
Region District Thana
TEMO 60 5-81 Akwell X (5)
60 11-81 Circle X
few 7-79 Akwell X
Dacca (no stock) --
Sabar 3 5-81 Circle X
5 5-80 Akwell X (4)
Dardebur 5 5-81 Circle X (3)
1 8-79 Akwell X
Kahakair 4 11-81 Circle X
Chittagong 51 7-79 Akwell X (1)
200 11-81 Circle X
200 12-81 Circle
Chittagong 11-81 Circle -
Panchlarsh 12 7-79 Akwell X (2)
Double Moor 5 8-79 Circle X
2 6-77
TEMO Mymensingh* 3 5-80/5-81 Akwell X (7)
48 8-81 Circle (8)
Trisal 7 2-80 Akwell X
Muktagashr 4 2-80 Akwell X
Tangail~20 5-81 Circle -
Madhupur 7 5-81 Circle X (6)



Appendix F

RESULTS OF TESTS ON CONDOMS SAMPLED
BY PIACT/BANGLADESH IN 1987
(AKWELL, MAY 1982)
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Appendix G

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

HISTOGRAMS :
RESULTS OF TESTS AT AKWELL,
MAY 1982
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* % % % %
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J#%%wn
mITTE
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* % % % %
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[ %% %% %
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* %% % #
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% 9% % % *
% % % % %
% % % % %
% % % % %
% % 3% 3t *
3 % 3% % %
¥* % % % *
% 3% % ¥ *
<3¢ 9% % *
2 % 9 %
% 9% % 3¢ %
% 3 % % *
% 3% % % %
¥ 3 3% X *
%% 1 % %
% % 3% 3% %
3¢ % % ¥# %
% % % % 3
LE L & X
% % % % ¢
3% % % %
% % 3% ¥* ¥
* % 3 % *
* % % % %
¥* % 3% % %
% % 3% % *

3 % 3 % %
%% % % %
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* % % % %
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% % % % %
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* 2% % % ¥
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2 FEEREE RRREN RERRE NXX%x 1
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+ %% %
Joex®xx
B2 XX X
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T2
I3 %%
J o
I3 %
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[ nn
+HRERR
J %
JH*%&n
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Ii****
I*****
+HEERR
[ %
J %0
% %xn
JR* %%
I*****
FE X2
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J 3% %%
JEEEE X
IE2 X2 X
J#**nx
PR T XX
J % %%
J 3% %%
[ %% %% %
KL E 2T
JE*ERR
FHER RN

* % % % %
LA X R X J
* 3 % % %
LR X X X
¥* % % % *
* % % % %
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%5 % % *
* % % % %
W 3% % ¥* *

¥ % % ¥

% % % % %
LA - X X3
* 3% 3% % *
% 9% % * *
EE 2 X X3
% 3¢ 3% % #*
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* % % 3 3%
* 9% % % *
LR X X J
3 9% % % %
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3% 9 % % %
* % % % *
* % % % %
% 3% 3% % %
% 9% % % %
* 3 3% % %
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% % % % #*
% % % * %
3% % % %
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% 9% % * *
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% 3 % * %
% 9% % % X
% % 9% % *
* % % % *
% 9% % # %
% 9% % % %
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% % % % *
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% 3% % % %
* 9% % % %
% % % %
* % % % %
3% % % %
* % % % %
%3 % X %

* % % % %
% 3 % % *
L2 E X X
¥ % % % %
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% 3% % % *
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3 % % % %
* % % % *
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* 3% % % %
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3+ % % % %
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* % % % 3
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3% 3% % %
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1% % % %
% % % % &
* % % % %
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* 3% % % %
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% % 3% % %
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* % % % *
* % * % *
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% % 3% % *
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3% % % 3 %
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* 3% % 3% *
* 3% % % %
* % % % *
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712.0 737.8 763.6 789.4 815.2 841.0
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¥* 9% 3% % %
3% 3% X #
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ELONG.

# 12 PI1ACT

PERCENT
I
+ 48.0
I

36.0

I

I

I

I

I

I

I

+

I

I

I

I

I

I

I

I

+ 24,0
I

I

I

I

I

I

I

I

+ 12.0
I
I
I
I
)|
)|
I
)|



H-27

HISTOGRAM

PERCENT

FREQUENCY
I
30 +
I
I
I
I
25 +
I
I
I
I
I
20 +
I
I
I
1
I
15 +
I
I
1
1
I
10 +
I
I
I
I
I
5 +
[%%%nn
IETIIT
[2%%xs
%%
[#%xnn
0 SRERER
0.1
A 1R

INFLATION

# 12

PI1ACT

60.0

45.0

30.0

15.0

0.0

%f“\\



FREQUENCY

9

I
+
I
I
I
I
I
+
I
I
I
I

I

4 %% % %
l*****
[ %% %%
&2 22 X
l*****
J e
X R R
l*****
IEZ XXX
J
l*****
l*****
IS 2L XX
l*****
I*****
l*****
l*****
l*****
FRE 2 2 X 2]
l*****
l*****
l*****
I*****
I*****
FR 22T

28.7

26.0

3% 3% % %
* % % * %
* % % % %
* % 3% 3 %
* 9% 3% %
LR X X
* 3 3 % %
LA R X X
9 % % %

H-28

HISTOGRAM

NN
%
e L T2
N
EERER
ERE NN
L2222
*HE R
EENE R
HER AR
* %A
EE XA R
RN
L2 2
AN
ERERR
HRE
RN
HN N
LEL LT
X RN
L T T
N

1222 3S

% 3% % % %
9 % 9% 3¢ %
* 3 3 % %
3% 3% % % %
* % %% %
* % % % %
3 3% % %
33 3% % %
* % 3% 34 %
9 % 3% %
* % * 5 %
3% 3% % %
3 3% % %

31.4
TENSILE

* % % %%

ST T
T YY
 ITT Y
%%
T X P
NN R
YY"
FHNNN
I YY
T
H NN
S T Y
I
 TIIT}
L T
*%,
* aw
RN
X e
* %% %N
%% %

34.2

36.9
#13

* % % % %
* 9% % % %
L X 2 X}
9 % %
* 9% % 3 %
* % 3% % %
LA Z X X
L2 X X ]
LA R T X
* # % % %
3* % 3 9% %
%9 3% % %
* % % % %

PlACT

PERCENT

I
+
I

I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+

39.7

36.0

27.0

18.0

9.0

0.0



FREQUENCY

8

1

Pt bt bt bt bt bt by =t bt g G bt o Pt et et g g Pt bt bt Pt e

[ %%
JEXT X T
S22 T2
$EEE R
[#%%nn
%% %%n
IR E TR
IR ET X
[#%nns
3

% % % % %
LA R XX
% 3% % % *
% 3% % % %
% 3% % % *
% % % % *
% % % % %
% 4 % % %
% % % % %
% % % % *
3 3% % % %
* 3% % 3% %
% % ¥ % *
* 3¢ 3% % %
9% % % *

H-29

HISTOGRAM

#****
* 3% % % %
% 3% 3% % *
% 3% 3¢ % %
9 3 % #
* % % % *
* 3% 3% & *
% % 9% ¥ %
% 3% % * %
*****
% % % & %
% 3% 3% % #
* % % * %
LA L XX
% 3 3 % *
%% % * %
* 3¢ % % %
#* 3% 3% % *
* 3% % % ¥
% % % % %
* % % ¥ %
* 3 % % %
* % % % %
% % % % %
* 3% 3% % *
* % % % %
% % % % %
3 % 3% % %
% % 3% % %
* % 3% % *
% % % %
% % 3 % %
% % % % %

* % % % %
LE L X X
* % % % %
% % % * *
* % % % %
* % % * #
* % % % %
* % % % *
% % % % ¥
* % % % %
% % % % %
* % 3% % %
* % % % *
* % % * %
% % % % *
% % % * %
% % % % *
* 3% 3 3% ¥
* 3% 3% % *
* % % %%
* % % % ¥
% % % %
% 3 3% % %
% % 3% % ¥

% 9% * % %
* % % % %
* 3% % 3 %
* % % % #
* 3% 3% % #
* 3 % * #
* 3% % % #
* 3 3 % #
% % % % %
* 96 3% % *
% % % * %
3% % % %
* 3% % * %
* % % % %
LEE X 8 ]
%% % % %
* 9% % % #*
* % % % %
* % % % %
* % 9% % *
* 3 % % #*
* % % % *
%% % * %
% % % % *
* % % % %*
% % % % %
* 3% 3% % %
* 3% 3% % %
* 3 % % %
* % % % %
* % % % ¥
* % 3% % %
% 9% 3% % %
%% 3% % *
3* 3% 3% % %
3* 3% 3% % %
* % 9% % *

PERCENT

I
+
I

I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
1
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+

698.0 723.2 748.4 773.6 798.8 824.0

ELONG.

# 1

3 PIACT

32.0

24.0

16.0

8.0

o.o



FREQUENCY

41

35

28

21

14

H-30

HI STOGRAM

1

+
I
I
I
I
I
+
I
I
I
I
I
+
I
I
I
1 .
I W% 3% 3% * *
+
I
I
I
I
I
+
I
I
I
I
I
+
|
I
I

1 LA R X L JEE X ¥ T X Sy

JR*RE® xXXBN NN RR RN X RRER
FHERER RRENE RN N LA E L X IR TS ¥ e

AIR INFLATION #.3 PIACT

PERCENT

61.5

41.0

20.5



FREQUENCY

I

11+

I

I

I

I

I

10 +

I

1

I

1

1

8 +

I

I

I

|

|

6 +

|

I

1

|

I

4 +

I

|

I

|
[ #% %%
2 SEERRR
[*#%*%x%
[#%%xx
l*****
[%%xn
[#% %%
.0 SRREERR

EEEER
9% % %
RN
ER KRR
R RRR
NN
%3t
ENT RN
H% N %
Irrey?
NN KR

H-31

HI STOGRAM

% 3 % % *
% 9% 3% ¥ %
% 3% % % %
% % % % *
% % % % %
3& 9% 3% 9% %
% % 3% % *
* % % % #*
% % % % %
* % 3 % %
* % 3 % *
3% 3% 3 % %
* % % % %
L B R X
* % % % #*
* 3% 3 % %
%% % % %
* 3% % % *

% % % % %
% % % % *
* % % % %
% 3% 3 % %
% % % % %
% 3% % % %
9% % % 3% %
% 3% % % *
% % % A *
% % % N *
% % % % *
% 3% % % %
% % 3% % #*
I 38 % % %
% 3% % * %
% % % % %
% 9% % % %
% 9% % % %
% % 3% % *
% % % % %
9% 3% % % %
% % % % %
* 3 3 % %
% % % *
% % % % %
* 3% % % #*
% % % % %
* % % % %
* % % % *
* % % 1 %
3% % % % #
* %% %
* 3 % % %
* % % * #*
% % % % ¥
% % % % %
* % % * %

* % 3% % %
%3 % % %*
* % % % %
* % % % %
* % % % %
* 3% % % %
* % 3% % %
LA R X X J
* % % * %
* % % % *
* % % % %
* 3% 3% % %
¥* % % % 3
* % % 3% %
¥ 3% % % %

PERCENT

I

+
I

I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
l
I
I
I
+

2.2 26.9 29.6

TE NSILE

32.4
# 14

35.1

37.9
PIACT

44,0

33.0

22.0

11.0

0.0



FREQUENCY
|
10 +
1
I
1
I
I
9 +
1
|
|
1
1
7 +
1
1
1
1
1
5 +
I
I
I
I
1
4 +
I*****
I*****
I*****
l*****
[ %%
2 $EEE RN
I*****
XX T
| EL X T3
I*****
[#%%nw
0 $RAE R

% 3% % % %
9% % % x
W 3 3% % %
% 3% % % %
% % % % %
¥ % % % %
% 3% % 3 *
3 % 3% % 3%
% 3% 3% % %
* %3 %%
I 3% 3 % *
I % 3% % %
%% % % %
W% % % %
% % % * 3t
W% % %
W* 3% % % %
* % % % *
% 3% % %
% % % %
* % 3% % %
* % % % X
W% % W% *

H-32

HISTOGRAWM

¥ % % % %
% % % % %
* %% % %
o+ 5% % % %
% % % % %
% % % % %
* % % % %
* ¥ % % %
3% % % %
* 3% % % %
% 3% % % %
% 3% 3% % %
% % % % %
% 3% % % %
% % % % *
% W% % % %
3% 3% % %
% % % % #
% % % % %
LA 2 X X
3 % % % %
* 3¢ % % %
3 % 3% % %
W% % %
* % % %
1 % 3% % %
* 3% % * %
W* 3% % % %
LA R X
3% 3% % 3t %
* %% %%
3% 3% % %
%% % %
* %% * %
%% 3% % %
* %9t % %
% % 3% % %

* % 3% % %
*****
3 % % % %
%3 % % %
3 3% 3% 3% %
% % X % %
* % % % 3%

LA X 2 IR Y YR ¥
LA L 2 X B T T Y XY
LA EZIET Y XY
LA E 2 XA T X T X
LA X 2 XL T X P
LA A R L BT X ¥
LA 2 2 X BT EE ¥
LA A X BT T Y ¥
LA A R L IR X F T Y

PERCENT

753.0 775.0 797.0 819.0 841.0 863.0

ELONG.

# 1 &4

PTACT

40.0

30.0

20,0

10.0

0.0



LREQUENCY

32

27

22

16

11

I
+
I
I
I
I
I
o+
I
I
I
I
I
+
I
I
I
I
I
+
I
1
I
1
1

+
IEX 2T R

J %%
J %% % % %
J % 3% 5 %
J % nx
'Sk L
1EE LTS
J %%
G
J %% %% %
J 3 3% 3 3%
o T 3%

H-33

HISTOGRAM

LA L E IR TR S SR L L
HREEN HHEERE HXEX®
LE A S R L 2 F X I PR
LA L 2 IR T L E T BT S Y

* % % % %
% 3% % % ¥
3% 3% % * ¥
* % % % *
W* % 9% % *
* % % % *
3% 3% * % *

PERCENT

A 1R

INFLATION

# 1.4

PIACT



3 % P %
% 3% 3% 3 %
3 5 3% % %
9% 9 3¢ % %
% % % % %
3% ¥ 3% 3% *
% 3% % % ¥
% % ¥ % %
La kL
% 3F % % #
% 3% % % %
* % 3% % *
% % % % ¥
% % % % ¥
% % % ¥ *
* % % % %
* 3% % % %
* % % ¥
W* % X * ¥
W* 3 % % %
* 3% % % ¥

H-34

H1STOGRAM.

* 3¢ 3 % 3

* % % % %
33 3 % %
¥ % % % #
% % % % %
W* % % % #
* 3 3% % %
* % % % X
* % %% %
* % %% X
W3 % % *
* 3% % % %
W* 3% % % *
* 3% % % %
* % 3% % %
* 3% % * %
L 2 2 X 3
W* % % ¥ %

%% %% %
% % % % ¥
3 3% % 3% *
3 3¢ 3% # %
% 3% 3% % *
3 3% ¢ % #
% %% * %
% 3% % % #
% 5% % % %
% % 3% 3% %
% 3% % % %
9% 3% % *
3 3% % % *
3 3% 3% % %
¥* % % % %
* % % % %
* % % % %
* 9% % % %
336 3 % %
3 % % %
* 3 3 % %
W% % % % #
3¢ 3% & %
L E X X
3% % % %
* 3% %% ¥
* 3% 3% % *
* 3% % % %
* % % * %
x W% % % %
* 3% % ¥ %
* 3 % ¥ *
* % % ¥ %
* 3% 3% ¥ *
LE X X X
W* 3% % ¥ *
LA R XX

W* % % * %
* % % % ¥
LA X X
* % % ¥ *
W* 3% * * *
LE R E X
* 9% % % %
* % % % %

PERCENT

I
+
I

I
I
I
I
I
I
I
+
I
I
I
I
I
I
!
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+

FREQUENCY
1
11+
I
I
1
I
1
10 +
1
I
1
1
1
8 +
1
I
I
1
I
6 +
1
1
1
I
I
4 +
I
I
I
1
1
2 +
.1
l*****
.l*****
l*****
l*****
O +*****
23.4

26.2

29.1
TENSILE

32.0

34,9
#15

37.8
PIACT

44,0

33.0

22.0

11.0

0.0



FREQUENCY

12

10

i
+
I
I
I
I
I
+
I
I
I
I
I
+
I
I
I
I
I
+
I
I
I
I

I

$RRRER
[ %%
[#*%xx
2 X 2"
[*%%xx
JHExes
$EERER
IEA 22X
[*%%%x
I
[ *%%%%
IE2 X2 2"
$RERER

* % %% ¥
X% %%
* % #
* % %%
3 %% *
¥* %% *
% % %%
EREER
T XX
* % % %%

H-35

HISTOGRAM

% % % % %
% % % % #
% 9% % % %
3% % % *
% 9% % % %
* 9% 3% % %
% % % % %
%% % % %
% 9% 3% % %
% % 3% 3% %
3 % 3¢ 3¢ ¥*
3 9 3% % %
3 3% 3¢ % %
N % % % *
3% % 3% % %
% 3% 9 % %
% % 3% % 2%
% 9% % % %
% % % % %
LA 2 2 B
% % % % %
3 % 3% % *
% % % % %
% 3k % % %
% % 9% % *
* % % % %
* % % % %
% % % % *
* % % % %
* % 3% % %
* % % % ¥
% % % % %
% % % % %
* % 3% % %
3% % % %
* % % ¥ %
* % % % %

* % % % %
* % 3 % ¥
LE X X X J
% % % % #
* % % % %
% % % % %
% % % % *
% % % % *
* % % X ¥
% % % % ¥

% 9% % % ¥
* 3% % % %
* % % % *
% % % % ¥
% % % % %
* % % % *
* 3% % % *
* % % % *
LEE X X
* % % % %

751.0 766.2 781.4 796.6 811.8 827.0

ELONG.

# 1

5 PIACT

PERCENT

N



% % % % %
3% % 3% 3
W % % #
%* % % % ¥
% X 3% % #
¥ % % 3 %
% 9% %% N

H-36

HISTOGRAM

% 3 % % %
% 3% % 4 *
3% % % ¥
%% %%
* % % % X
& 3% % % %
* % % % 3¢
%3 % % %
W% 3% % % %
W% % ¥ % %
LE A X X ]
LA X X 2
3¢ % 36 * *
* 9% X % %
# % 3% %
# 9% % *
% 9% % % %
* 9% *
% 3%
W% % ¥
* % N % *
#* % % % #
* 3% % % %

* % X X *
* % * %%
% 3 % % #*
¥* 3% % % 3
bE X X J
3% % % % ¥
% 3% % % #
* %W
36 % % % ¥
* 3 % % 3%
* % % 3 %
3 % % 3% *
* % % % %
* 3 % * ¥
* % % % ¥
#*9% % % %

AR R
% **
* 4% %
TH*®H®
XTI}
* 3 % %
XXX K
* R
=5 %%
9 % 3% %
* %%
* % N
KR
* %% #
0% % %
* X *
* %2 W
T T
N2 # %
* %W #
* %3
#H NN
HH R
%
%% #
%% %
* %W #
* %K%K
XX R
RN
2T Y
%K% %K
%% X %
I ryrYs
* %K%
kBN %
*H %% #

PERCENT

I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+
I
I
I
I
I
I
I
I
+

FREQUENCY
I
20 +
|
I
I
I
I
17+
I
I
|
I
I
13 +
I
I
|
|
|
10 +
I
I
I
I
[**xns
7 R
[e®xxs
[ %% %
[*%%ax
[H%Ax%
[*%%nn
4 SHERRR
[#%%ax
[*%nn
2T T2
[H*nx
[**%xs
0 SRR
0.0
AIlR

0.2

INFLATION

0.4

0|6

0.7 1.0
# 15

PIACT

40.0

30.0

20.0

10.0

0.0



w
v D
c
m
z
0
=

b=t bt bt pmt Pt et e g g Pt Pt bt P g

[%%u%
[ %
ELET T
SERERRR
Jawsnn
[*erxx
[reens
JExERn
[#%%xx
FERRER
[*%%as
[runen
EE TS
[ %% %%
[H%xwn
$RERRR
[Rexxn
[oeenn
1E2 3T 2]
EX T TR
IEEE T Y
PERRRR

H-37

H! STOGRAM

PERCENT

I

+
I
I
I
I
I
I
I
I
+
I
1
I
I
I
I
I
+
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
+

24. 4

PR
P
P
PR
PP
P
PR
PR
Py
PR
PR
P
FRERE EEENR
HEREE HEERW
HREHE RN EW
ERERR HERRN
HEREE HRERW
HERRE HEXEW
CEEREE REERR
RELRE HRREE
REEEE REHEE HEEHW
HERER HRRER REEHE
HEERE HEREE HEEEW
REERE RREER HEEEF
HEERE REEEE RREEN
ERERE FHERE HEEER
HERER HRERE REENN
RREEN REERE HHENHE
EREEE RERRE EEEER
HRERE RREHE HEXER
ERRER REEER EREERR
HRAEE REEE® REEER
RHREE REEEE RERRE ERERN
RRERE RRURE REERE HERER
HERER RREHE RRFEE HEEEN
REEEE REXRE REEEE FEERR
REERE HEEER, REEEE REFER
27.8 31.3 34.8 38.3
TENSTI1ILE # 17

41.8
PITIACT

36.0

27.0

18.0

9.0

0.0



FREQUENCY

8

g

Ry

747.0 765.4 733

% % %3
W% % %5
3% 3% % 3
* %5 %%
3 % % %
LA S X X
%%
* % * % %
* 3 % % %
* 9% % % %
o % % 9% %
LE 2. 3 23
% 3% % %
* % 3 % %
L 2 2 2
* % 3% 3% 3%
* % % % %
36 % 3 9% %
3% % % 9
% %% % 3%
% 3% % 3% 3
* % % % %
% % %%
* % 3% % 3%
%% % % %
L X X T3
* 3 3 % %
¥* % 3% 3% 3%
* 3% % % %
* % % % %
W% % % %
* % % % %
* 9% % %
* % 3% % %
* % % % %
* 3% % % %
3* 3% 3% % %

H-38

HISTOGRA M

L 2 X 2
La 2 X B
9% 3 % %
* % % 3% %
* %% %
LE X X 33
LE X X 2
* % % % %
* % % 9% 4
* % % % 3
* % % %%
LE X 2 X
W+ % %
* %% % %
* 3% % % %
LA XX 3
* 9% % % %
* 3% 3% % %
* % % % %
* 9% 3% % %
% 3% 3% 3% 3
* % % % %
LA X X B3
* % % 9% %
* 3% % % %
% % 3% % %
* % 3% % %
* % % % %

ELONG

3% 3% % %
* 9% 3% % %
* 3 % % %
* % % % %
* % 3% 3% %
* % % % %
LA X X 33
% % % 3
LA X X 23
% 3% % ¥
* 9% % 3 %
* 3% % % %
* 3% 3% % %
* % % % %
* 9% % % %
* 3¢ % % %
LR & 2 X
39 % % %
* %3 % %
LES X ¥
* % % % %
* 3% % % %
LE 2 X X
* % % % %

--------n------

-8 802.2 820.¢ 839.0

# 1

PERCENT
I
+ 32.0
I
I
I
I
I
I
I.
I
+ 24,0
I
I
I
I
I
I
|
|
+ 16.0
I
I
|
22T 1
% % % % % 1
% % 2% % % 1
LE X XS 1
L X ¥ % I
%3 % % % + 8.0
%% % % % 1
LE X XY I
* % % % % r
* % 3% % % 1
% 3 % % 1
W3 % % 1
%% 3% 9% % I
* % % % 4 1
N2 xR + 0.0

7 PlACT



La 2 & &
* 9 % 3% %
39 3 * %
* 3 % % %

HI STOGRAM

H-39

% 3% % % %
* % % % %
%X
X R
% % % % %
* %%
3 93 % %
% 3 % % %
% 9 % %
* 3 9% *
3% % 7 #
% 3 3% 3¢ 3%
% % % % %
% % 3 %

L 2 X X 2

3% % % % ¥
* % % % %
* % % % %

PERCENT

I

D P D D A C e W G P G U Gh G A WD WD R W S D G AN P G Gh GL D W W G W s L R D D W A RS W

FREQUENCY
I
32 +
I
I
[
I
I
27 +
I
1
I.
I
I
22 +
I
I
I
I
I
16 +
I
I
1
I
I
11+
I
I
I
I
I
6 +
I
I
I - .
I*****
E2 222N
O +***‘l‘*
0.1
AIR

INFLATI!ON

#17

PIACT

64.0

48.0Q

32.0

16.0

o
L]
o

/

\p



FREQUENCY

8

|
+
I
I
I
I
I
+
I
|
I
|
I
+
I
I
I
I
I
+
I
|

I

I*****
l*****
4 T % %
l*****
l*****
I*****
l*****
l*****
o T
]*****
l*****
I*****
l*****
l*****
4 3% %

% 3% 3% % %
3 3% % % %
3 3% 3% % %
% 3% 3% * %
3% % % % *
% 3% % % %
* % % % %
% % % % %
% % % % %
* % %% %
W3 3% % #
% % % 3% %
% % % %
% % % 3% %
LA R X 2 )
W % %% %
* 9% % % %
3 3% 3% %
% % % % #
* % % % %
% % % % %
% % % % %
%% % % %
% % % % %

H-40

HI STOGRAM

=% % % %
% % 3% % %
%% %%
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Appendix 1

CODE TO IDENTIFY LEAKS OR BREAKS
OF CONDOMS IN WATER TEST
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Appendix J

PROJECTION OF TIME FOR AID CONDOMS
TO REACH USERS IN BANGLADESH
POPULATION MINISTRY PROGRAM
(ASSUMING CLEARANCE WITH FIFQ)






Appendix K

AID CABLE ON CONDOM TESTING REFORT
FROM PIACT, BANGLADESH, JUNE 3, 1982
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Appendix L
LIST OF PERSONS CONTACTED

United Stctes

U.S. Agency for International Development {(USAID)

D. Newman, C7fice of Population, AID/W

J. Speidel, M.D.;‘Office of Populatior AID/W
J. Shelton, M.D., Office of Fopulation, AID/W
A. Boni, Office of Population, AID/W

V. Peterson, Office of Population, AID/W

Akwell Industries*

R. Martin, President '

B. Pugh, Vicé President, Research and Development and Quality Control
R. Culp, Quality Control

R. Fee, Research and Development

J. Quinn, Vice President, Public Sector Marketinryg

C. Milner, Senior Vice President and General Manager

PIACT/Seattle

Michael Free, Ph.D.

Bangladeih

USAID
W. Joslin, Deputy Director
S. 01ds, Population 0fficer

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, Deputy Director-General, Supply

Deputy Directors (Region and District), Chittagcag, Mymensingh
and Tangail

15 Thana Family Planning Officers

PIACT/Bangladesh

Y. Chowdury, Executive Director

Social Marketing Program, Bangladesh

A. Ali, Project Director

W. Schellsteade, Adviser

United Nations Fund for Population Activities (UNFFA)

D. Gupta, Adviser, Supply

J. Lal Das, Logistics Officer

M\



