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(57) ABSTRACT 

Provided herein is a novel and useful device and method for 

locally delivering and controllably releasing oXybutynin in 
the cervical region of a female. A device of the invention 

comprises a ring comprising tri?uoropropylmethyl/dimethyl 
siloXane elastomer. Apharmaceutical composition compris 
ing oXybutynin and an eXcipient is placed within a bore 
located in the ring, wherein the bore runs from the surface 
of the ring into the ring. The ring has a sufficient siZe such 
that it can be inserted into the vaginal canal of a female. A 

cap comprising is placed over the bore at the surface of the 
ring in order to contain the pharmaceutical composition 
within the bore. When the ring is inserted into the vaginal 
canal, the tri?uoropropylmethyl/dimethyl siloXane elas 
tomer controllably releases and locally delivers a therapeu 
tically effective amount of oXybutynin to the detrusor 
muscle to treat the female’s urinary incontinence. 
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DEVICE AND METHOD FOR TREATING 
URINARY INCONTINENCE IN FEMALES 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 09/531,856, ?led on Mar. 21, 2000 
Which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a neW and useful 
device and method that utiliZes tri?uoropropylmethyl/dim 
ethyl siloxane elastomer to locally deliver oxybutynin in a 
controlled manner for treating urinary incontinence for up to 
tWenty-eight contiguous days, or as needed. 

BACKGROUND OF THE INVENTION 

[0003] Urinary incontinence is a debilitating disorder 
Which af?icts at least 15% of the elderly population, and is 
present in approximately 50% of institutionaliZed elderly 
persons. Indeed, many elderly people are institutionaliZed 
because of their urinary incontinence. The costs for caring 
for such patients is extremely high, particularly since they 
require constant monitoring and changing of their clothes 
and bedding. 

[0004] The elderly, hoWever, are not the only group of the 
population that suffers from urinary incontinence. This dis 
order is also prevalent in postmenopausal Women. In par 
ticular, pelvic relaxation due to childbirth can cause uterine 
prolapse and cystocele, Which alloWs descent of the normal 
urethrovesical angle and contributes to urinary incontinence. 
The rami?cations of the natural aging process in Women, 
such as decreased levels of estrogen, also may result in 
urinary incontinence. 

[0005] The therapeutic effect of oxybutynin (4-diethy 
lamino-2-butynylphenylcyclohexylglycolate), Which is 
described in the 1992 Physician’s Desk Reference, pages 
1332-1333 (With reference to the drug “DITROPAN” manu 
factured by Marion Merrill DoW), is Well documented 
[Yarker, Y. E., Goe, K. L. & Fitton, A., Oxybutynin: A 
Review of its Pharmacodynamic and Pharmacokinetic Prop 
erties, and its Therapeutic Use in Detrusor Stability. Drugs 
& Aging 6(3):243-265 (1995)]. In particular, oxybutynin has 
an anticholinergic and spasmolytic effect on the bladder that 
leads to relaxation of the detrusor muscle, feWer spontane 
ous contractions, a decrease in the frequency and urge to 
urinate, and increased bladder-?lling capacity. Traditionally, 
oxybutynin has been administered orally at relatively high 
doses (5 mg tablets taken tWo to four times a day). Oxybu 
tynin has also been incorporated into tablets, capsules, 
granules and pills containing 1-5 mg, preferably 5 mg of 
oxybutynin chloride, and syrups containing 1-5 mg, prefer 
ably 5 mg of oxybutynin chloride per 5 ml, and transdermal 
compositions (creams or ointments) containing 1-10 Weight 
percent (Wt %) oxybutynin chloride. Such administration 
techniques inherently permit oxybutynin to circulate 
throughout the body. Unfortunately hoWever, oxybutynin 
has deleterious side effects When administered systemically. 
More speci?cally, anticholinergic side effects such as dry 
mouth, dry eyes, blurred vision, constipation, and headaches 
have been observed When oxybutynin is orally delivered. 
Moreover, N-desethyloxybutynin, a metabolite of oxybuty 
nin produced in the liver, has similar antimuscarinic activity, 
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and hence can have much of the same effects as oxybutynin 
both on the bladder’s detrusor muscle and in other organs 
[Yarker, et al; Westlin, L., Anticholinergic E?rects of Two 
Metabolites of Oxybutynin, Research Report No. 840625F, 
data on ?le, Smith and NepheW Pharmaceuticals, Ltd., 1985; 
Hughes, K. M., Lang, J. C. T., LaZare, R., et al., Measure 
ment of Oxybutynin and its N -desethyl metabolite in Plasma, 
and its Application to Pharmacokinetic Studies in Young, 
Elderly and Frail Volunteers. Xenobiotica 22(7):859-69 
(1992); Waldeck, K., Larsson, B., Andersson, K. E., Com 
parison of Oxybutynin and itsActive Metabolite, N -desethy 
loxybutynin, in the Human Detrusor and Parotid Gland. J nl. 
Of Urology 157:1093-97 (1997)]. Oral administration in 
particular has been shoWn to result in peak blood concen 
trations of the metabolite that are 6-9 times higher than the 
concentration of oxybutynin itself. Furthermore, the area 
under the plasma time concentration curve (or AUC, Which 
measures the gross amount of drug present over time) is also 
higher for the metabolite (10-12 times) than for oxybutynin. 

[0006] In order to ameliorate the effects of oxybutynin in 
the body and to limit the production of metabolite, efforts 
have been made to administer oxybutynin intravesically. 
Such delivery has demonstrated that oxybutynin can be 
delivered directly to the bladder of a patient, limit the 
circulation of oxybutynin in the body, and the deleterious 
side effects. HoWever, intravesical delivery possesses inher 
ent limitations. Initially, intravesical administration occurs 
through a catheter 3-4 times a day, and therefore is a 
cumbersome modality suited only to relatively immobile 
patients. Another limitation is that such delivery is uncom 
fortable to the patient. A major limitation of intravesical 
administration is that this method is simply not suited to 
frequent, long term use for most incontinence suffers. 
Accordingly, What is needed is a neW and useful device 
Which delivers oxybutynin locally, i.e., directly to the detru 
sor muscle, in a controlled manner, and does not rely solely 
upon the body’s circulatory system for such delivery. As a 
result, systemic circulation of oxybutynin and its metabolite 
to other body sites can be limited. 

[0007] What is also needed is a neW and useful device 
Which is capable of locally delivering and controllably 
releasing a therapeutically effective amount of oxybutynin to 
a patient’s detrusor muscle for up to tWenty-eight (28) 
contiguous days. 
[0008] The citation of any reference herein should not be 
construed as an admission that such reference is available as 
“Prior Art” to the instant application. 

SUMMARY OF THE INVENTION 

[0009] There is provided, in accordance With the present 
invention, a device and method for locally delivering and 
controllably releasing a therapeutically effective amount of 
oxybutynin to the detrusor muscle in order to treat urinary 
incontinence in a female. 

[0010] Broadly, the present invention extends to a device 
for locally delivering and controllably releasing oxybutynin 
to the cervical region of a female to treat urinary inconti 
nence, Wherein the device comprises a ring having a surface, 
and a bore running from the surface into the ring, Wherein 
the ring comprises tri?uoropropylmethyl/dimethyl siloxane 
elastomer. The ring of a device of the invention has a 
sufficient siZe such that it can be inserted into the vaginal 
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canal of the female. Furthermore, a device of the invention 
comprises a pharmaceutical composition located Within the 
bore, Wherein the pharmaceutical composition comprises 
oxybutynin and an excipient. A device of the present inven 
tion also comprises a cap on the bore at the surface of the 
ring, Wherein the cap prevents the pharmaceutical compo 
sition from diffusing out of the bore at the surface of the ring. 
Upon insertion of the ring into the vaginal canal, oxybutynin 
is controllably released from the ring in a therapeutically 
effective amount to treat the urinary incontinence. 

[0011] A ring of a device of the invention can further 
comprise a ?rst portion comprising tri?uoropropylmethyl/ 
dimethyl siloxane elastomer having a bore therein, and a 
second portion comprising a material into Which oxybutynin 
is insoluble, such as a barium sulfate composite. A ring of a 
device of the invention can also comprise a ?rst portion 
comprising tri?uoropropylmethyl/dimethyl siloxane elas 
tomer having a bore running from the surface of the ?rst 
portion into the ?rst portion, a second portion comprising 
polydimethylsiloxane elastomer, or a barium sulfate com 
posite, and at least tWo shields located betWeen the ?rst and 
second portions, Wherein the at least tWo shields comprise a 
material into Which oxybutynin is insoluble, e.g., a barium 
sulfate composite or polytetra?uorethylene (PTFE). The tWo 
shields intersect the ?rst and second portions, and prevent 
contact betWeen the ?rst and second portions. In a particular 
embodiment, the one bore intersects the surface of the ?rst 
portion tWice, and is capped at both ends With caps described 
above. As a result, the tri?uoropropylmethyl/dimethyl silox 
ane elastomer of the ?rst portion controllably releases oxy 
butynin contained Within the bore, and the barium sulfate 
composite shields prevent diffusion of oxybutynin to other 
parts of the ring. In another embodiment, Wherein the ?rst 
and second portions comprise tri?uoropropylmethyl/dim 
ethyl siloxane elastomer, the bore comprises a ?rst bore 
Which runs from the surface of the ?rst portion into the ?rst 
portion, and a second bore running from the surface of the 
second portion into the second portion. Optionally the bores 
can intersect the surface of the ring at tWo different points. 
Naturally, the cap of the invention comprises a suf?cient 
number of caps to cover both bores, so that the pharmaceu 
tical composition Within the bore(s) is prevented from 
diffusing uncontrollably from the bore at the surface of the 
ring. 

[0012] Alternatively, a ring of a device of the invention 
comprises four portions and four shields such that each 
shield intersects tWo portions, and each portion is prevented 
from contacting any other portion. At least one of the 
portions comprises tri?uoropropylmethyl/dimethyl siloxane 
elastomer having a bore running from the surface of the 
portion into the portion. Other portions of the ring can 
comprise polydimethylsiloxane, barium sulfate composite, 
or a combination thereof. 

[0013] In addition, the present invention extends to a 
device for locally delivering and controllably releasing 
oxybutynin as described above, Wherein the amount of 
oxybutynin in the pharmaceutical composition can vary, 
depending upon the desired dose to be administered to the 
patient. In a particular embodiment, the pharmaceutical 
composition comprises about 60% by Weight oxybutynin 
and about 40% by Weight an excipient, e.g., tin catalyZed 
silicone polymer. Naturally, the oxybutynin can be in a free 
base form, a salt, or a mixture thereof. Optionally, the 

Jul. 11, 2002 

pharmaceutical composition comprises a rod Which is 
inserted into the one bore(s) of the ring. Methods of pro 
ducing such rods are described infra. A therapeutically 
effective amount of oxybutynin that can be locally delivered 
With a device of the invention ranges from about 0.5 mg/day 
to about 5.0 mg/day as needed. In a particular embodiment, 
a device of the present invention can locally deliver a 
therapeutically effective amount of oxybutynin for up to 
tWenty-eight contiguous days. 

[0014] Moreover, the present invention extends to a device 
as described above, Wherein caps are placed over the bore at 
the surface of the ring. Consequently, an oxybutynin phar 
maceutical composition can be held Within the bore of a ring 
of a device of the invention, and come into direct contact 
With the tri?uoropropylmethyl/dimethyl siloxane elastomer 
of the ring, and be contained Within the bore. Numerous 
materials can serve as caps in a ring of a device of the 
invention. Particular examples of such materials include, but 
certainly are not limited to tri?uoropropylmethyl/dimethyl 
siloxane elastomer, and polydimethylsiloxane (PDMS), to 
name only a feW. In another embodiment, the present 
invention extends to a device for locally delivering and 
controllably releasing oxybutynin to the cervical region of a 
female to treat urinary incontinence, Wherein the device 
comprises: 

[0015] (a) a ring having a surface, and a bore Which 
runs from the surface into the ring, Wherein the ring 
comprises tri?uoropropylmethyl/dimethyl siloxane 
elastomer, and the ring has a suf?cient siZe such that 
it can be inserted into the vaginal canal of the female; 

[0016] (b) a pharmaceutical composition located 
Within the bore, Wherein the pharmaceutical compo 
sition comprises 60% by Weight oxybutynin and 
40% by Weight tin catalyZed silicone polymer; 

[0017] (c) a cap Which covers the bore at the surface 
of the ring, Wherein the cap comprises polydimeth 
ylsiloxane, such that upon insertion of the ring into 
the vaginal canal, the oxybutynin is controllably 
released from the ring in a therapeutically effective 
amount to treat the urinary incontinence. Optionally, 
the bore intersects the surface of the ring tWice, and 
thus requires tWo caps, one to cover the bore at each 
point it intersects the surface of the ring. 

[0018] The present invention further extends to a method 
for locally delivering and controllably releasing a therapeu 
tically effective amount of oxybutynin in the cervical region 
of a female to treat urinary incontinence. An initial step of 
a method of the invention comprises providing a ring having 
a surface, and a bore running from the surface into the ring. 
A pharmaceutical composition comprising oxybutynin and 
an excipient is located Within the bore. Moreover, the ring 
comprises of tri?uoropropylmethyl/dimethyl siloxane elas 
tomer, Which controllably releases oxybutynin, and has a 
suf?cient siZe such that it can be inserted into the vaginal 
canal of the female. Furthermore, a ring of a method of the 
invention comprises a cap Which covers the bore at the 
surface of the ring, so that the pharmaceutical composition 
is contained Within the bore. The ring is then inserted into 
the vaginal canal of the female. Once in the vaginal canal, 
a therapeutically effective amount of oxybutynin is control 
lably released from the ring, and treats the female’s urinary 
incontinence. 
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[0019] In addition, the present invention extends to a 
method of treating urinary incontinence in a female as 
described above, Wherein the ring comprises a ?rst portion 
comprising tri?uoropropylmethyl/dimethyl siloxane elas 
tomer, a second portion comprising a barium sulfate com 
posite or polydimethylsiloxane, and the bore runs from the 
surface of the ?rst portion into the ?rst portion of the ring. 

[0020] The present invention further extends to a method 
of treating urinary incontinence in a female, Wherein the ring 
comprises at a ?rst portion comprising tri?uoropropylm 
ethyl/dimethyl siloxane elastomer, a second portion com 
prising tri?uoropropylmethyl/dimethyl siloxane elastomer, a 
barium sulfate composite or polydimethylsiloxane, and at 
least tWo shields comprising a material into Which oxybu 
tynin is insoluble, e.g., a barium sulfate composite or 
polytetra?uoroethylene, Wherein the at least tWo shields are 
located betWeen the ?rst and second portions and prevent 
contact betWeen the ?rst and second portions. The bore runs 
from the surface of the ?rst portion into the ?rst portion. 
Furthermore, a method of the invention extends to a ring 
comprising a ?rst bore running from the surface of the ?rst 
portion into the ?rst portion, and intersecting the surface of 
the ?rst portion tWice. Additionally, in a ring in Which the 
second portion comprises tri?uoropropylmethyl/dimethyl 
siloxane elastomer, the ring further comprises a second bore 
Which runs from the surface of the second portion into the 
second portion. Optionally, the second bore intersects the 
surface of the second portion tWice. Naturally, a suf?cient 
number of caps comprising a material such as tri?uoropro 
pylmethyl/dimethyl siloxane elastomer, polydimethylsilox 
ane, polytetra?uoroethylene, etc. are used in a ring of a 
method of the invention to cover the bore(s) at intersection 
points With the surface of the ring so that the pharmaceutical 
composition is contained Within the bore(s). 

[0021] As explained above, a pharmaceutical composition 
of a method of the invention comprises oxybutynin and an 
excipient, such as tin catalyZed silicone polymer. The thera 
peutically effective amount of oxybutynin locally delivered 
and controllably released With a method or device of the 
invention can vary, depending upon the particular needs of 
the patient. In a particular embodiment, the pharmaceutical 
composition comprises about 60% by Weight oxybutynin 
and about 40% by Weight excipient, such as tin catalyZed 
silicone polymer. Such a composition can be used to locally 
deliver and controllably release a therapeutically effective 
amount of oxybutynin ranging from about 0.5 mg/day to 
about 5 mg/day, for up to 28 days. Data of delivery of 
oxybutynin for 28 contiguous days is set forth in FIG. 5. 

[0022] In another embodiment, the present invention 
extends to a method for locally delivering and controllably 
releasing a therapeutically effective amount of oxybutynin in 
the cervical region of a female to treat urinary incontinence, 
comprising the steps of: 

[0023] (a) providing a ring comprising polydimeth 
ylsiloxane, tri?uoropropylmethyl/dimethyl siloxane 
elastomer, a barium sulfate composite, or a combi 
nation thereof, Wherein the ring has a suf?cient siZe 
such that it can be inserted into the vaginal canal of 
the female, and comprises a bore in the tri?uoropro 
pylmethyl/dimethyl siloxane elastomer Which runs 
from the surface of the ring into the ring, 
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[0024] (b) inserting a pharmaceutical composition 
comprising oxybutynin and an excipient Weight tin 
catalyZed silicone polymer Within the bore; 

[0025] (c) placing a cap on the bore at the surface of 
the ring; and 

[0026] (d) inserting the ring into the vaginal canal of 
the female. 

[0027] Once in the vaginal canal, a therapeutically effec 
tive amount of oxybutynin ranging from about 0.5 mg/day 
to about 5 mg/day is controllably released from the ring for 
up to tWenty eight days. A ring having applications herein 
can comprise a ?rst portion comprising tri?uoropropylm 
ethyl/dimethyl siloxane elastomer, and a second portion 
comprising a barium sulfate composite, polydimethylsilox 
ane or tri?uoropropylmethyl/dimethyl siloxane elastomer, 
Wherein the bore runs from the surface of the ?rst portion 
into the ?rst portion. Optionally, the bore intersects the 
surface of the ?rst portion tWice. Furthermore, in a ring 
comprising a second portion Which comprises tri?uoropro 
pylmethyl/dimethyl siloxane elastomer, the bore further 
comprises a second bore Which runs from the surface of the 
second portion into the second portion. Pharmaceutical 
composition is contained Within both bores. Optionally, the 
second bore intersects the surface of the second portion 
tWice. Naturally, a ring of a device of the invention com 
prises a suf?cient number of caps to cover the points of 
intersection betWeen the surface and the bore(s) so that the 
pharmaceutical composition is contained Within the bore(s). 

[0028] Moreover, a ring having applications in a method 
of the invention can comprise a ?rst and a second portion, 
and at least tWo shields comprising a pharmaceutically 
acceptable inert material into Which oxybutynin is insoluble, 
such as a barium sulfate composite or polytetra?uoroethyl 
ene. At least tWo shields are located betWeen the ?rst and 
second portions, and prevent contact betWeen these tWo 
portions. In a particular embodiment, the ?rst portion com 
prises tri?uoropropylmethyl/dimethyl siloxane elastomer, 
and the second portion comprises tri?uoropropylmethyl/ 
dimethyl siloxane elastomer, polydimethylsiloxane, or a 
barium sulfate composite. The bore comprises a ?rst bore 
located in the ?rst portion. Optionally, the ?rst bore inter 
sects the surface of the ?rst portion tWice. Furthermore, if 
the second portion comprises tri?uoropropylmethyl/dim 
ethyl siloxane elastomer, the bore further comprises a sec 
ond bore Which runs from the surface of the second portion 
into the second portion. Optionally, the second bore inter 
sects the surface of the second portion tWice. Naturally, a 
suf?cient number of caps are used to cover the intersection 
points of the bore(s) and the surface of the ring in order to 
contain the pharmaceutical composition Within the bore(s). 

[0029] Furthermore, the present invention extends to a 
method for locally delivering and controllably releasing a 
therapeutically effective amount of oxybutynin in the cer 
vical region of a female to treat urinary incontinence, as 
described above, Wherein the ring comprises ?rst and second 
portions, and at least tWo shields into Which oxybutynin is 
insoluble. The at least tWo shields are located betWeen the 
?rst and second portions of the ring, and prevent contact 
betWeen the ?rst and second portions. Examples of sub 
stances Which form such shields include a barium sulfate 
composite or polytetra?uoroethylene, to name only a feW. 
Either the ?rst portion, the second portion or both portions 
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of the ring can comprise tri?uoropropylmethyl/dimethyl 
siloXane elastomer. Moreover, When the second portion of 
the ring also comprises tri?uoropropylmethyl/dimethyl 
siloXane elastomer, the bore further comprises a second bore 
Which runs from the surface of the second portion into the 
second portion. Optionally, the bore intersects the ?rst 
portion tWice, and the second bore intersects the surface of 
the second portion tWice. Naturally, a suf?cient number of 
caps as described above are used to cover the intersection 

points of the bore(s) and the surface of the ring in order to 
contain the pharmaceutical composition Within the bore(s). 

[0030] The present invention further eXtends to a method 
for locally delivering and controllably releasing a therapeu 
tically effective amount of oXybutynin in the cervical region 
of a female to treat urinary incontinence, as described above, 
Wherein the pharmaceutical composition comprises about 
60% by Weight oXybutynin and about 40% by Weight an 
eXcipient, preferably tin catalyZed silicone polymer. In a 
particular embodiment, the pharmaceutical composition is in 
the shape of a rod, Which is inserted into the bore of the ring. 

[0031] Accordingly, it is a principal object of the present 
invention to provide a device and method for treating 
urinary incontinence Which locally delivers and controllably 
releases oXybutynin in the cervical region of a female so that 
the oXybutynin can diffuse directly to, and interact With the 
detrusor muscle. 

[0032] It is another object of the present invention to 
utiliZe the heretofore unknoWn ability of tri?uoropropylm 
ethyl/dimethyl siloXane elastomer to controllably release 
oXybutynin. 
[0033] It is still another object of the invention to provide 
a device and method for treating urinary incontinence Which 
locally delivers and controllably releases a therapeutically 
effective amount of oXybutynin to the female for up to 
tWenty-eight contiguous days. 
[0034] It is yet another object of the invention to provide 
a device and method for treating urinary incontinence 
Wherein the therapeutically effective amount of oXybutynin 
delivered to the patient can be tailored to the patient’s needs. 

[0035] These and other aspects of the present invention 
Will be better appreciated by reference to the folloWing 
draWings and Detailed Description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] FIG. 1A is a schematical cross sectional vieW of a 
ring of a device of the invention. 

[0037] FIG. 1B is a schematical cross sectional vieW of a 
portion of a ring of a device of the invention, Wherein the 
portion comprises a bore Which runs from the surface of the 
portion, into the ring, and intersects the surface of the 
portion tWice. 

[0038] FIG. 2 is a graph of the comparison of the release 
pro?les betWeen an oXybutynin insert Ring and an insert 
segment. 

[0039] FIG. 3 is a graph of the drug release pro?le data 
from tri?uoropropylmethyl/dimethyl siloXane elastomer 
segments that deliver about 0.5 mg/day of oXybutynin. 

[0040] FIG. 4 is a graph of the drug release pro?le data 
from tri?uoropropylmethyl/dimethyl siloXane elastomer 
segments that deliver about 1.0 mg/day of oXybutynin. 
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[0041] FIG. 5 is a graph of the drug release pro?le data 
from tri?uoropropylmethyl/dimethyl siloXane elastomer 
rings that deliver about 0.5 mg/day of oXybutynin over 28 
contiguous days. 
[0042] FIG. 6A is a schematical cross sectional vieW of a 
ring of a device of the invention comprising one portion 
tri?uoropropylmethyl/dimethyl siloXane elastomer, and one 
portion polydimethysiloXane, Wherein the bore is located in 
the tri?uoropropylmethyl/dimethyl siloXane elastomer por 
tion. 

[0043] FIG. 6B is a schematical cross sectional vieW of a 
ring of a device of the invention comprising one portion 
tri?uoropropylmethyl/dimethyl siloXane elastomer, and one 
portion polydimethylsiloXane, Wherein the bore comprises a 
?rst bore located in the tri?uoropropylmethyl/dimethyl 
siloXane elastomer portion, and a second bore located in the 
polydimethylsiloXane portion. 
[0044] FIG. 7A is a schematical vieW of a ring of the 
invention comprising tWo shields into Which oXybutynin is 
insoluble. 

[0045] FIG. 7B is a schematical vieW of a ring of a device 
of the invention comprising 4 shields into Which oXybutynin 
is insoluble. 

[0046] FIG. 8A is a schematical cross sectional vieW of a 
ring of a device of the invention comprising a ?rst portion 
of tri?uoropropylmethyl/dimethyl siloXane elastomer, a sec 
ond portion comprising PDMS, and shields comprising a 
barium sulfate composite, Wherein the shields located 
betWeen the ?rst and second portions, Which prevent contact 
betWeen the ?rst and second portions. 

[0047] FIG. 8B is a schematical cross sectional vieW of a 
ring of a device of the invention comprising a ?rst portion 
of tri?uoropropylmethyl/dimethyl siloXane elastomer, a sec 
ond portion comprising PDMS, and ?rst and second shields 
betWeen the ?rst and second portions that prevent contact 
betWeen the ?rst and second portions. 

[0048] FIG. 9 is a schematical cross sectional vieW of a 
ring of a device of the invention comprising a ?rst portion 
of tri?uoropropylmethyl/dimethyl siloXane elastomer and a 
second portion comprising a barium sulfate composite, 
Wherein the at least one bore comprises a bore in the ?rst 
portion. 
[0049] FIG. 10A is a schematical cross sectional vieW of 
a portion of a ring of a device of the invention schematically 
shoWing a pharmaceutical composition comprising oXybu 
tynin and a silicone eXcipient in a bore in the ring, Wherein 
the pharmaceutical composition contains suf?cient oXybu 
tynin to deliver about 0.5 mg/day. 

[0050] FIG. 10B is a schematical cross sectional vieW of 
a portion of a ring of a device of the invention schematically 
shoWing a pharmaceutical composition comprising oXybu 
tynin and a silicone eXcipient in a bore in the ring, Wherein 
the pharmaceutical composition contains suf?cient oXybu 
tynin to deliver about 1.0 mg/day. 

[0051] FIG. 11: Effect of the OXybutynin implants on the 
rabbit and bladder Weight. Each bar is the mean SEM of 3 
individual rabbits. 

[0052] FIG. 12: Effect of different oXybutynin-doses on 
cystometric pressures. Each point is the mean of cystometric 
curves performed on three individual rabbits. 
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[0053] FIG. 13: Cystometry performed on rabbits With 
placebo inserts. Each point is the mean of cystometric curves 
performed on three individual rabbits. 

[0054] FIG. 14: Effect of the OXybutynin implants on 
micturition pressure. Each bar is the mean +/—SEM of three 
individual rabbits. *=signi?cantly different from placebo. 

[0055] FIG. 15: Plasma values for rabbits With 0.5 mg/day 
inserts. Each bar is the mean +/—SEM of three individual 
rabbits. 

[0056] FIG. 16: Plasma values for rabbits With 1.0 mg/day 
inserts. Each bar is the mean +/—SEM of three individual 
rabbits signi?cantly different from day 1. 

[0057] FIG. 17: Plasma values for oXybutynin and des 
ethyloXybutynin in rabbits With 5.0 mg/day inserts. Each bar 
is the mean +/—SEM of three individual rabbits. 

[0058] FIG. 18: Plasma values for rabbits With vaginal 
inserts after 7 days. Each bar is the mean +/—SEM of three 
individual rabbits. *=signi?cantly different from 0.5 mg/day 
group; **=signi?cantly different from 0.5 and 1.0 mg/day 
groups. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0059] The present invention is based upon the discovery 
that surprisingly and unexpectedly, tri?uoropropylmethyl/ 
dimethyl siloXane elastomer controllably releases oXybuty 
nin When an oXybutynin pharmaceutical composition is 
inserted Within tri?uoropropylmethyl/dimethyl siloXane 
elastomer. Thus, a device comprising, inter alia, tri?uoro 
propylmethyl/dimethyl siloXane elastomer surrounding oXy 
butynin, that is inserted into the vaginal canal of the female, 
controllably releases and locally delivers a therapeutically 
effective of amount of oXybutynin to the detrusor muscle of 
a female for up to 28 contiguous days. As a result, circula 
tion of oXybutynin and its metabolite N-desethyloXybutynin 
throughout the body is largely avoided, along With the side 
effects that have traditionally been associated With such 
circulation. 

[0060] In particular, the present invention eXtends to a 
device for locally delivering and controllably releasing 
oXybutynin to the cervical region of a female to treat urinary 
incontinence, comprising: 

[0061] (a) a ring having a bore running from the 
surface of the ring, Wherein the ring comprises 
tri?uoropropylmethyl/dimethyl siloXane elastomer, 
and has a sufficient siZe such that it can be inserted 
into the vaginal canal of the female; 

[0062] (b) a pharmaceutical composition located 
Within the bore, Wherein the pharmaceutical compo 
sition comprises oXybutynin and an eXcipient; and 

[0063] (c) a cap placed on the bore at the surface of 
the ring so that the pharmaceutical composition is 
contained Within the bore, 

[0064] such that upon insertion of the ring into the vaginal 
canal, oXybutynin is controllably released from the ring in a 
therapeutically effective amount, and locally delivered to 
treat urinary incontinence. 
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[0065] Furthermore, the present invention eXtends to a 
device for locally delivering and controllably releasing 
oXybutynin to the cervical region of a female to treat urinary 
incontinence, the device comprising: 

[0066] (a) a ring having a bore running from the 
surface of the ring, Wherein the ring comprises a 
pharmaceutically acceptable inert material that con 
trollably releases oXybutynin, and has a sufficient 
siZe such that it can be inserted into the vaginal canal 
of the female; and 

[0067] (b) a pharmaceutical composition rod com 
prising oXybutynin and an eXcipient, Wherein the rod 
is inserted into the bore, 

[0068] (c) a cap comprising the pharmaceutically 
acceptable inert material that is placed on the bore at 
the surface of the ring so that the pharmaceutical 
composition is contained Within the bore, 

[0069] such that upon insertion of the ring into the vaginal 
canal, oXybutynin is controllably released from the ring in a 
therapeutically effective amount, and locally delivered to 
treat urinary incontinence. 

[0070] Furthermore, the present invention eXtends to a 
method for locally delivering and controllably releasing a 
therapeutically effective amount of oXybutynin in the cer 
vical region of a female to treat urinary incontinence, 
comprising the steps of: 

[0071] (a) providing a ring having at least one bore 
running from the surface of the ring, Wherein the ring 
comprises tri?uoropropylmethyl/dimethyl siloXane 
elastomer Which controllably releases oXybutynin, 
and has a sufficient siZe such that it can be inserted 
into the vaginal canal of the female; 

[0072] (b) inserting a pharmaceutical composition 
comprising oXybutynin and eXcipient into the bore; 

[0073] (c) placing a cap on the bore at the surface of 
the ring so that the pharmaceutical composition is 
contained Within the bore, and 

[0074] (d) inserting the ring into the vaginal canal, 

[0075] so that a therapeutically effective amount of oXy 
butynin is controllably released from the ring to treat the 
urinary incontinence. 

[0076] Numerous terms and phrases are used regularly 
throughout the instant speci?cation and appending claims. 
Accordingly, as used herein, the term “oXybutynin” refers to 
oXybutynin the base, optically resolved oXybutynin, and 
related compounds (e.g., salts) thereof. OXybutynin is a base 
capable of forming salts With organic and mineral acids, for 
eXample, With hydrochloric acid to form oXybutynin chlo 
ride. Aparticular form of oXybutynin having applications in 
a device and method of the present invention is oXybutynin 
base. 

[0077] As used herein, the term “eXcipient” refers to a 
pharmaceutically acceptable diluent, adjuvant, carrier, or 
vehicle With Which oXybutynin is administered. Such eXcipi 
ents can be sterile liquids, including those of petroleum, 
animal, vegetable or synthetic origin, such as peanut oil, 
soybean oil, mineral oil, sesame oil and the like. Aparticular 
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example of an excipient having applications herein com 
prises tin catalyzed silicone polymer. 

[0078] As used herein, the singular forms “a,”“an” and 
“the” include plural referents unless the context clearly 
dictates otherWise. 

[0079] As used herein, the phrase “at least one” means one 
or more than one. 

[0080] As used herein, the phrase “vaginal canal” refers to 
a canal Which runs from the hymenal ring to the cervix of a 
female (also referred to as the vagina) and the fornices 
surrounding the vagina. 

[0081] As used herein, the term “biocompatible” refers to 
a material having the property of being biologically com 
patible by not producing a toxic, injurious, or immunologi 
cal response in living tissue. 

[0082] As used herein, the phrase “pharmaceutically 
acceptable” refers to molecular entities, excipients, and 
compositions that are physiologically tolerable and do not 
typically produce an allergic or similar untoWard reaction, 
such as gastric upset, diZZiness and the like, When admin 
istered to a human. Preferably, as used herein, the term 
“pharmaceutically acceptable” means approved by a regu 
latory agency of the Federal or a state government or listed 
in the US Pharmacopoeia or other generally recogniZed 
pharmacopoeia for use in animals, and more particularly in 
humans. 

[0083] The phrase “therapeutically effective amount” as 
used herein refers to an amount of oxybutynin sufficient to 
alleviate urinary incontinence by at least about 15 percent, 
preferably by at least 50 percent, more preferably by at least 
90 percent, and most preferably prevent urinary inconti 
nence in the patient. 

[0084] As used herein, the phrase “locally deliver” refers 
to delivering oxybutynin directly to the cervical region of 
the female so that it can interact With the detrusor muscle. 
Such delivery is not dependent upon the patient’s circulatory 
or digestive systems. 

[0085] As used herein, the phrase “controllably released” 
refers generally to the release of oxybutynin from a ring of 
the invention, Wherein the excipient and/or the tri?uoropro 
pylmethyl/dimethyl siloxane elastomer of the ring retard the 
release of oxybutynin in order to prevent immediate release 
of all the oxybutynin in the pharmaceutical composition to 
the cervical region. In a particular embodiment, the release 
of oxybutynin ranges from about 0.5 mg/day to about 5 
mg/day for up to tWenty-eight contiguous days. 

[0086] As used herein, the term “detrusor muscle” refers 
to the external longitudinal layer of the muscular coat of the 
bladder. Contraction of the detrusor muscle is involved in 
emptying of the bladder and urination. Relaxation of the 
detrusor permits the bladder to ?ll With urine prior to 
urination. 

[0087] As used herein, the phrase “urinary incontinence” 
refers to the disorder of lacking normal voluntary control of 
excretory urinary functions. Urinary incontinence includes: 
over?oW incontinence, Which involves contractile dysfunc 
tion of the detrusor muscle and results in large bladder 
volumes and urinary dribbling; stress incontinence, Wherein 
patients lose small volumes of urine as a result of tempo 
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rarily increased abdominal pressure; and functional incon 
tinence, Which is present in normally continent individuals 
as a result of physical or cognitive problems, or various 
medications, e.g., diuretics. A device or method of the 
present invention can readily be used to treat any of these 
particular types of urinary incontinence. 

[0088] As used herein, the phrase “barium sulfate com 
posite” refers a composite comprising barium sulfate and a 
siloxane polymer. A particular example of a barium sulfate 
composite having applications herein comprises about 48% 
by Weight barium sulfate (BaSO4) and about 52% by Weight 
polydimethylsiloxane (PDMS). 

[0089] As used herein, the phrase “tri?uoropropylmethyl/ 
dimethyl siloxane elastomer” refers to an elastomer having 
a chemical formula of: 

(:113 

CH2 

(I112 CH3 
—(Si—0)—(ii—0)— 

('1... ('1... 

[0090] As explained above, a device of the invention 
comprises a ring having a bore in the surface of the ring. 
FIG. 1A schematically shows a ring (1) of a device of the 
invention in Which the bore comprises tWo bores Which run 
from the surface of the ring into the ring, and intersect the 
surface of the ring tWice. In particular, ring (1) comprises a 
surface A ?rst bore (3) runs from surface (2) into ring 
(1). Furthermore, bore (3) intersects surface (2) of ring (1) 
at points a and b. A second bore (4) also runs from surface 
(2) of ring (1) into ring Also, just as With bore (3), bore 
(4) intersects surface (2) tWice, i.e, at c and d. As explained 
above, ring (1) comprises a pharmaceutically acceptable 
inert material that controllably releases oxybutynin, such as 
tri?uoropropylmethyl/dimethyl siloxane elastomer. A device 
of the invention also comprises pharmaceutical composition 
comprising oxybutynin and an excipient, Which is placed 
Within bore (3) and/or The oxybutynin can be in a free 
base form, a salt form, or a mixture thereof. In a particular 
embodiment, the pharmaceutical composition comprises 
about 60% by Weight oxybutynin, and about 40% by Weight 
excipient. Furthermore, a particular excipient having appli 
cations herein comprises tin catalyZed silicone polymer. 
Caps (not shoWn) comprising tri?uoropropylmethyl/dim 
ethyl siloxane elastomer, polydimethylsiloxane, or polytet 
ra?uoroethylene are placed on the bores at points a-d after 
the pharmaceutical composition is placed in the bores, and 
prior to insertion of the ring into the vaginal canal. 

[0091] FIG. 1(b) schematically shoWs a cross section of a 
portion of ring (1) Which comprises bore As explained 
above, a device of the invention has applications in a variety 
of females, including, but not limited to human, bovine, 
feline, canine, equine or porcine females, to name only a 
feW. Thus, the siZe and dimensions of the ring and the 
bore(s) Will vary, so that the ring has sufficient siZe to be 
inserted into the vaginal canal of the female. FIG. 1(b) 
schematically shoWs a ring of a particular embodiment of a 
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device of the invention, wherein the female is a human. The 
cross-sectional diameter of ring (1) is about 8.5 mm:0.5 
mm. Moreover, bore (3) has an outer diameter of about 3.2 
mm, and a length of about 2.2 cm. 

[0092] FIG. 6A is a schematical vieW of a ring of a device 
of the invention, Wherein ring (5) comprises a ?rst portion 
(6) comprising tri?uoropropylmethyl/dimethyl siloXane 
elastomer, and a second portion (7) comprising polydimeth 
ylsiloXane. The bore (8) runs from surface (9) of ?rst portion 
(6) into ?rst portion (6) of the ring. In a particular embodi 
ment as schematically shoWn in FIG. 6, bore (8) runs from 
surface (9) of ?rst portion (6) into ?rst portion (6), and 
intersects surface (9) at a and b. Furthermore, the present 
invention eXtends to a device for locally delivering and 
controllably releasing oXybutynin in the vaginal canal of a 
female as described above, Wherein a ring of a device of the 
invention comprises, inter alia, a ?rst portion, a second 
portion, and at least tWo shields comprising a material into 
Which oXybutynin is substantially insoluble. The at least tWo 
shields lie betWeen the ?rst and second portions, and prevent 
contact betWeen the ?rst and second portions. FIGS. 7A and 
7B provide schematical cross sectional vieWs of such rings. 
In particular, ring (12) of FIG. 7A comprises a ?rst portion 
(13), a second portion (14) and tWo shields (15) and (16). 
Bore (17) runs from the surface of ?rst portion (13) into ?rst 
portion (13) and intersects the surface of portion (13) at tWo 
places. Portion (13) comprises a pharmaceutically accept 
able inert material that controllably releases oXybutynin, 
e.g., tri?uoropropylmethyl/dimethyl siloXane elastomer. 
Portion (14) can be comprised of a variety of materials, 
including but not limited to polydimethylsiloXane, polytet 
ra?uoroethylene, tri?uoropropylmethyl/dimethyl siloXane 
elastomer, a barium sulfate composite, or a mixture thereof. 
Shields (15) and (16), located betWeen portions (13) and 
(14), prevent contact betWeen portions (13) and (14). When 
a pharmaceutical composition comprising oXybutynin and 
an eXcipient is placed Within bore (17), shields (15) and (16) 
substantially limit diffusion of oXybutynin into ring (12) 
beyond portion (13). Thus, When ring (12) is inserted into 
the vaginal canal of a female, the tri?uoropropylmethyl/ 
dimethyl siloXane elastomer portion of the ring controllably 
releases oXybutynin to treat incontinence. 

[0093] FIG. 7(B) schematically shoWs another embodi 
ment of a ring of a device of the invention. In particular, ring 
(18) of FIG. 7B comprises ?rst portion (19) With a ?rst bore 
(20) in ?rst portion (19), and a second portion (21) With bore 
(22) therein. Ring (18) further comprises portions (27) and 
(28), four shields (23), (24), (25), and (26). Shields (23)-(26) 
are located betWeen ?rst and second portions (19) and (21) 
respectively, and prevent contact betWeen ?rst and second 
portions (19) and (20). As eXplained above, ring (18) can be 
comprised of numerous materials, including, but not limited 
to polydimethylsiloXane, polytetra?uoroethylene, tri?uoro 
propylmethyl/dimethyl siloXane elastomer, a barium sulfate 
composite, or a combination thereof, to name just a feW. In 
the embodiment schematically shoWn in FIG. 7B, portions 
(19) and (21) comprise tri?uoropropylmethyl/dimethyl 
siloXane elastomer, and portions (27) and (28) comprise 
tri?uoropropylmethyl/dimethyl siloXane elastomer, polytet 
ra?uoroethylene, polydimethylsiloXane, a barium sulfate 
composite, or a combination thereof. The cross-sectional 
diameter of ring (18) is about 8.5 mm:0.5 mm. Moreover, 
bores (20) and (22) have an outer diameter of about 3.2 mm, 
and a length of about 2.2 cm. 
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[0094] Referring again to FIG. 7(B), shields (23)-(26) 
comprise polytetra?uoroethylene. Apharmaceutical compo 
sition comprising oXybutynin and a tin catalyZed silicone 
polymer eXcipient is placed Within bores (20) and/or (22) of 
ring (18). Caps (not shoWn) are then placed over the bores 
at the surface of the ring in order to contain the pharma 
ceutical composition Within the bore. Ring (18) is then 
inserted into the vaginal canal of a female. OXybutynin 
diffuses from the pharmaceutical composition and then 
through the tri?uoropropylmethyl/dimethyl siloXane elas 
tomer portion of the ring, Which in turn controllably releases 
the oXybutynin in order to alleviate the female’s urinary 
incontinence. 

[0095] FIG. 8A and B schematically shoW other embodi 
ments or a ring of a device of the invention, Wherein the ring 
comprises tWo portions and at least tWo shields located 
betWeen the portions. OXybutynin is substantially insoluble 
in the shields. Thus, the shields prevent contact betWeen the 
portions and limit any diffusion of oXybutynin from the 
portion of the ring With the bore containing the pharmaceu 
tical composition to other portions of the ring. As schemati 
cally shoWn in FIG. 8A, ring (27) comprises tri?uoropro 
pylmethyl/dimethyl siloXane elastomer. Thus, ?rst portion 
(30) and second portion (31) comprise tri?uoropropylm 
ethyl/dimethyl siloXane elastomer. A ?rst shield (28) and a 
second shield (29) comprising a barium sulfate composite lie 
betWeen lie betWeen ?rst portion (30) and second portion 
(31) of ring (27), and prevent contact betWeen portions (30) 
and (31). A bore (32) is located in ?rst portion (31) and 
intersects With the surface of ?rst portion (31) tWice. As a 
result, ring (27) comprises a combination of tri?uoropropy 
lmethyl/dimethyl siloXane elastomer and a barium sulfate 
composite. A pharmaceutical composition comprising oXy 
butynin and an eXcipient, e.g., tin catalyZed silicone polymer 
is placed Within bore (32). Caps (not shoWn) are then placed 
over the points of intersection of the bores and the outer 
surfaces of the ring. These caps can be comprised of 
numerous materials, including tri?uoropropylmethyl/dim 
ethyl siloXane elastomer, polytetra?uoroethylene, or poly 
dimethylsiloXane. In a particular embodiment, the caps 
comprise polydimethylsiloXane. Since oXybutynin is sub 
stantially insoluble in barium sulfate composite shields (28) 
and (29), it is sequestered in ?rst portion (30), and is unable 
to diffuse throughout ring (27). When ring (27) is inserted 
into the vaginal canal of a female, the tri?uoropropylmethyl/ 
dimethyl siloXane elastomer controllably releases oXybuty 
nin. The controllably released oXybutynin interacts With the 
female’s detrusor muscle, and treats the female’s urinary 
incontinence. 

[0096] FIG. 8B schematically shoWs a ring of a device of 
the invention Which comprises a combination of materials. 
In particular, ring (33) schematically shoWn in FIG. 8B 
comprises a ?rst portion (34) of tri?uoropropylmethyl/ 
dimethyl siloXane elastomer, a second portion (35) compris 
ing polydimethylsiloXane, and tWo barium sulfate composite 
shields (36) and (37) located betWeen ?rst portion (34) and 
second portion (35). Shields (36) and (37) prevent contact 
betWeen ?rst and second portions (34) and (35). Abore (38), 
located in ?rst portion runs from the surface of ?rst portion 
(34) into portion (34), and intersects the surface of ?rst 
portion (34) at a and b. A pharmaceutical composition 
comprising oXybutynin and tin catalyZed silicone polymer 
eXcipient is then placed in bore (38). When ring (33) is 
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inserted into the vaginal canal of a female, oxybutynin is 
controllably released from the ring and interacts With the 
female’s detrusor muscle. 

[0097] As explained above, a device of the invention can 
be used to treat urinary incontinence in a variety of females, 
including, but not limited to human, bovine, porcine, equine, 
canine, and feline females, to name only a feW. In a 
particular embodiment, the female is human. Thus, When 
used in a human female, a ring of a device of the invention 
Would have a cross sectional diameter of about 8.5 mm:0.5 
mm, and a ring diameter of about 5.5101 cm. The outer 
diameter and length of a bore of a ring of the invention, such 
as the bore schematically shoWn in FIGS. 8A and 8B for 
example, is about 3.2 mm and about 2.2 cm respectively. 

[0098] FIG. 9 schematically shoWs another example of a 
ring of a device of the invention comprising a combination 
of materials. More speci?cally, FIG. 9 schematically shoWs 
a cross sectional vieW of ring (39) Which comprises a ?rst 
portion (40) of tri?uoropropylmethyl/dimethyl siloxane 
elastomer and a second portion (41) comprising a barium 
sulfate composite. A bore (42), located in ?rst portion (40), 
intersects the surface of ?rst portion (40) tWice, and runs into 
?rst portion (40). Apharmaceutical composition comprising 
about 60% by Weight oxybutynin and about 40% tin cata 
lyZed silicone polymer excipient is then inserted into bore 
(42). In a particular embodiment, the pharmaceutical com 
position is formed into a rod as described infra. The rod is 
then inserted into bore (42). The amount of pharmaceutical 
composition placed in bore (42) can vary, depending upon 
the desired therapeutically effective amount of oxybutynin 
to be delivered. 

[0099] FIG. 10 provides a schematical cross sectional 
vieW of a portion of a ring of the invention comprising 
tri?uoropropylmethyl/dimethyl siloxane elastomer, Wherein 
the portion comprises a bore and a pharmaceutical compo 
sition comprising about 60% by Weight oxybutynin and 
about 40% by Weight tin catalyZed silicone polymer excipi 
ent in the bore. Numerous methods for preparing a pharma 
ceutical composition comprising oxybutynin and tin cata 
lyZed silicone polymer excipient are readily available to one 
of ordinary skill in the art, and have applications in a device 
of the present invention. A particular method of the present 
invention comprises forming rods of the pharmaceutical 
composition. In particular, polytetra?uoroethylene tubing 
having a diameter of about 3.2 mm is provided. Slits are then 
put into the tubing. Examples of such slits are schematically 
shoWn in FIGS. 10D and 10E. After the slits are placed in 
the tubing, the tubing is ?lled With a pharmaceutical com 
position comprising oxybutynin and tin catalyZed silicone 
polymer as an excipient. The pharmaceutical composition 
Within the tubing is then cured at about room temperature for 
about tWenty-four (24) hours. 

[0100] After curing, the polytetra?uoroethylene tubing is 
removed, leaving a pharmaceutical composition rod com 
prising oxybutynin and tin catalyZed silicone polymer that 
can readily be inserted into a bore in a ring of a device of the 
invention. Such rods also permit medical providers to place 
an appropriate amount of pharmaceutical composition into a 
bore in a ring of a device of the invention in order to locally 
deliver and controllably release a particular therapeutically 
effective amount of oxybutynin. More speci?cally, FIGS. 
10A-C schematically shoW a tri?uoropropylmethyl/dim 
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ethyl siloxane elastomer portion (44) of a ring for use in a 
human female, Wherein the ring has a cross sectional diam 
eter of about 8.5 mm:0.5 mm, and a ring diameter of about 
5510.1 cm. Abore (44) runs from the surface of portion (44) 
into portion (44), and intersects the surface of portion (44) 
tWice. The diameter of bore (44) is about 3.2 mm, and bore 
(44) has a length of about 2.2 cm. Pharmaceutical compo 
sition (45) comprising about 60% by Weight oxybutynin and 
about 40% by Weight tin catalyZed silicone polymer that Was 
formed into a rod as described above, is inserted into bore 
(44). In FIG. 10A, approximately 0.55 cm of a rod of 
pharmaceutical composition is schematically shoWn inserted 
into bore (44). This length of rod has been determined 
suf?cient to locally deliver and controllably release approxi 
mately 0.5 mg/day of oxybutynin in the vaginal canal of a 
human female for up to tWenty-eight days. Likewise, FIGS. 
10(A) and 10(B) respectively schematically shoW that 
approximately 1.65 cm of pharmaceutical composition of 
rod inserted into bore (44) delivers about 1.0 mg/day of 
oxybutynin, and 2.2 cm of pharmaceutical composition rod 
delivers approximately 5.0 mg/day of oxybutynin. 

[0101] The present invention may be better understood by 
reference to the folloWing non-limiting Examples, Which are 
provided as exemplary of the invention. The folloWing 
examples are presented in order to more fully illustrate the 
preferred embodiments of the invention. They should in no 
Way be construed, hoWever, as limiting the broad scope of 
the invention. 

EXAMPLES 

[0102] Urinary incontinence is a debilitating disorder that 
causes unWanted suffering and embarrassment to its victims. 
Oxybutynin, a drug used to treat urinary incontinence has 
traditionally been delivered via oral ingestion, and transder 
mally. HoWever, such methods have inherent limitations, 
particularly since these methods are dependent upon a 
patient’s gastrointestinal, and/or circulatory systems to 
deliver oxybutynin to the bladder, the site of its activity in 
treating urinary incontinence. Set forth herein is a neW and 
useful device and method for locally delivering and con 
trollably releasing a therapeutically effective amount of 
oxybutynin ranging from 0.5 to 5.0 mg/day for up to 
tWenty-eight contiguous days. In particular, a device of the 
instant invention is based upon the discovery that surpris 
ingly and unexpectedly, tri?uoropropylmethyl/dimethyl 
siloxane elastomer controls the release of oxybutynin, and 
thus can be used to controllably release oxybutynin. Par 
ticular methods of producing rings having applications in a 
device or method of the present invention are set forth infra. 

Example 1 

Preparation of a TWo-Bore, 
Tri?uoropropylmethyl/dimethyl Siloxane Elastomer 

Ring as Schematically ShoWn in FIG. 1A 

[0103] 40 g part A and 40 g part B tri?uoropropylmethyl/ 
dimethyl siloxane elastomer formation (NuSil Technology, 
CF2-3521 grade) Were Weighed into a 100 g capacity 
Hauschild mixing cup and subsequently mixed for 10 sec 
onds in a Hauschild Model 501 T speed mixer. A metal 
spatula Was then used to scrape doWn the sides of the mixing 
cup and further blend the tWo starting components. A ?nal 
14-second speed mixer cycle Was supplied to ensure blend 
uniformity. 
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[0104] Both halves of an insert mold With key bore and 
insert dimensions as follows Were lightly coated in an 
ethanol/Water solution of DARVAN WAQ (R. T. Vanderbilt 
Co.) and alloWed to air dry; outer diameter=5.5:0.1 cm, 
cross-section diameter=8.5:0.5 mm, insert bore length= 
2210.1 cm, insert bore diameter 3210.1 cm. BetWeen 12-15 
grams of the 1:1 part A:part B blend Were manually placed 
via metal spatula into the pin containing half of the mold. 
The insert pins Were positioned in the ?lled portion of the 
mold and matched un?lled mold half Was mated into place. 

[0105] The ?lled mold assembly Was then compressed 
betWeen the unheated platens of a KuntZ injection molding 
machine in order to discharge excess polymer blend from the 
mold. During this compression step, the insert pins Were 
manually held in place to avoid ejection by the applied air 
pressure. The discharged blend material Was removed from 
the outside of the mold assembly and discarded. 

[0106] The compressed, ?lled mold assembly Was then 
placed betWeen the preheated platens of a model 3912 
Carver press. A pressure of 5,000 psi Was applied and 
heating of the assembly for 15 minutes at 150° C. Was 
performed to affect elastomer cure. During approximately 
the ?rst 5 minutes of this curing step, the insert pins Were 
physically held in place to avoid ejection from the mold. 

[0107] After 15 minutes at 150° C., the mold Was removed 
from the Carver press and cooled on the KuntZ machine’s 
chiller for a suf?cient time to alloW easy separation of the 
mold halves and facilitate manual handling. The cured ring 
Was separated from the mold by hand. The insert pins Were 
then carefully removed from the molded part by gently 
pulling them out Without tearing or otherWise deforming the 
insert bore. 

Example 2 

Preparation of an Insert Segment as Schematically 
ShoWn in FIG. 1B 

[0108] Insert segments of the folloWing dimensions Were 
prepared from molded insert rings prepared as discussed in 
Example 1 above, by cutting out the insert bore portion of 
an insert ring With a sharp instrument: length=3.5:0.1 cm, 
cross sectional diameter=8.5:0.5 mm. Such segments are 
schematically shoWn in FIG. 1B. 

Example 3 

Preparation of a Tri?uoropropylmethyl/Dimethyl 
Siloxane Elastomer Insert Rings Containing One 

Oxybutynin Filled Bore 

[0109] Using a syringe, one bore of a ring produced 
pursuant to Example 1 above, Was completely ?lled With a 
200:1 blend of R2602:CAT-02 (both from NuSil Technol 
ogy) condensation cure silicone sealant. The insert ring’s 
other bore Was partially (about 3 mm) ?lled With this sealant. 
The sealant Was alloWed to cure for 5 minutes. 

[0110] 96 grams of PLY-7610 (NuSil Technology) and 4 
grams of CAT-01 (NuSil Technology) Were Weighed into a 
40 gram capacity Hauschild mixing cup. Three 26 second 
spin cycles in a Hauschild model AM 501 T speed mixer 
Were conducted to blend these materials. The resulting blend 
Was labeled CAT-22 (and is hereinafter referenced as such). 
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[0111] 1 gram CAT-22, 8 grams of R2602 and 13.5 grams 
of oxybutynin base Were mixed for 26 seconds in the 
Hauschild model AM 501 T speed mixer. A suf?cient 
amount of the resulting paste Was injected via syringe into 
a partially ?lled insert ring bore to give a 1-1.5 cm long drug 
containing section. After its addition, the paste Was com 
pacted With a small glass stirring rod so it contacted the 
initially injected 200: 1 R2602:CAT-02 silicone sealant layer. 
The remainder of this insert bore Was ?nally ?lled With a 
layer of the 200:1 R2602-02 sealant. The ring Was given 24 
hours at ambient conditions to alloW the bore sealants to 
fully cure. By calculation, based on Weights before and after 
additions, about 18 mg of oxybutynin Were present in the 
ring. 

Example 4 

Preparation of Tri?uoropropylmethyl/Dimethyl 
Siloxane Elastomer Insert Segments Containing 

Oxybutynin 

[0112] 16 grams of R2602 (NuSil Technology) and 2 
grams of previously described CAT-22 Were Weighed into a 
40 gram capacity Hauschild mixing cup. TWo 16 second spin 
cycles in a Hauschild model AM 501 T speed mixer Were 
conducted to blend these materials. 

[0113] Using a syringe ?tted With an 18 gauge needle, the 
bore of a tri?uoropropylmethyl/dimethyl siloxane elastomer 
insert segment, from Example 2 above, Was ?lled to one 
third volume With the 8:1 R2602:CAT-22 condensation cure 
silicone sealant. The sealant Was alloWed to cure for 24 
hours. 

[0114] 2 grams of R2602, 0.25 grams of CAT-22 and 3.4 
grams of oxybutynin base Were Weighed into a 40 gram 
capacity Hauschild mixing cup. TWo 16 second spin cycles 
in a Hauschild model AM 501 T speed mixer Were per 
formed to blend these materials. About 30 mg of this paste 
Was injected, via syringe, into the insert segment’s bore and 
subsequently compacted so that it contacted the initially 
injected 8:1 R2602:CAT-22 condensation cure silicone seal 
ant layer. The remainder of the bore Was then ?lled With 8:1 
R2602:CAT-22 sealant. Cure of the bore’s contents Was 
achieved at ambient conditions overnight. By calculation, 
based Weights before and after additions, about 18 mg of 
oxybutynin Were present in the segment. 

Example 5 

In Vitro Drug Release Testing of Ring Segments 

[0115] Seven day in vitro oxybutynin release pro?les Were 
generated from rings and segments produced pursuant to 
Examples 3 and 4. The datapoints for both ring and segment 
devices in FIG. 2 represent the average of three samples per 
type. 

[0116] In vitro testing of rings produced pursuant to 
Example 3 Was performed by immersing individual rings in 
300 ml of 0.05 M, pH 6.5 Sodium Dodecyl Sulfate (SDS) 
solution Within 500 ml capacity “NALGENE” screW cap 
bottles. The plastic containers Were shaken at about 140 
RPM in a 37° C. Water bath. Aliquots of receptor media Were 
WithdraWn at 1, 3, 5 and 7 days and individually analyZed by 
reverse phase HPLC. For the HPLC analyses, a C8, 5 
micron, 4.6><150 mm Kromasil column Was employed. The 
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buffer Was 32:68 mixture of acetonitrile: (0.01 M KH2PO4, 
0.05 M Dimethyl Octyl Amine (DMOA), With pH=2). The 
average amount of drug released at each Potassium Phos 
phate Monobasic timepoint Was plotted vs. time, as indi 
cated in FIGS. 2-5. 

[0117] In vitro testing of segments from such rings Was 
conducted in a 500 ml capacity DISTEK USP dissolution 
baths at 37° C. Individual segments Were suspended in 
basket holder and immersed in 500 ml of 6.5 pH. 0.05 M 
SDS solution. The basket holders Were rotated at 100 rpm. 
Aliquots of receptor media Were WithdraWn at 1, 3, 5 and 7 
days and individually analyZed by reverse phase HPLC. The 
HPLC conditions Were the same as described in the previous 
paragraph. The average amount of drug released at each 
timepoint Was plotted versus time. As shoWn in FIGS. 2-5 
oxybutynin can be released from tri?uoropropylmethyl/ 
dimethyl siloxane elastomer in a controlled manner. 

Example 6 

Preparation of Tri?uoropropylmethyl/dimethyl 
Siloxane Elastomer Insert Segments Containing 

Suf?cient Oxybutynin to Deliver About 0.5 mg/day 
in vitro Over 7 Days 

[0118] 8 grams of R2602 (NuSil Technology) and 1 gram 
of previously described CAT-22 Were Weighed into a 40 
gram capacity Hauschild mixing cup. A 22 second spin 
cyclein in a Hauschild model AM 501 T Was performed to 
blend these materials. 

[0119] Using a syringe ?tted With an 18 gauge needle, the 
bore of a tri?uoropropylmethyl/dimethyl silicone elastomer 
insert segment, from Example 3, Was ?lled With the 8:1 
R2602:CAT-22 condensation cured silicone sealant to about 
l/sth of its length. 

[0120] 8 grams of R2602, 1 gram of CAT-22 and 13.5 
grams of oxybutynin base Were Weighed into a 40 gram 
capacity Hauschild mixing cup. TWo 16 second spin cycles 
in a Hauschild model AM 501 T speed mixer Was performed 
to blend these materials. About 50 mg of the resulting paste 
Was injected, via syringe, into the insert segment’s bore. 
This amount of drug containing paste ?lled about 3A of the 
bore’s length. The remainder of the bore Was then ?lled With 
8:1 R2602:CAT-22 sealant. Cure of the bore’s contents Was 
achieved at ambient conditions over the course of 48 hours. 
By calculation, based on Weights before and after additions, 
about 32 mg of oxybutynin Were present in the segment. 

Example 7 

In vitro Drug Release Testing of Segments of 
Rings Comprising Tri?uoropropylmethyl/dimethyl 
Siloxane Elastomer Insert Segments Containing 

Suf?cient Oxybutynin to Deliver About 0.5 mg/day 
in vitro Over 7 Days 

[0121] Seven day in vitro oxybutynin release pro?les Were 
generated from segments of rings described in Example 6 
above. The datapoints for segments of rings comprising 
tri?uoropropylmethyl/dimethyl siloxane elastomer insert 
segments containing suf?cient oxybutynin to deliver about 
0.5 mg/day in vitro over 7 days in FIG. 3 represent an 
average of three samples. 
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[0122] In vitro testing of these segments of rings Was 
conducted in 500 ml capacity “DISTEK USP” dissolution 
baths at 37° C. Individual segments Were suspended in 
basket holders and immersed in 500 ml of 6.5 pH. 0.05 M 
SDS solution. The basket holders Were rotated at 100 rpm. 
Aliquots of receptor media Were WithdraWn at 1, 3, 5 and 7 
days and individually analyZed by reverse phase HPLC. For 
the HPLC analyses, a C8, 5 micron, 4.6><150 mm Kromasil 
column Was employed. The buffer Was 32:68 mixture of 
acetonitrile: (0.01 M KH2PO4, 0.05 M DMOA, With pH=2). 

[0123] The average drug released from these segments 
Was plotted versus time and compared to the release data 
generated for previously described ring segments. This 
comparison is presented in FIG. 3. The data in FIG. 3 shoW 
that the segments of such rings released on average, close to 
0.5 mg of oxybutynin per day. FIG. 3 also demonstrates that 
oxybutynin can be released from tri?uoropropylmethyl/ 
dimethyl siloxane elastomer in a controlled manner. 

Example 8 

Preparation of Tri?uoropropylmethyl/Dimethyl 
Siloxane Elastomer Insert Segments Designed to 
Deliver Oxybutynin at a Rate of 1.0 mg/day Over 

7 Days 

[0124] 8 grams of R2602 (NuSil Technology) and 1 gram 
of previously described CAT-22 Were mixed as described 
above. 

[0125] 2 grams of R2602, 0.25 gram of CAT-22 and 3.38 
grams of oxybutynin base Were Weighed into a 40 gram 
capacity Hauschild mixing cup. TWo 16 second spin cycles 
in a Hauschild model AM 501 T speed mixer Was performed 
to blend these materials. Using a cuvette stirrer, about 125 
mg of the resulting paste Was compacted into the middle of 
the bore of an Example 1 tri?uoropropylmethyl/dimethyl 
siloxane elastomer insert segment. The top and bottom 
portions of the bore Were then ?lled With a very small 
amount of 8:1 R2602:CAT-22 sealant, applied via syringe. 
Cure of the bore’s contents Was achieved at ambient con 
ditions over the course of 24 hours. By calculation, based on 
Weights before and after each addition to the bore, about 75 
mg of oxybutynin Were present in the segment. 

Example 9 

Preparation of Tri?uoropropylmethyl/Dimethyl 
Siloxane Elastomer Insert Segments Containing 

Suf?cient Oxybutynin to Deliver BetWeen 1.0 and 
1.5 mg/day in vitro Over 7 Days. 

[0126] 8 grams of R2602 (NuSil Technology and 1 gram 
of previously described CAT-22 Were Weighed into a 40 
gram capacity Hauschild mixing cup. TWo 16 second spin 
cycles in a Hauschild model AM 501 T speed mixer Were 
performed to blend these materials. 

[0127] 8 grams of R2602, 1 gram of CAT-22 and 4.8 
grams of oxybutynin base Were Weighed into a 40 gram 
capacity Hauschild mixing cup. TWo 16 second spin cycles 
in a Hauschild model AM 501 T speed mixer Were per 
formed to blend these materials. About 191 mg of the 
resulting paste Was injected, via syringe, into the bore of 
tri?uoropropylmethyl/dimethyl siloxane elastomer insert 
segment, described above. The top portion of the bore Was 
















