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(57] ABSTRACT

A drug supporting anchor for insertion and retention
in body cavities including an elongated member hav-
ing a drug support surface with a spiral configuration
for supporting a drug to be administered, and the
combination of a drug supporting anchor as described
above with a drug supported thereon in either strip
form or as a uniform layer. A method for inserting a
flexible spiral anchor having a drug supported thereon
in a body cavity including stretching the anchor to re-
duce the diameter thereof, inserting the anchor in the
body cavity and releasing the stretched anchor to per-
mit the anchor to return to the original diameter after
insertion.

17 Claims, 17 Drawing Figures



PATEMTEDJUL

1975

SHEET

1

40

3,882,238

h

5

_ JNVENTORS
»49&%/&2f%ﬂ~¢%%&9 4
OANRLD A AMoyERe

By USSELL,E ACER
g/ﬁ%«ly
e <

A7TORNEYS



1,892,238

SHEET 2

INVENTORS,

SOHN 4] BANEORD
LONALD A MoYER
AU SSEL L F MAUER

ATTORNEYS



PATENTERJUL T 1975 1,892,238

SHEET 3 .
"Wl e
6. 15 /%G, 16 r1G. 17
Q-0 phibe
108
— 104
—}— 107
/f
\00
106 ~
n4a--- ’ i
\'l'?.’\@ 1o
I8 a4
INVENTORS,
JSOKN A, BarrForD
RONBLD A Moyer
[USSELLE MovEp

7 St f ety

ATTORNEYS



3,802,238

1
DRUG SUPPORTING ANCHOR

This is a continuation of application Ser. No.
181,007, filed Sept. 16, 1971, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention pertains to pharmaceutical an-
chors for insertion in body cavities and, more particu-
larly, to such anchors for intravaginal insertion.

2. Dicussion of the Prior Art

It is desirable to treat mammals with the use of slow
release drugs inserted in a body cavity; however, such
treatment has presented a problem in the past due to
the difficulty of proper insertion of the drug, the reten-
tion of the drug in proper position within the body cav-
ity and removal of any device utilized to support the
drugs within the body cavity.

Slow release drugs are particularly useful for inser-
tion in the vagina of mammals, particularly for pur-
poses of artificial insemination. That is, the drug may
be, for example, a hormone utilized to control the heat
cycle of a mammal whereby insertion of the slow re-
lease hormone stops the normal physiological heat cy-
cle; and, when the hormone is removed from the mam-
mal, physiological heat cycling will be initiated. Ac-
cordingly, the use of such hormone facilitates artificial
insemination in that a group of mammals may be artifi-
cially inseminated at the same time.

In order to permit the application of such drugs in an
effective manner, the drug must be inserted in the
mammal in such a manner as to reduce pain and injury
therefrom at a minimum. Furthermore, the drug must
be maintained within the body cavity in such a manner
that it cannot be expelled either at the mammal’s voli-
tion or during normal physical activities and physiolog-
ical body functions, as is the case when sponges are uti-
lized to support such drugs, and the device utilized to
support the drug must be easily removed.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a drug supporting anchor for insertion and
retention in body cavities to facilitate release of a drug
carried thereby.

The present invention is generally characterized in a
drug supporting anchor for insertion and retention in
body cavities including an elongated member for sup-
porting a drug to be administered, the elongated mem-
ber having a drug support surface with a spiral configu-
ration.

Another object of the present invention is to utilize
a drug strip spirally wound around an elongated mem-
ber for insertion in body cavities in order to administer
slow release drugs.

A further object of the present invention is to provide
an elongated drug supporting member for insertion and
retention in body cavities with a spiral configuration.

The present invention has another object in that a
drug supporting anchor is made of a flexible material
with a helical configuration to permit the diameter of
the anchor to be reduced by longitudinal stretching to
facilitate insertion of the anchor in a body cavity.

Another object of the present invention is to provide
a method of inserting a spiral drug supporting anchor
in a body cavity by reducing the diameter of the anchor
during insertion.
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Yet another object of the present invention is to uti-
lize an anchor having a hollow spiral configuration with
spaced coils to support a slow release drug for insertion
in a body cavity.

A further object of the present invention is to utilize
the combination of a spiral drug supporting anchor
having apertures therein and a strip of drug material
having protrusions extending therefrom adapted to be
inserted in the apertures in the anchor in order to facili-
tate the administering of a slow release drug in a body
cavity.

The present invention has another object in that the
quantity or dosage of a drug to be administered in a
body cavity is provided with an enlarged surface area
by use of an anchor having a spiral configuration.

Some of the advantages of the present invention over
the prior art are that the drug support anchor of the
present invention locks into the tissue within a body
cavity to prevent expelling thereof, the drug support
anchor is flexible to facilitate insertion into and re-
moval from a body cavity, and an enlarged surface area
for drug material is provided to increase the dosage or
quantity of drug which is capable of being released.

Other objects and advantages of the present inven-
tion will become apparent from the following descrip-
tion of the preferred embodiments taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a broken elevation of a drug supporting an-
chor constructed in accordance with the present inven-
tion.

FIG. 2 is a broken elevation of a strip of drug material
to be carried by the anchor of FIG. 1.

FIG. 3 is a broken elevation of the anchor of FIG. 1
combined with the strip of drug material of FIG. 2.

FIG. 4 is a broken elevation of another embodiment
of a combination of a drug supporting anchor and a
strip of drug material of the present invention.

FIG. § is a broken elevation of the combination of
FIG. 4 after spiral cutting.

FIG. 6 is a broken elevation of a further embodiment
of a combination of a drug supporting anchor and a
strip of drug material of the present invention.

FIG. 7 is a broken elevation of the combination of
FIG. 6 after spiral twisting.

FIG. 8 is a broken elevation of a partially cut drug
supporting anchor according to another embodiment
of the present invention.

FIG. 9 is a side elevation illustrating the coating of
the anchor of FIG. 8 with a drug material.

FIGS. 10, 11 and 12 are elevations of modifications
of the drug supporting anchor of the present invention.

FIG. 13 is an elevation of a flexible drug supporting
anchor according to the present invention.

FIG. 14 is a perspective view of the anchor of FIG.
13 mounted on an insertion rod.

FIG. 15 is a side elevation of another embodiment of
a drug supporting anchor according to the present in-
vention.

FIG. 16 is a perspective view of the anchor of FIG.
15 mounted on an insertion rod.

FI1G. 17 is a perspective view of the anchor of FIG.
15 after insertion in a body cavity.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A drug supporting anchor 20 according to the pres-
ent invention is illustrated in F1G. 1 and is composed
of a strip of material 22 provided with a spiral or helical
configuration to define an elongated, hollow spiral
member 24 having spaced adjacent coils. Strip 22 has
a longitudinal channel 26 formed therein, and a plural-
ity of spaced apertures 28 are centered in channel 26.
Anchor 20 may, for example, be formed of a strip of
plastic approximately 4mm, thick which is longitudi-
nally cut to form channel 26 and punched or bored to
provide apertures 28 at Scm. centers starting approxi-
mately 1cm. from each end of the strip. The length and
width of the strip will be determined by the surface area
required for the drug to be administered and the shape
and size of the body cavity into which the anchor is to
be inserted. The grooved and punched strip is then
wrapped around a cylindrical mandrel to provide the
hollow spiral configuration. The diameter of the spiral
member 24 is determined in accordance with the shape
and size of the body cavity into which the anchor is to
be inserted, and the pitch of the spiral configuration is
determined by the surface area required for the drug to
be administered. Of course, the anchor 20 could be
formed in one or more steps by any conventional
method such as injection molding or extrusion.

A strip 30 of slow release drug material is illustrated
in FIG. 2 and is formed with a width and length corre-
sponding to the width of channel 26 and the length of
strip 22 of anchor 20, respectively. A plurality of but-
ton-like protrusions or knobs 32 extend from strip 30
and are spaced according to the spacing between aper-
tures 28 in anchor 20. Strip 30 may be composed of any
pharmaceutical or drug desired to be administered and
compatible slow release carrier. For example, when the
anchors are designed for intravaginal placement, the
drugs may include digitoxin, triiodothyronine, isopro-
terenol, atropine, histamine, nitrogen mustard, vitamin
B,;, pyrimethamine, hormonal substances, i.e., estro-
genic substances, progestation substances, androgenic
substances, e.g., estradiol, progesterone, androstenedi-
one, testosterone, cortisol, medroxyprogesterone ace-
tate, melengestrol acetate, chlormadinone, and the like
as long as such drugs have the property of being capa-
ble of passage through the carrier. The carrier may be
any slow or controlled release, drug-permeable poly-
meric material, such as organopolysiloxane of the lin-
ear type converted to rubber by heat curing and known
as dimethylpolysiloxane. Such drugs and slow release
carriers of the silicone rubber type are more fully de-
scribed in U.S. Pat. No. 3,545,439, the disclosure of
which is incorporated herein by reference.

The strip of drug material 30 is assembled with the
anchor 20 as illustrated in FIG. 3 such that the strip of
drug material is received within channel 26 with pro-
trusions 32 extending through apertures 28. By provid-
ing the protrusions 32 with a knob-like or bulbous con-
figuration, the strip of drug material 30 can be mounted
on the anchor 20 with a snap-type action; and the strip
of drug material will be firmly held such that the drug
material is not susceptible to being inadvertently de-
tached from the anchor during insertion of the combi-
nation anchor and drug material in a body cavity. Of
course, the strip of drug material 30 may be secured to
the strip 22 prior to spiraling thereof to form member
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24, and any mating configuration may be utilized to fas-
ten the drug strip with the anchor. For instance, the
drug strip can be provided with spaced apertures while
the anchor has mating protrusions extending therefrom
to be received in the apertures.

Another embodiment of the present invention is illus-
trated in FIG. 4 wherein a relatively large diameter rod
34 has a strip of drug material 36 similar to drug mate-
rial 30 wrapped therearound to provide a spaced spiral
configuration. The drug material may be secured to rod
34 in any suitable manner such as by attachment means
at the ends of the rod and strip of drug material to pro-
vide a hook-and-eye or similar type fastening, or by
means of a compatible adhesive or cement. Once the
strip of drug material 36 is properly positioned on the
rod 34 the rod is spirally cut to provide a spiral groove
38 as illustrated in FIG. § to form a helical land corre-
sponding to the spacing between coils of the spiraled
drug strip 36 defining a support surface for the drug
strip. After cutting the combination anchor and drug
strip will have a deep spiral configuration to thereby fa-
cilitate insertion and removal of the combination an-
chor and drug strip and to provide a large surface area
for drug material.

A further embodiment of the present invention is il-
justrated in FIGS. 6 and 7 wherein an anchor for the
drug material is formed of a solid, cylindrical, small di-
ameter rod 40, and a strip of drug material 42 similar
to drug strip 30 is wrapped tightly around rod 40 with
no gaps therebetween. The strip of drug material 42
may be secured to the rod 40 in any suitable manner as
mentioned above with respect to the embodiment of
FIG. 4, and the combination anchor and drug strip is
then twisted or spiraled around a suitable cylinder or
other forming mandrel to provide the spiral configura-
tion illustrated in FIG. 7.

An anchor 44 is illustrated in FIG. 8 and is formed
from a hollow cylindrical tube 46 of high density poly-
ethylene which is spirally cut to form an elongated heli-
cal member 48. The anchor 44 may be formed by plac-
ing a pre-cut spiral metal sleeve around tube 46 such
that tube 46 may be cut in the same spiral form as the
metal sleeve in a stencil-like fashion.

In order to coat the anchor 44 illustrated in FIG. 8
with a suitable slow release drug material, the drug and
an appropriate slow release compound such as silicone
adhesive rubber as described above with respect to the
drug strip of FIG. 2, are dissolved in a solvent such as
cyclohexane. The cyclohexane solvent sufficiently di-
lutes the slow release compound to form a solution 50
which is supported in a container 52, and anchor 44 is
dipped into the solution such that the drug and slow re-
lease compound adhere to the helical member 48 on
both the outer and inner surfaces thereof. After the an-
chor 44 is removed from the container §2, the solvent
evaporates to leave remaining anchor 44 coated with

‘the silicone rubber impregnated slow release drug ma-

terial in a helical configuration.

Other embodiments of anchors according to the pres-
ent invention are illustrated in FIGS. 10, 11 and 12, and
all of these anchors may be coated with a slow release
drug material in the same manner as above described
with respect to anchor 44 as shown in FIG. 9.

An anchor 54 is illustrated in FIG. 10 and has a hol-
low, elongated helical member 56 with flat outer and
inner drug supporting surfaces 58 and suitably respec-
tively. Anchor 54 is desirably made of a plastic material
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such as a transparent acrylic resin and may be suitaably
formed by molding or extrusion processes as well as by
winding or twisting around a forming mandred.

An anchor 62, shown in FIG. 11, has a hollow, elon-
gated member 64; however, member 64 differs from
the elongated member 56 of anchor 54 in that member
64 has a double helical configuration. That is, body
member 64 includes a pair of spaced strips 66 and 68
joined at ends 70 and 72 and having outer and inner
drug supporting surfaces 74, 76, 78 and 80, respec-

tively. In other words, anchor 60 differs from anchor 54

primarily in that the flat strip forming the elongated
member of anchor 54 is slotted in anchor 60.

The anchor 82 illustrated in FIG. 12 differs from an-
chors 54 and 60 in that anchor 82 is formed of a tube
of material which is twisted about a mandrel to provide
a helical configuration similar to rod 40 in the embodi-
ment of FIGS. 6 and 7.

An especially advantageous embodiment of the pres-
ent invention is illustrated in FIGS. 13 and 14. An an-
chor 84 has the same configuration as anchor 54; how-
ever, anchor 84 is made of a flexible material and has
a proximal end 86 with an aperture 88 therein and a
distal end 90 shaped to receive the flat end of a mov-
able arm 92 of an insertion rod 94. Insertion rod 94 in-
cludes a stationary sleeve 96 which slidably carries
movable arm 92 and pin 98 extending therefrom and
adapted to be received in aperture 88 in proximal end
86 of anchor 84. Anchor 84 may be coated with a slow
release drug material by dipping as described with re-
spect to FIG. 1 or a strip of slow release drug material
may be secured to anchor 84 in the manner described
relative to FIGS. 1 through 7.

A method for inserting anchor 84 in a body cavity
such as the vagina includes the step of disposing anchor
84 over insertion rod 94 with pin 98 engaging aperture
88. Arm 92 is then moved out of sleeve 94 to engage
distal end 90; and, thereafter, as arm 92 is moved fur-
ther out of sleeve 96, anchor 84 is stretched as shown
in FIG. 14 such that the diameter of anchor 84 is re-
duced. The anchor and drug material carried thereby
are then inserted in the vagina with a twisting or screw-
ing motion to facilitate insertion; and once the anchor
is properly inserted, proximal end 86 is disengaged
from pin 98 such that the insertion rod may be removed
leaving the anchor in the vagina. Any suitable means
may be utilized to effectively reduce the diameter of
the anchor by stretching; and, similarly, the means il-
lustrated for detachably securing the anchor to the
movable and stationary portions of the insertion rod
are of an exemplary nature and other suitable means
may be utilized therefor. The shape of distal end 90,
however, is particularly advantageous in that it pro-
vides firm engagement of the end of movable arm 92
while not requiring specific detachment for removal of
the insertion rod.

In order to remove anchor 84 or any of the other an-
chors of the present invention, the lips of the vulva are
opened and the anchor is withdrawn such as by pulling
a previously attached string which is left hanging out-
side of the body cavity after insertion.

Another embodiment of a drug supporting anchor
100 in accordance with the present invention is illus-
trated in FIGS. 15, 16, and 17 with a precursor strip
102 illustrated in FIG. 15. Strip 102 has an elongated
flat configuration with parallel side edges 104 and 106
of equal length terminating at end portions 108 and
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110. Ends 108 and 110 have the general configuration
of isosceles triangles and are oriented on opposite sides
of the strip. End portions 108 and 110 have inclined
edges 112 and 114 making apex angles 116 and 118
with side edges 104 and 106 of 45°, respectively. Near
the tip of apexes 116 and 118 are disposed apertures
120 and 122, respectively, which are utilized in de-
forming strip 102 as will be described hereinafter. Strip
102 is made of a flexible, resilient material which will
spring back to its original configuration after deforma-
tion.

Anchor 100 may be coated with a slow release drug
material by dipping or may carry a strip of slow release
drug material as described above. In any case, anchor
100 initially has the flat, linear configuration illustrated
in FIG. 15 and will, accordingly, try to return to the
flat, linear configuration after being deformed into a
helical configuration.

In order to insert the drug supporting anchor 100, the
strip 102 is wound around an insertion rod 124 having
a pin 126 extending from a distal end thereof and a pin
128 extending from a proximal end which has a handle
130 extending therefrom and mechanically linked with
pins 126 and 128 such that the pins may be withdrawn
into insertion rod 124. To facilitate winding of strip 102
around insertion rod 124 as illustrated in FIG. 16, the
aperture 120 in end portion 108 may be positioned to
receive pin 126, and the insertion rod is rotated about
its longitudinal axis while end portion 110 is held sta-
tionary. Once the proper number of coils have been
formed in the strip, pin 128 is inserted in aperture 122
to hold the strip 102 in a tightly coiled deformed con-
figuration.

The drug supporting anchor 100 is inserted in the va-
gina or other body cavity by grasping the handie 130
and inserting the combination anchor and insertion
rod. Once the drug supporting anchor 100 is properly
positioned within the vagina, the anchor is released by
withdrawing pins 126 and 128 such that the strip 102
tries to return to its initial flat, linear configuration;
however, the walls 10 of the vagina will prevent return
to the initial configuration as illustrated in FIG. 17.
Thus, drug supporting anchor 100 will be retained in
the vagina with a helical configuration having a diame-
ter greater than the diameter during insertion, and the
spaced coils will lock into the tissue to resist expelling
of the anchor. The 45° incline at the end portions 108
and 110 allow appreciably better retention in the va-
gina than anchors with substantially rounded ends; that
is, apexes 116 and 118 increase the locking action with
the tissue.

A string 132 is tied to anchor 100 through aperture
122, as illustrated in FIG. 17, such that the anchor may
be easily removed from the vagina by pulling string 132
which hangs outside the vagina. Strip 102 returns to its
initial flat, linear configuration as the anchor is re-
moved from the vagina to facilitate such removal.

The anchors illustrated in FIGS. 1, 5, 7, 8, 10 through
13 and 15 may be constructed of compatible non-
absorbable plastic or metal materials. Examples of such
materials include transparent acrylic resins such as
those known commercially as Plexiglas and Lucite,
high or low density polyolefins such as polyethylene,
polypropylene, copolymers of ethylene and propylene,
linear polyamides (nylons), polystyrene, polycarbonate
and metals such as stainless steel or high carbon steel.
Flat strips of high carbon and stainless steel have inher-
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ently a spring or flexibility and are, accordingly, ex-
tremely advantageous for use with the embodiments of
FIGS. 13 and 15.

As previously mentioned, the drug material is com-
bined with a slow release compound such as dimethyl-
polysiloxane or a block copolymer of dime-
thylopolysiloxane and polycarbonate, and the slow re-
lease drug material for any of the above described an-
chors may be applied thereto either as a strip of drug
material or by dipping as illustrated in FIG. 9.

The spaced helical configuration of the anchors of
the present invention provides an increased surface
area for drug material and excellent retention within
the vagina since the spacing between adjacent coils
permits the anchor to lock into the tissue thereby re-
quiring twisting for removal. The flexible anchor of the
embodiments of FIGS. 3 and 15 are particularly advan-
tageous due to the reduced diameter caused by stretch-
ing which facilitates both insertion and removal and the
embodiment of FIG. 185 is further advantageous due to
ease of manufacture, low cost and increased retention
characteristics.

Inasmuch as the present invention is subject to many
variations and changes in detail, all matter described
above or shown in the accompanying drawings is in-
tended to be interpreted as illustrative and not in a im-
iting sense.

What is claimed is:

1. A drug supporting anchor for insertion and reten-
tion in body cavities comprising an elongated member
defined by a plurality of spaced helices having flat pe-
ripheral outer surfaces defining a helical drug support
and formed of a flat strip of flexible material, said elon-
gated member having at its distal end means for engag-
ing the end of an insertion means and at its proximal
end means for attachment with said insertion means
whereby said elongated member can be stretched to re-
duce the diameter thereof.

2. The drug supporting anchor as recited in claim 1
wherein said flexible material is metal.

3. A drug supporting anchor for insertion and reten-
tion in body cavities comprising an elongated member
defined by a plurality of spaced helices having flat pe-
ripheral outer surfaces defining a helical drug support
surface and formed of a flat strip of flexible material,
said elongated member including a slow release drug
supported on said helical drug support surface.

4. The combination as recited in claim 3 wherein said
elongated member is solid with raised helical lands de-
fining a helical drug support surface, and said drug strip
is supported on said drug support surface.

§. The combination as recited in claim 3 wherein said
elongated member carries attachment means and said
drug strip carries engaging means having a configura-
tion to mate with said attachment means, said engaging
means being engaged with said attachment means to
secure said drug strip to said elongated member.

6. The combination as recited in claim § wherein said
attachment means includes a plurality of apertures
spaced along said elongated member and said engaging
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means includes a plurality of protrusions extending
from said drug strip and received in said apertures.

7. The combination as recited in claim 6 wherein said
elongated member is formed of a flat strip of material
having a helical configuration and an outer surface de-
fining a drug support surface, and said drug strip is
aligned with said drug support surface.

8. The combination as recited in claim 7 wherein said
flat strip of material has a channel recessed in said
outer surface and said apertures are centered in said
channel.

9. A combination for insertion and retention in body
cavities for administering drugs comprising an elon-
gated member having a spiral configuration, said elon-
gated member being formed of a flat strip of flexible
material in the form of a helical strip having a flat outer
surface defining a drug support surface, a layer of slow
release drug material supported on said drug support
surface, a proximal end and a distal end of said strip of
flexible material carrying means for engaging the end
of an insertion means and said proximal end of said
strip of flexible material carrying means for attachment
with the insertion means whereby said elongated mem-
ber may be stretched to reduce the diameter thereof.

10. The combination as recited in claim 9 wherein
said elongated member is formed of a strip of material
having flat inner and outer surfaces to define said drug
support surface.

11. In combination, an insertion rod having a distal
end and a proximal end, an anchor for supporting a
drug including an elongate strip of flexible, resilient
material spirally wound around said insertion rod to
form a plurality of spaced coils having flat peripheral
drug supporting surfaces, said strip of material engag-
ing said distal and proximal ends to have a spiral config-
uration, and a slow release drug material carried on
said flat peripheral drug supporting surfaces.

12. The invention as recited in claim 11 wherein said
strip of material is metal and has a flat linear initial con-
figuration whereby said strip expands when released
from said insertion rod.

13. The invention as recited in claim 12 wherein said
insertion rod has a first pin extending from said distal
end and a second pin extending from said proximal
end, and said strip has apertures in opposite ends
thereof removably engaging said first and second pins.

14. The invention as recited in claim 13 wherein said
opposite ends of said strip have a generally triangular
configuration.

15. The invention as recited in claim 14 wherein said
strip has parallel side edges and said ends have inclined
edges making angles of 45° with said side edges.

16. The drug supporting anchor recited in claim 3
wherein said slow release drug is diposed in a coating
on said helical drug support surface.

17. The drug supporting anchor recited in claim 3
wherein said elongated member has apertures at its dis-
tal and proximal ends for attachment of said elongated

member to an insertion means.
* * * * *



