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INTRODUCTION

For the last Yen years, intrauterine devices
have been used with varying success in clinieal prac—
tice and in Family planning programs throughout the
world. In theory, the IUD is olose tu an ideal contra-
ceptive method, Although it Tequires a clinical pro-
cedure, the IUD is not related tc ooitus, usually
requires only a single insertion,rarely causes systemio
hazards, and Frovides long~bern proteotion against

pregnancy,

In practice, the first generation of IUDs prosed
problems of expulsion, accidental rregnancy, perfora-—
Tion, infection, pain and bleedinz +hat wade ther

less than ideal for Tany women,

4 Zeecade of intermational rescarch has focused
therefors on luproving IUD perforzarce by reducing
the incidence of the thrae pertirent events in IUD
failure, Suttressed by rigorus statistical analysis,
10D reszarch has concentrated on three general areas:
(1) Improved techniques and insertion; (2) optimal
s8ize and configuration of the devioe itself; and

{(3) addition of bloactive substances to reinforce
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the contreceptive effect or reducinz bleeding and

pain, Some progress hes been made in the firsh area,

Better insertion teohmiques plus improved training,

more experienoe, and bebtter patient seleotion have
ugdoubtedly reduced the incidence of major complieca~—

tlons as expulsion and rerforation. In the seoond

&rea - (IUD dssign) ~ little progress has been docu~

mented to date despite an amazing array of new IUD

sizes, shapes, surface areas, and otaer physical

dimensione, In the third area-bicactive devices -

the addition of copper and hormones 1§ one of the

great achievements whieh proved o be of great value

in reinforcerent of the eontraceptive effect of IUls

and in nminimizing Bleedirg, exxulsisn =2nd pain,

2

Ihe present studsr was wncentalten to:

Bvaluate a new insertion tecinigue ¢f the SEring

coll devioce in an attempt o reduce its expul sic:,

Study tre orfeot of addition of tiloactive sub—
stanoes, namely oopper, prcgesterone and pes—

trancl b2 the plain (inert) spring coil device,

Stuly tane release rates and pattern of progeste~
Tong and nestranol to detormine optinum doses and

silastle capsule lengths for further trials,
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8. Study the effects of the aotive substances

usgd on the endometrium,

5. Perforn a comparative study to determine the

ideal bicactive substance for long-term use.
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INTRAUTERINE CONTRACEPTION

HISTORICAL CONSITERATIONS

The early history of IUDs 1s so poorly doouwmen—
ted that the original concept has not been assignsd
to a person or infact %o a specific ecentury, Early
mention bas been made of the use of stones placed
within the endometrial cavity of camels to prevent
pregnaney during long trips across deserts. Undouble—
dly a similar method had been applied to women at

or about the same time,

These very early applications of tha intra-—
uterine foreign body as a means of regulating fer—
tility may be considered as the BMBRYONAL stage of
evolution of intrauterins coptraoeption.‘This stage
was relatively vold of ftpue gpcientdfic study and
knowledge of the subJeoat,

The INFANGY stage of IUD evolution began in

1920ts with the ingexious and daring studies of
Grafenberg, as reported in 192834. His firat device
oonsisted of a six-pointed star made by tying

three pleces of silk worm~gut together at the centre
with sllkwarm-gut also.
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Grafenberg subsequently substituted a oenter
Tle made of thin silver wire for one of gut. The
wire permitbted detection with the uterine probe,
and also rendered the star partially radio opaque.
The star was so sofi, however, that it was readily
expelled from the uterus, In order to increase the
retention rate, Grafenberg made the first intra-
uterine ring, This devioce congisted of several turns
0Z silk wormegut making a ring approximately 2 o,
in diameter having a oross section of about 2 i
The rings were then made more rigid as well as radio-

Pague by binding tien with fine silver wire,

slthough this silver bourd gut rirg was found
by Grafenberg to be highly effective, it was soon
replaced by a ring made by joining the two ends of
a vightly wound spiral of silwver wire. The spirall;
wound ring possessed moderate spring properties,
and bence could be compressed into a smaller and
otlon; configuraticz for insertion through the cer—
vical canal. Its inkerent resiliency then caused it
to return to the original circular ring shape when

it was released within the more spacious e:dometrial
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cavity, This model of Grafenberg ring was inserted

by him into several thousand women and was the first

intrauberine devioce oommeroially manufaotured,

During tne same deoade that Grafenberg began
his epoch-making studies, Ota (1934)75 in Japan was
working independently on imtrauterine devioes., Ota
initially used silk worm~-gut rings, and then developed
small rings fabricated from flexible metals, A though
the metal rings seemed to provide more effective con-
traception tnan did the gut rings, they were nore
difficult to insert. TFor this reason, oba and his
disciples in Japan direoted their development toward
rings fabricated from varicus synthetic rlastics,
The 30 years infancy stvage of IUD's as depicted Ly
tre works of Grafernbirg and Ota anded when the signi-
fioance of thelr rioreering studies was finally re-
alized. Appreciation of their contributions carme in
1959 with the papers by Ishibama (1959)%7 in Japan and
Oppenteimer (1962)77 (1969)7% in Israel. Both Ichihaua
and Oppenheimer reported ocorroborating data on the
long~term use of various intravterine rings. withb these
independent and lmpressiveg demonstrations of effee~
tiveness and safety of the intrauterine foreign body,

the IUD entered its childhood stage.
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The CHILDHQOD stage began between 1959-1964,
vhen Margulies (1965)59, Zipper and Sanhuerza(1965)119,
Lippes (1963)°®, Birnberg and Burnhill (1964)7,
Hall (1962)°7, (1963)°°, among many others in the
United States and abroad, designed and tested varjious

forms of intrauterine contrasceptive devices,

In 1962, the poruiation counecil launched an
intensive research program which included relevant
basioc laboratory studies and cllnical and field trials
with promising IUD's, The data derived from these
olinieal studies were evaluated by the cooperative
statistical prograx (C.S.P., under the direction of
Dr. Christopher Tietze (1962)M%C, (1954)1%, The noss
recent report on tradivional IUD's by the C.L.P, as
of 1966 covers a.,roxinately 547,000 womer—nonths of
use by almost 3%2,00C women, This extenszive exrerience,
particularly with tne lipres loop bed the IJD intc its
gdolescence. During the six years from 1962 to 1958,
ke loop was used mcre extensively than an& other de~
vice, Because of the wide clinical experience with
and the comprehensive evaluation of the loop, it be-

pame customary to usSce thaese data as points of relercrnce
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in evaluating the clinical effectiveness (also re-

ferred %o as use effectiveness) of newly conceived

shapes and sizes of intrauterine devices,

Although a wide variety of mew deviees were
constructed from synthetic plastics, stainless steel,
silicone rubber, and silkworm—gut, the associated
side effects, such as bleeding, spotting, ubterine
crampe, lower abdomiral pain, and noticed or un-
noticed expulsion, resulted in growing dissatisfag-
Sion on the part of women and the medical profession.
For the lippes loop size “D", these side effects may
be translated to a discontinuation rate of 23 % at
the end of the first yogar of use, ard 35 % after 2
7ears cf uge, From & demographic view point, this
level of use effectiveness is discouraging and pointed
2 the nsed te davelon devices which couid kave —ore
efiicient performance., Tuus the asdolescent stage endel

with 2 challenging mandate for improvemant,

Iz (1968)105, Tatx. concluded that most if 2ov all
of the IUD!s then in use shared one com-on deficienc;.
Bach Jevice by virtue oI its shape and ovei~all direr—

sions forced the endometrial cavity to adjust to the
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configuration of thes device, As a result, the delicate

endometrium is compressed and the myometrium is dis-
tended. This frequently results in bleedinc from +the
endometrial surfaces as well as painful contractions
as the nyometrium reacts %o oppose its distensiorn znd
©o expel the foreigr Lody which has been tlaced wisnin
1Ts cavitye & logloal seguence to Hhis hypothetical
conslieration was 2 Zatermine the staps and size of
o Ioreign body wnich would conTorm o She sndometrial
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Preliminary experiences by Zipper and associates
(1971)124 showed that the combination of copper wire
having a surface area of 30 mm? and a zino wire haviug
3 surface area of 47 mme regulted in a pregnancy rate
of 0.0 per 100 women for 12 months, whereas the 30 mmg
sQpper alone provided a pregnancy rate of 4.9, Tﬁus,
there appears to be some additive or synergistic
action between copper and zinc in relation to their

antifertility effeot.,

In this maturation stage of evolution zust be
included the hormone-releasing devices rerorted in
(1968)28 by Doyle and Clewe. Their preliminary
studies applied the siow release principle of pro-
gestins from silicone wrubber to silicone elastonmer
rods impregnated with melengestrol acetate placed
witbin the uteri of ratvs, rabbits and monkeys, Their
data demonstrated that steroids released from silicone
elastomer rods within the uterine cavities increascd
the retention rate :f the foreign body in rats and
rabbits, and produced typical secretory type of erio-

metrium in estrogen-primed castrated monkeys,
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Croxatto, Vera and Parga in (19’70)19 were the
first %o show that a progestogen (megestrol acetage)
within an intrauterine siligome eélastomer gapsule
would prevent implantations in the experimental horn
of a rabbit ubterus, whereas normal implantations
occurred in the contralateral control horn, Thus,
these investigators demonstrated that a progestogen
aoting locally was a contraceptive, The IUD as a
vehicle for steroids to be relaesed within the endo-
nebrial cavity was carried one step further by the
studiss of Scommegnha and associates in 197093. Silicone
elastomer capsules containing progesterone were
affixed to modified lippes loops which were then in—
serted into the uterirne oavities of human subjects,
ndometrial changes indicative of localized absorp—
tlon of progesterone were demonstrated, These inveg—
Vigators concluded fron their short-tern experiments
that although the expulsion rate of the loop was rnov
raduced by the presenoce of progesterone, there were
histologic ohanges in the endometrium which presun—
ably could interfere with the normal reprodustion

Progess,
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