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[57] ‘ABSTRACT 
An intra-uterine contraceptive device consisting of a 
plurality of straight elements connected to one an 
other in divergent relation by resilient joints, with the 
end elements being of a greater length than the inter 
mediate elements, and having their free ends spaced 
from one another a distance not greater than their 
connected ends. In one form the device comprises a 
folded leaf spring. In another form, the device com 
prises a ?attened spiral with the two end elements in 
terengaged with the elements to which they are con 
nected, either by interengagement of the free end of 
the end elements against the adjacent joints of their 
adjacent element, or by passing a con?ning sleeve 
over each end element and its adjacent element, to 
thereby impart to‘ ‘the device a tapered shape. The de 
vices serve as carriers for slow-diffusing drugs into the 
uterus, as by attaching a pocket for the drugs to the 
con?ning sleeve. 

5 Claims, 6 Drawing Figures 
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lNTRA-UTERINE CONTRA€EPTIVE ‘DEVICES 

The presentinvention relates to means and'methods 
‘ for inducing contraception per uterus, and .is a con 
tinuation-in-part of (my application Ser. No. 511,701, 
?led Dec., 12, 1965, now US. Pat. No. 3,410,265. 

‘in my said co-pending application I have described 
and claimed an intra-uterine contraceptive device 
made of either spring wire or narrow leaf spring, 
shapedin zig-zag ‘fromation, as in M-shape, or accor 
dion-pleated-shape, and having an even number of sub 
stantially straight elements connected to one another 
by resilient joints. The elements in said device-are 
shown‘to be normally disposed at a divergent angle to 
one another, with theend elements both extending in 
the same direction; the device being compressible,to 
have the elements parallel and substantially contacting _ 
one another, for‘ easy insertion into the uterus, with its 
narrower end foremost. 
The device described in my said co-pending applica 

‘tion possesses numerous advantages over similar arti 
. cles of the prior art, as fully set forth therein. Suchad 
vantages include a capability of quick and easy inser 
tion without the need for dilation of the cervical canal 
and with‘a minimum of effort; capability of accurate 
positioning within the fundus of the uterine cavity; re 
tention of shape within the uterine cavity for prolonged 
periods of time; increased safety within the uterine cav 
ityagainst damage or other adverse effect on the walls 
of the uterine cavity; easy removal from the uterine 
cavity without need for undue dilation or causing injury 
to the uterine passage; and retention, within the ‘uter 
ine cavity against‘discharge by the very activity of the 
muscles of the walls of theuterine cavity which would 
tend to discharge devices of the prior art. 
The present invention is directed to'the provision of 

an intrauterine contraceptive device which possess all 
of ‘the advantages of the device described and claimed 
-in.<my said co-pending application and which has addi 
tional contraceptive advantages and increased safety to 
the uterine walls over said device. 

1It is an object of the present invention to provide an 
intra-uterine contraceptive device, of the character. de 
.scribed,-in which alltprotruding ends that may bear at 
a substantial angle against the marginal walls of the 
uterine cavityrandimay-thereby cause perforation, ex 
cessive abrasion, muscular'distention and capillary wel 
ling withresulting excessiveibleeding are substantially 
eliminated. 

It is also, an object of the present invention to provide 
.anintra~uterine contraceptive device, of ‘the character 
described, ‘which is capable of more ready conforma 
tion'to the varied‘ marginal uterine widths, and to there 
fore provide a planned and controlled‘bi-marginal pres 
sure within the uterine cavity. 

It is another object of the present invention to pro 
vide an intra-uterine contraceptive device which is of 
,a shape that conforms or is readily conformable with. a 
‘(minimum of resistance to theapproximately triangular 
.shape of the lower uterine segment con?guration. 

It is avfurther object of the present invention to pro 
.vide an intra-uterine contraceptivedevice, of the char 
acter described, which will respond to even minimum 
‘contractions of the uterine Wall muscles, especially at 
the narrower end of the uterine cavity, and will react 
to such muscular contractions to automatically move 
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the device inwardly within the uterus and upwardly, 
towards the fundus thereof. 

In addition to the use of intra-uterine contraceptive 
‘devices for effecting contraception, it has also been the 
practice to effect contraception by use of various types 
of pharmaceutical and biological compounds such as 
compounds that have the characteristic of being sper 
macidal, hormones that prevent ovulation or nidation, 
and other media that has therapeutic value that might 
be grouped under the term of “drugs.” Such “drugs" 
are generally administered by oral ingestion, in the 
form of pills. However, such pills have the disadvantage 
that they must be regularly and continuously taken in 
order to be fully effective. 

In order to overcome the disadvantage of regular pe 
riodic ingestion necessitated by the pills, it has been 
practiced and tried to provide the same contraceptive 
effects by implanting the “drug” subcutaneously, into 
the tissue of the body in capsule form or as an injected 
mass or in such packages from which the contraceptive 
drug is discharged into or absorbed by the tissues, in 
very small quantities over prolonged periods of time, 
such as a year or more. This last method of contracep 
tivepractice, by eliminating the need for regular, peri 
odic dosages, possesses inherent other disadvantages; 
namely, it is painful at the time of implantation and 
may form a lump under the skin, which may be contin 
uously painful as long as it remains in the tissues, espe 
cially under pressure that may be applied to the site of 
the implantation. It may also leave permanent scars on 
the body at the Point of implantation. Further, because 
it is required, in order to be effective, to have the drugs 
travel through the entire body system before reaching 
the effective reproductive mechanism involved, it may 
produce at least in some individuals, undesirable and 
sometimes harmful side effects. In such instances an 
operation to remove the implant or injected mass 
would be required,with attendant discomfort and dan 
ger. 
The present invention is, therefore, also directed to 

the provision of methods and means whereby “drugs” 
may be introduced into and retained within the uterine 
cavity on the surface of the endometrium to be therein 
slowly discharged for direct action therewithin and for 
localized absorption by the endometrial surface of the 
uterine cavity without passing through other parts of 
the body. 

I have found that by using an intra-uterine contracep 
tive device as a carrier and retention means for a 
“drug” package of the character described, such 
“drug" may be introduced into the uterine cavity to be 
slowly releasedthereinto and absorbed therein in sub 
stantially the same manner and to the same degree as 
if subcutaneously implanted; and that such “drug" will 
remain in situ, within the uterine cavity for as long as 
the intra-uterine contraceptive device to which it is se 
cured or by which it is carried. 

' The foregoing and other objects and advantages of 
the intra-uterine contraceptive device and methods of 
the present invention will become more readily appar 
ent to those skilled in the art from the embodiments 
thereof illustrated in the accompanying drawings and 
from the description following. It is to be understood, 
however, that such embodiments are shown by way of 
illustration only, to make the principles and practice of 
the invention more readily comprehensible and without 
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any intent of limiting the invention to the speci?c de 
tails therein shown. 

In the drawings: 
FIG. 1 is an elevational view of one embodiment of 

a intra-uterine contraceptive device of the present in 
vention, slightly enlarged over actual size. 
FIG. 2 is an end view of the same; 
FIG. 3 is a fragmentary, elevational view of one end 

section of the device of FIG. 1, shown in an intermedi 
ate step of adjustment before ?nal disposition of its end 
elements, to clarify the manner of attaining the shape 
of the device; 
FIG. 4 is a fragmentary view, on a still more enlarged 

scale of one end of a modi?ed form of the intra-uterine 
contraceptive device of the present invention, showing 
more or less schematically, one method of adapting the 
same for the introduction of contraceptive or other 
drugs into the uterine cavity; 
FIG. 5 is a section taken on line 5-5 of FIG. 4; and 

FIG. 6 is a plan view of another embodiment of an in 
tra-uterine contraceptive device of the present inven 
tion. 

Referring now, in greater detail, to the embodiment 
of the intra-uterine contraceptive device of the inven 
tion illustrated in the drawing, and with particular ref 
erence to the embodiment illustrated in FIGS. 1 and 3 
thereof, the same is shown to be broadly speaking, an 
elongated or extended spiral or coil, generally desig 
nated as 10, that is ?attened to provide a plurality of 
straight elements or sections 12, joined to one another 
by resilient, arcuate joints 14, so that alternate ele 
ments l2 lie in a common plane spaced from and sub 
stantially parallel to, the plane of the other elements. 
While the spiral 10 may be formed to have the elements 
12 in one plane perpendicular to its longitudinal axis 
and the elements 12 in the other plane at an angle 
thereto, it is preferred to have all elements 12 disposed 
at an angle to such axis so that each pair of connected 
elements, though in different planes, are in V formation 
relative to one another. 
The device 10 may preferably be formed with an 

even number of elements, such as the twelve elements 
illustrated in the embodiment of the drawing, so that 
both elements at each of the ends of the device 10 have 
their free ends extend in the same direction. 
To eliminate protruding ends that may contact the 

walls of the uterine cavity at an angle, to thereby press 
against such walls and possibly perforate or abrade 
such walls, the device 10 may have its outer end which 
coincides with the free ends unconnected of the end el 
ements 12a, of a width not substantially exceeding and 
preferably less than the width of the upper end of the 
device. In the latter instance, there is obtained the ta 
pered shape illustrated in FIGS. 1 and 3, which con 
forms to the generally triangular shape of the uterine 
cavity. 
One way of attaining the foregoing effect with the de 

vice of the present invention is the provision on the free 
unconnected ends of the end elements 12a of one or 
two coils, 16, that are arranged preferably to face out 
wardly, and of trapping the coiled ends of elements 12a 
against the inner side of the adjacent joint 14 connect 
ing each element 12a connected to element 12a with 
the adjacent element 12, as clearly shown in FIGS. 1 
and 3. 
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To reduce the resistance of the bottom or outer end 

of the device to pressure of muscular contraction, so 
that contraction of the muscles of the uterine walls at 
its outer narrow end will not tend to discharge the de 
vice from the uterus but, rather cause its inward and 
upward slippage toward the fundus, the end elements 
12a and 12h may be longer than the intermediate ele 
ments 12, to project past them at the outer end of the 
device. Such reduced resistance to pressure by the 
lengthening of the elements 12a and 12h will cause the 
device to move in the direction of its wider inner upper 
part under muscular compression of its outer end, just 
as if the projecting ends of the interengaged elements 
12a and 12h were compressed toward one another by 
the ?ngers of a hand; in which instance the device 
would be caused to leap from between the compressing 
?ngers. _ 

The construction of the embodiment of FIG. 1, while 
responding to muscular pressure at its outer end for re 
sulting inward movement, such movement will, be 
cause of the reduced resistance to pressure of such 
outer end, be gentle and gradual and without suf?cient 
impetus or force to damage the fundus, as might occur, 
especially in a uterus of smaller size, with other types 
of devices that have greater resistance to pressure at 
their outer ends and, when yielding to such pressure, 
may move inwardly with suf?cient force to cause lacer 
ation and bleeding of the fundus. 

It may here be stated that the central elements 12 
may preferably shorten increasing inwardly from both 
ends, at the bottom of the device, as illustrated, to fur 
ther reduce resistance to pressure. It may here also be 
pointed out that the tapered shape of the device in 
which the narrow end faces the outlet of the uterine 
cavity and is compressible with lesser resistance to the 
compressing pressure, affords the advantage that it may 
be removed from the uterus by instrument, with a mini 
mum risk of damage to its walls, should the withdrawal 
suture conventionally connected to it break. 
A modi?ed form of the device, providing even 

smoother contact between its ends and the adjacent 
walls of the uterus is shown in FIGS. 4 and 5 of the 
drawings, wherein a sleeve, 18, ?tted over the interen 
gaged elements 120 and 12h, to close the space be 
tween them and to present a ?at surface for contact 
with the end walls of the uterine cavity. Such sleeve will 
be formed of a material or ?lm that is soft and ?exible 
and is inert to body ?uids. The sleeve 18 may, prefera 
bly extend above the joint interengaging elements 12a 
and 12h, as at 180, so that it may overlap at least part 
of the inner edge of the device, to present a ?at and en 
larged contact area between that end of the device and 
the fundus, to protect the latter against injury. If de 
sired, the sleeves 18, at both ends of the device may be 
formed integrally with the extension 180, to thereby 
provide an enlarged and ?attened contact area be 
tween the entire inner edge of the device and the fun 
dus, for even greater protection of the latter, as indi 
cated in FIG. 4 of the drawing. 

In the embodiment of FIGS. 4 and 5, a single coil 16 
at the end of element 12a will suf?ce, or the latter may 
even be cut short at its end; sleeve 18 serving to con?ne 
it and adjacent element 12h in close proximity and in 
parallel relation to one another, and eliminate a pro 
truding end against the wall of the uterine cavity. 

In the embodiment of FIG. 6 the principle of the in 
vention of providing an intra-uterine contraceptive de 
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vice having lesser resistance to pressure at one its outer 
end or the end facing the uterine outlet when inserted 
within the uterus, is illustrated in connection with a 
non-spiral, leaf spring construction in which two sub 
stantially parallel elements, 30, are joined by two 
shorter elements 32, that are connected in V shape ar 
rangement to one another at one end by a resilient 
joint, such as bight 34'connected at their other ends to 
the elements 30 by arcuate, resilient joint, 36. The free 
ends of the elements 30 are inwardly curved to provide 
eyelets, 38, to which a suture for removal from the 
uterus may be attached. The two elements 30 may pref 
erably be vertically offset relative to one another, so 
that, when compressed, the arcuate joint 34 of one ele 
ment 30 may rest below the arcuate joint of the other, 
and its eyelet 38 nest below the eyelet of the other, to 
thereby attain maximum compactness for insertion into 
theuterus. 
The embodiment of FIGS. 4 and 5 is also shown to 

have provision for the carrying of contraceptive or 
other “drugs,” within the uterine cavity. In such em 
bodiment, the means for carrying the drug comprises a 
pocket, 20, which is shown to be connected, asinte 
grally, to sleeve 18 on its inwardly facing side. 
The pocket 20 may be formed of any material 

through which the drugs preparation may be gradually, 
slowly diffused in substantially molecular quantities. 
Such materials are well known and readily available, 
and may be of the same kind and type that are used in 
enclosing such drugs for subcutaneous implantations, 
as for instance, the materials described in US. Pat. No. 
3,279,996 (D. M. Long Jr., et al). It will be understood 
that pocket 20 may be closed at one end, and provided 
at its other end with a suitable stopper, 22. It will be un 
derstood that where pocket 20 and sleeve or sheath 18 
are integrally formed, the sheath 18 will be formed of 
the same slowly-diffusing membraneous material as 
pocket 20, and, further, that pocket 20 will be of such 
width that it may ?t in the space between the elements 
of the two planes, so as not to interfere, in any way, 
with the compression of the elements for insertion into 
the uterine cavity. It will also be obvious that the 
pocket 20 and its drug content will remain in the uterus 
for as long as the device 10 remains there. 

It may here be stated that while the method of intro 
ducing contraceptive drugs into the uterus has been de 
scribed as consisting of placing the drug in a pocket 
connected with a sleeve fitting over the end elements 
of the described device, other ways of introducing and 
retaining such “drug" or “drug” packets into the uter 
ine cavity by means of the contraceptive device may be 
utilized; as by coating the elements with the “drug" or 
by hooking the “drug” packet to one or more elements, 
or placing it in the space between the rows of elements; 
and further, that such method may be practiced not 
only with the contraceptive device hereinabove de 
scribed, but with intra-uterine devices, contraceptive 
orotherwise, of other types, such as the ones described 
in my co-pending application and still others that are 
known in the art or will be introduced and become 
known in the art. - 

In addition or serving as a carrier for introducing and 
retaining contraceptive or therapeutic “drug” packets 
into the uterine cavity, the intra-uterine contraceptive 
device of the present invention, as well as others, may 
be utilized to alter the environmental characteristics 
within the uterine cavity in other ways, as by introduc 
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ing there into metals or metal alloys of different char 
acteristics, capable of creating, with the natural mu 
cous ?uids within the uterus, an electrolytic-like effect 
or ?eld which may have the capability of cellular de 
struction and thus act as a spermicidal agent or create 
other desired effects therein. Such metal or metal al 
loys may be readily associated with or connected to the 
device by clipping or clamping small sections of the dif 
ferent metals on selected ones of the elements of the 
device. ' ' 

This completes the description of the intrauterine 
contraceptive device of the present invention, as well 
as the methods and means whereby such devices may 
be used to introduce into the uterine cavities materials 
that may alter the environment, electrically and/or 
chemically, therewithin. 

It will be readily apparent that the devices of the 
present invention present highly improved means for 
effecting contraception, in that they present a mini 
mum chance of damage to the uterine interior and 
present a minimum likelihood of being inadvertently 
discharged from the uterus. 

It will also be apparent that by the combining of the 
intra-uterine contraceptive device with suitable, 
slowly-diffusing “drug” packets, the effectiveness of 
the devices as contraceptives is increased to the maxi 
mum, and further presents the opportunity for thera 
peutic treatment of the uterus walls and other portions 
of the body system by absorption through the walls of 
the uterine cavity. 

It will be further apparent that numerous variations 
and modifications may be made in the intra-uterine 
contraceptive devices of the present invention and in 
the manner of their association with various kinds of 
slowly-diffusing “drug” packets, by anyone skilled in 
the art, in accordance with the principles of the inven 
tion hereinabove set forth, and without the exercise of 
any inventive ingenuity. I desire, therefore, to be pro 
tected for any and all such variations and modi?cations 
that may be made in the spirit of the invention and 
scope of the claims hereto appended. 
What I claim is: 
1. An intra-uterine contraceptive device, comprising 

an even-numbered plurality of straight elements, in 
cluding end elements each terminating in a free end 
and intermediate elements between said end elements, 
said elements disposed in a pair of spaced planes with 
each end of each element in one plane connected to an 
end of an element in the adjacent plane by an arcuate 
resilient joint, to form a continuous structure, each ele 
ment in each plane disposed at an angle to its con 
nected element in the adjacent plane, said elements 
normally disposed in extended relation to one another 
and compressible towards one another for insertion 
into a uterine cavity, each of said end elements formed 
with a coil at its free end, said coil engaged over the 
joint connecting the adjacent element in the other 
plane with the adjacent element of the plane in which 
said end element lies. 

2. An intra-uterine contraceptive device comprising 
a body formed of an even-numbered plurality of sub 
stantially straight elements, said elements including end 
elements each having a free end and intermediate ele 
ments between said end elements, said intermediate el 
ements each connected by each of its ends to an end of 
an adjacent element in extended angular relation to 
said adjacent element by an arcuate resilient joint to 
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form a continuous structure, the said elements nor 
mally in extended position and compressible toward 
one another for insertion into a uterine cavity, said end 
elements having their free ends project past the corre 
sponding ends of said intermediate elements and con 
vergent toward one another in the direction of their 
free ends, whereby said end elements are adapted to 
readily, slidably engage against a uterine wall when said 
device is in extended position within the uterus and said 
free ends of said end elements are more readily respon 
sive to pressure exerted thereon by muscular contrac 
tion at the outer end of the uterus. 

3. The device of claim 2, wherein said body is formed 
of spring wire and has elements disposed in a pair of 
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spaced planes with each end of each element in one 
plane connected to an end of an element in the adja 
cent plane by said resilient arcuate joint at an angle to 
said adjacent element to form a ?attened spiral. 

4. The intra-uterine device of claim 3, wherein the 
elements in each plane are also disposed at an angle to 
the axis transversing them. 

5. The device of claim 4, wherein said intermediate 
elements are gradually foreshortened from each end of 
the body towards the center thereof, to thereby form a 
substantially arcuate edge of the body between said 
ends of said end elements thereof. 

* * * * * 


