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[5 7] ABSTRACT 
An intrauterine contraceptive device has a central 
body portion with legs or ribs projecting radially 
therefrom and presenting a three-dimensional con?gu 
ration. The ribs are hinged to the central body portion 
and collapse in the manner of a parasol to provide a 
linear two-dimensional unit for insertion of the device 
into the uterine cavity. A portion of the device, such 
as the central bodyv portion, may be formed of a ball 
chain of heavy metal to increase the contraceptive ef 
?ciency of the device. 

6 Claims, 14 Drawing Figures 
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INTRAUTERINE DEVICE 

The present invention relates to vintrauterine contra 
ceptive devices of the type which are inserted into the 
uterine cavity in position to make contact with the 
walls thereof. 

It having ‘been established that the introduction of 
foreign bodies within the uterus will prevent pregnan 
cies, a wide variety of intrauterine devices have been 
devised. Such devices have been in the form of rings, 
spirals, loops, shields, and other shapes. 
Experience in the use of such devices has shown that 

the basic design of each device determines its contra 
ceptive efficiency. One'of the chief problems encoun 
tered is the tendency for some devices to be expelled 
easily due to contraction of the uterus. Another prob 
lem is the tendency for some devices to produce harm 
ful side effects such as puncturing the uterine wall. It 
has been found that where the device is made with thin 
leg, arm or rim portions, the tendency for expulsion is 
greater, but the danger of side effects is decreased. On 
the other‘hand, where the legs or other parts of the de 
vice are made heavier and stronger, there is less ten~ 
dency for expulsion, but a greater tendency for harmful 
side effects. 

It has also been found that an “open” device, that is 
a device of framework or linear con?guration, has cer 
tain advantages over a “closed” device of more solid 
con?guration. Experience has shown that in those in 
stances where the device has pierced the uterine wall 
and entered into the abdominal cavity, an open device 
is less likely to cause emergency problems, such as in 
testinal obstruction, which would require immediate 
surgery. 
For purpose of more effective and sustained preg 

nancy inhibition, a three-dimensional intrauterine de 
vice is favored over a device whose parts lie in a single 
plane. If a, three-dimensional device is designed so that 
it may be collapsed or folded up for insertion into the 
uterus with the legs pointing outwardly, thinner legs or 
arms may be provided without losing the advantages of 
expulsion resistance, and absence of side effects. 
More recent studies have indicated that when a de 

vice is properly placed, its contraceptive efficiency is 
increased in direct relation to the amount of surface 
area which it contacts ,within'the uterus. It is thus evi 
dent that devices having large surface areas for exten 
sive surface contact with the uterine walls are desir 
able. The difficulty with such devices, however, is that 
the larger surface area presented, the greater the bulk 
of the device, and consequently the greater the dif? 
culty of insertion into the uterus and removal there 
from and the greater the tendency for harmful side ef~ 
fects. ' 

It has also been established that when heavy metals, 
such as copper and zinc, are added to an intrauterine 
device, a chemical reaction results which increases the 
effectiveness of the device to reduce the pregnancy 
rate. It is therefore desirable for optimum contracep 
tive effectiveness that the device be so designed that 
such heavy metal may be attached or made. an ‘integral 
part thereof. 
Accordingly, the principal object of the present in 

vention is to provide an intrauterine-device which will 
include a combination of all of the aforementioned fea 
tures, while avoiding the problems and difficulties in 
herent in many of the devices presently in use. 
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Another object of the invention is to provide an intra 
uterine device which in inserted position has a three 
dimensional form and is capable of resisting accidental 
expulsion from the uterus, but which is foldable into 
narrow compact form for ‘easy insertion and for ready 
removal by a physician without damages to tissues. 
Another object of the invention is the provision of an 

intrauterine device'of the character described which is 
formed of thin component parts, but in which these 
parts are covered by a ?exible diaphragm to provide a 
large surface area to increase the contraceptive effi 
ciency of the device. 
A further object of the invention is the provision of 

an intrauterine device of the character described in 
which heavy metal may be included as an operative 
portion of the device as a ?exible chain of balls of the 
same or different heavy metals. 

In accordance with the invention, there is provided 
an intrauterine device which is preferably formed of 
?exible plastic material having a central body or core 
with a plurality of elongated legs extending radially 
therefrom and capable of hinging movement relative 
thereto so that the legs can be collapsed in a parasol 
type action. The central core includes a depending 
elongated guide member which may be an integral part 
of the plastic device, or may be a chain of metal balls, 
the guide member serving to insert the device accu 
rately within the uterus. At least some of the legs may 
be covered with a thin membrance to provide a large 
surface area for contact with the uterine walls. 
Additional objects and advantages of the invention 

will become apparent during the course of the follow 
ing specification when taken in connection with the ac 
companying drawings, in which: 
FIG. 1 is a perspective view of an intrauterine contra 

ceptive device made in accordance with the invention 
and a portion of an insertion tube therefor: 
FIG. 2 is a top plan view of the device of FIG. 1; 
FIG. 3 is a bottom plan view of the device of FIG. 1; 

FIG. 4 is an elevational view showing the device of 
FIG. I mounted in the insertion tube‘ with the legs 
thereof in retracted position; 
FIG. 5 is a front sectional view of a uterus with the 

device of FIG. 1 shown in inserted position therein; 
FIG. 6 is a side sectional view of the uterus as taken 

along the line 6—6 of FIG. 5; 
FIG. 7 is a perspective view showing a modified intra 

uterine device; 
FIG. 8 is a section taken along line 8—8 of FIG. 7; 

FIG. 9 is a perspective view showing the device of 
‘FIG. 7 mounted in an insertion tube; 

FIG. 10 is a perspective view of another modi?ed 
form of intrauterine device; 
FIG. 11 is an elevational view showing the device of 

FIG. 10 mounted in an insertion tube and folded into 
contracted position; 
FIG. 12 is a front sectional view of a uterus with the 

device of FIG. 10 inserted therein; 
FIG. 13 is a perspective view of another modi?ed 

form of intrauterine device; and 
FIG. 14 is a front sectional view of a uterus with the 

device of FIG. 13 inserted therein. 
Referring in detail to the drawings, there is shown in 

FIGS. 1, 2,.3 and 4 anintrauterine device 10 made in 
accordance with the present invention. The device 10 
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is made of a soft and relatively ?exible plastic material 
such as polyethylene, or the like which is imperious to 
body ?uids, and comprises a central core or body por 
tion 12 from which four integral legs, 14, 16, 18 and 20 
extend radially. The pair of legs 18 and 20, which ex 
tend along the same axis are made longer than the 
other pairs of legs 14 and 16 which extend along an axis 
perpendicular to that of legs 18 and 20. 
The outer portions of each of the legs 14, 16, 18 and 

20 are made of channel shape, having a substantially 
semi-circular cross section, as shown, to provide a de 
sired ‘amount of rigidity and shape retaining property to 
the legs. At the inner portion of each leg, where the leg 
joins the central core 12, a portion of the channel wall 
is cut away to provide a ?exible web 22. The webbs 22 
serve as hinge means to permit the legs to be folded 
down to provide the parasol effect which constitutes an 
important feature of the present invention. FIG. 4 
shows the legs in such folded or collapsed position 
which they would assume during insertion of the device 
into the uterus. Because of the memory properties of 
the plastic utilized in making the device 10, the legs will 
tend to return to their extended positions shown in FIG. 
1 after the device is accurately inserted into the uterus. 
If desired, a thin spring wire (not shown) may be em 
bedded within some or all of the legs to augment the 
memory properties thereof without being exposed to 
the uterine tissues. 
An elongated ridge 24, having a curved surface, is‘ lo 

cated on the upper surface of the device 10 above the 
central core 12 to provide a rounded leading tip for the 
device when the legs are folded for insertion, thereby 
reducing the danger of puncture or damage to the uter 
ine wall. 
The device 10 also optionally includes a guide mem 

ber 26 in the form of an elongated cylindrical rod or 
tube formed integrally with and depending from the 
central body member or core 12. The guide member 26 
is sized to fit loosely within the top open end of an in 
sertion tube 28 (FIG. 1) which is employed to insert 
and locate the device 10 in proper position within the 
uterine cavity, in a manner to be presently described. 
A length of thread or suture 30 may be secured to the 
guide member 26 and passed through the interior of the 
insertion tube 28 to insure that the device 10 remains 
?rmly mounted on the tube 28 during the insertion 
operation. The thread 30 may thereafter be employed 
to remove the device 10 from the uterus. 
The ends of the legs 18 and 20 are ?attened by the 

addition of thin peripheral ?anges 36 which provide 
relatively wide and ?exible membranes. These provide 
increased surface area for contact with the uterine wall 
when the device is in inserted position, and the thin 
?exible nature of the membranes prevents any injury to 
said wall. 
As shown in FIGS. 2 and 3, the end portions of the 

legs 18 and 20 are provided with small holes or open 
ings 38 to which threads or sutures 32 and 34 are at 
tached. These threads are employed to fold down the 
legs 18 and 20 during the insertion operation and are 
also employed to fold down said arms during removal 
of the device 10. 
FIGS. 5 and 6 show the position of the device 10 after 

it has been inserted in the uterus 40. For maximum ef? 
ciency the deivce is made to seat high‘ in the fundal 
dome so that the extended legs 18 and 20 make contact 
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4 
with the wall 42 thereof de?ning the top of the uterine 
cavity 44. 

It will be appreciated that while the side walls 46 and 
48 are widely divergent to define the uterine cavity 44 
as shown in the diagrammatic section of FIG. 5, the 
front and rear walls 50 and 52 lie in close proximity to 
each other, as shown in FIG. 6. Thus, when the device 
10 is brought to its inserted position of FIG. 5, while the 
legs 18 and 20 turn upwardly to the extended position 
shown, in which they extend substantially perpendicu 
larly to the guide member 26, the legs 14 and 16 remain 
folded downwardly, being compressed between the 
uterine front and rear walls 50 and 52, as indicated in 
FIG. 5. 
The procedure which the physician follows in insert 

ing the device 10 is a simple and easy one. The guide 
member 26 is set within the top of the insertion tube 28 
with the thread 30 extending through tube 28 and trail 
ing from the bottom thereof. The threads or sutures 32 
and 34 are then drawn taut toward the bottom of the 
insertion tube 28 causing the legs 18 and 20 to bend 
downwardly until they lie along the surface of tube 28. 
In this condition the device 10 is introduced into the 
uterus by means of tube 28, care being taken to insert 
it with the legs 14 and 16 turned to such a position that 
the uterus side walls 46 and 48 press down said legs to 
a position where they too lie along the surface of tube 
28. Thus during the initial insertion of the device 10 
into the uterus, all of the legs 14, 16, 18 and 20 are 
hinged downwardly in the manner indicated in FIG. 4, 
and the device presents a small, compact unit which 
follows the contour of the insertion tube 30. 
When the physician feels that the leading tip of the 

inserted device 10 has contacted the fundal wall 42, 
and that the device is otherwise properly located, he 
releases tension on the threads 32 and 34, which per 
mits the legs 18 and 20 to spring outwardly to the ex 
tended positions shown in FIG. 5. The extended legs 18 
and 20 thus provide surface contact in the fundus re 
gion of the uterus. As previously indicated, the legs 14 
and 16 remain folded downwardly, as shown, between 
the side walls 50 and 52, and provide surface contact 
with such side walls in the corpus and isthmus regions 
of the uterus. The extended legs 18 and 20 and the 
compressed legs 14 and 16 cooperate to prevent unde 
sired expulsion of the device 10 due to muscular con 
traction or other causes. 
The ?exible threads or sutures 30, 32 and 34 are 

made sufficiently long that their ends extend outwardly 
beyond the mouth of the uterus when the device 10 is 
properly mounted therein, as shown in FIGS. 5 and 6. 
Thus, when the device 10 is to be removed by a physi 
cian, the projecting ends can be engaged and grasped 
by a suitable instrument. When the threads 32 and 34 
are drawn downwardly, the legs 18 and 20 will again 
fold down to retracted position, and the device 10 can 
be easily removed. ' 
Where the device 10 is used for immediate post par 

tum insertions, the threads 30, 32 and 34 may be made 
of ordinary suture material interwoven with absorbable 
gut material, such as the well-known absorbable su 
tures. The absorbable suture portion is made consider 
ably longer than the permanent suture portion, so that 
from the interwoven threads there extends respective 
extension thread portions 30a, 32a and 34a composed 
entirely of absorbable material, which within a short 
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time will disintegrate or dissolve, leaving the short per 
manent thread lengths for convenient removal.‘ 
The device 10 is made in such a form that heavy 

metal may be added thereto in order to increase the 
contraceptive ef?ciency of the device. In conventional 
devices, copper or other heavy metals are usually em 
ployed in the form of springs or in the form of wire 
wrapped around portions of such devices. This has a 
tendency to stiffen the device undesirably. Copper also 
has a tendency to dissolve, leaving sharp edges von the 
springs or wires and causing traumatic conditions. In 
the present invention, the metal is provided in the form 
of balls or spheres or rods which, even when dissolving, 
leave rounded surfaces. 

In the device 10 of FIG. 1, the guide member 26 may 
be made of copper or other heavy metal, formed inte 
grally with the core 12 in the molding of the latter. Al 
ternatively, a solid rod of heavy metal may be hung 
from the guide member 26. In the preferred and most 
effective form, however, the heavy metal is provided in 
the form of a chain of balls, each made of the same 
metal, or made of different heavy metals. 
FIG. 7 shows an alternate embodiment of intrauter 

ine device 60 in which the foldable plastic portion is 
identical to that of the embodiment of FIGS. 1 through 
4, having radially» projecting legs 62, 64, 66 and 68 
joined to a central core 70 by ?exible webs 72 which 
serve as hinges. In this embodiment, however, an inte 
gral elongated guide member, such as the guide mem— 
ber 26 of the device 10, is not employed. Instead, the 
guide member is in the form of a ?exible ball chain 74 
composed of small balls or beads made of a heavy 
metal such as copper or zinc, which is recognized for 
its contraceptive properties. 
The ball chain 74 may be tied by strong thread to the 

central core 70 so as to depend centrally from the de 
vice 60, but it is preferred to provide the central core 
70 with a small opening 76 (FIG. 8) through which is 
forced the uppermost ball 78 of the chain 74 for penna 
nently mounting the chain centrally between the legs of 
the device 60. The chain 74 is sized to be received 
within the top of the insertion tube 28 in the manner 
shown in FIG. 9and acts as a guide member during the 
insertion operation of the device, as previously de 
scribed. The thread. or suture 30 is attached to the bot 
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tom of the chain 74, and again threads 32 and 34 are } 
connected to the ends of the arms 68 and 66. 
The device 60 is inserted within the uterus in the 

same manner as described in connection with device 
10, and assumes the same inserted position therein 
shown in FIGS. 5 and 6. It will be appreciated that 
when the device 60 is in this inserted position, the up 
permost chain ball 78 will lie against the wall 42 of the 
fundal dome, while the remainder'of the chain will 
hang down, extending from the fundus region to the 
isthmus region of the uterus. The metal will therefore 
be located in various regions in which the chemical ac 
tion produced thereby will be most effective. 
The use of metal balls in the device 60 provides a 

number of advantages. The spherical surfaces present 
the maximum amount of surface area to body ?uids for 
chemical reaction, and if the metal tends to dissolve, 
the possibility of leaving sharp or ragged edges is mini 
mized. In addition, the ball chain has a very high degree 
of ?exibility, much greater, for example, than the 
springs or sleeves previously used. Further by providing 
'a chain of individual metal balls, the various balls of the 
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6 
chains may be made of different metals and thus create 
either chemical or electrical reactions for optimum ef 
fectiveness. 

If a ball chain is to be added to a completed device 
10 of the type shown in FIG. 1, it is only necessary to 
tie or otherwise attach the chain to the cylindrical 
guide member 26. It will also be appreciated that heavy 
metal can be added to the device 10 by attaching an in 
dividual metal ball to the end of each of the legs l4, 16, 
18 and 20. I 

As previously indicated, it has been found that the 
greater the exposed surface area of an intrauterine de 
vice, the more effective the device proved in inhibiting 
pregnancies. As an added feature of the device of the 
present invention, a ?exible membrane may be at 
tached to either of the devices 10 or 60 to provide a 
large surface area. FIG. 10 shows, for example, a thin 
?exible membrane 80 secured to the device 60. The 
membrane 80 is made of thin plastic sheet material, for 
example a sheet of polyethylene so that it is extremely 
flexible and will fold up into compact form during in 
sertion of the device. The membrane 80 may be made 
in the circular form shown, and is secured, by heat seal 
ing or the like, to the under faces of the legs 62, 64, 66 
and 68. 
' When the device is brought to its collapsed position 
for insertion in the uterus, the thin ?exible membrane 
folds up into compact form in the manner of a parasol, 
as shown in FIG. 11. When the device is in inserted po 
sition within the uterine cavity 44, as shown in FIG. 12, 
with the legs 66 and 68 in extended position, the half 
sections of the membrane 80 remain folded down 
vwardly as shown, being compressed between the side 
walls 50 and 52 of the uterus, and making extensive 
surface contact with said side walls. 
Where a membrane is employed in the device, it is 

not necessary to provide four or more legs. FIG. 13 
shows a modi?ed embodiment of device 90 which has 
only two legs 92 and 94 supporting a membrane 96. In 
this instance, the device 90 may be formed as an inte 
gral unit with the membrane. The legs 92 and 94 are 
formed of a single cylindrical length of ?exible plastic 
material from the center of which, constituting the cen 
tral core of the device, depends an integral guide mem 
ber, in the form of a cylindrical rod 96. The membrane 
98 is molded integrally with the under surface of legs 
92 and 94 and is sufficiently thin that it will fold up 
readily. The membrane may be made of the elliptical 
shape, as shown, and at its center may be provided with 
an opening 100. The opening 100 exposes the central 
core portionat the junction of legs 92 and 94, provid 
ing a cross bar to which the'thread 30 may be tied. A 
chain of metal balls may also be tied thereto. 
The threads or sutures 32 and 34 are attached to the 

ends of legs 92 and 94, and when these threads are ten-' 
sioned during the insertion operation, the legs 92 and 
94 will bend downwardly toward each other about the 
central core portion which provides a hinge because of 
the ?exible-n'ature-of the plastic material. The mem 
brane 98 folds up in the same manner as shown in FIG. 
11. 
In the inserted position of the device 90, shown in 

FIG. 14, the extended legs 92 and 94 he along the uter 
ine cavity top wall 42, while the half sections of the 
membrane 98 remain folded downwardly from said legs 
between the uterus side walls 50 and 52 to provide a 
large surface area of contact. 



3,820,535 
7 

The intrauterine contraceptive devices shown herein 
combine the advantageous features of presenting a 
three-dimensional con?guration, a thin rib or leg struc 
ture for easy insertion, the incorporation of heavy 
metal in the form of metal balls for improved contra 
ceptive efficiency, and the presentation of a large sur 
face area of contact by means of the membrane for fur 
ther contraceptive effectiveness. All of these desirable 
features may be combined in a single unit which pro 
vides minimum expulsion tendencies and minimum po 
tential injury or harmful side effects. 
While preferred embodiments of the invention have 

been shown and described herein, it is obvious that nu 
merous omissions, changes and additions may be made 
in such embodiments without departing from the spirit _ 
and scope of the invention. 
What is claimed is: 
1. An intrauterine contraceptive device comprising a 

central body portion 
an elongated guide member mounted on said central 
body portion and depending therefrom, 

and two pairs of elongated leg members hingedly 
connected to said central body portion and having 
a normal extended position in which they project 
radially therefrom and in a direction perpendicular 
to the axis of said guide member, 

each of said leg members having a channel shaped 
outer portion and an inner portion of reduced 
cross-sectional extent providing ?exible hinge 
means for downward bending movement of said leg 
members relative to said central body portion to a 
retracted position in which said leg members are 
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substantially parallel to and lie along said guide 
member to provide a small compact con?guration 
for insertion of said device into the uterus. 

2. An intrauterine device according to claim 1 in 
which at least a portion of said guide member com 
prises a ?exible chain of heavy metal balls. 

3. An intrauterine device according to claim 1 which 
includes a pair of elongated leg members projecting 
from opposite sides of said central body portion and ex 
tending along a common longitudinal axis, and a ?exi 
ble thread attached to the end portion of each of said 
legs, each of said threads being sized and arranged to 
draw said leg members downwardly to their retracted 
position during insertion of said device to the fundus 
portion of the uterine cavity. 

4. An intrauterine device according to claim 1 which 
also includes a ?exible membrane secured to said leg 
members and extending therebetween, said membrane 
having a surface area covering substantially the entire 
upper area of said device de?ned by the ends of said leg 
members. 

5. An intrauterine device according to claim 3 which 
also includes a flexible membrane secured to said pair 
of leg members along the lengths thereof and extending 
in opposite directions laterally from said leg members 
for a distance at least as long as the length of each leg 
member. 

' 6. An intrauterine device according to claim 1 in 
which said guide member comprises a cylindrical body 
made of heavy metal. 

* * * * * 


