
WO 2011/163356 PCT/US2011/041444 

[0001] 

[0002] 

[0003J 

[0004] 

[0005J 

l\t1ETHODS OF TREATING CONDITIONS ASSOCIATED \VJTH 
OVERACTIVE BLADDER 

Field of the Invention 

The present invention relates to methods of treating conditions associated with 

overactive bladder, comprising administering to females an intravaginal device 

comprising: (a) an annular first matrix comprising a pocket and a pocket wall, wherein 

the pocket wall has a uniform thickness, and wherein the pocket wall encompasses the 

pocket; and (b) a S(~cond matrix comprising an anticholinergic agent located in tb(~ pocket 

BACKGROUND OF THE INVENTION 

Overactive bladder ("OAB") affects millions of individuals worldwide, a majority 

of those being women" In individuals with OAB, the detrusor muscle that controls the 

voluntary relaxation of the bladder during urination contracts spontaneously and 

involuntarily leading to a variety of sy1nptoms such as urinary incontinence, urinary 

urgency, and increased urinary frequency. 

Currently, OAB is treated by administration of the anticholinergic agent 

oxybutynin. Oxybutynin is bdieved to affoct the (fotrusor muscle, leading to relaxation of 

the bladder and subsequent reduction of spontaneous involuntary contractions. 

Currently marketed modes of oxybutynin administration include both oral (syrup 

or tablets), marketed under the tradenarnes DITROPA1\f~' (syrup and tablets, Ortho-IVkNei!­

Janssen Pharmaceutical, Inc., Titusville, New krsey) and LYIUNEL XL!i) (tablets, Janssen­

Cilag EMEA, Beerse, Belgium), and transdem1al patches, marketed under the tradename 

OXYTROLcD (Watson Pharmaceutical, Inc., Morristown, New Jersey} Deleterious side 

effects can occur upon oral and transderrnal administration of oxybutynin, e"g., dry eyes, 

dizziness, blurrnd vision, constipation, and/or headaches. 

BRIEF SUMl\tlARY OF THE INVENTION 

The present invention is directed to a method of treating a condition associated 

with overactive bladder, comprising adrninistering to a female an intravaginal device 
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compnsrng: (a) an annular first rnatrix comprising a pocket and a pocket wall, wherein 

the pocket wall has a unifonn thickness, and wherein the pocket \Vall encompasses the 

pocket; and (b) a second matrix comprising an anticholinergic agent, \vherein the second 

matrix is located in the pocket. ln some embodiments, the first matrix further comprises a 

slit, wherein the slit extends a length of the pocket. 

Tn sorne embodiments, the condition associated with overactive bladder is selected 

from the group consisting of urinary incontinence episodes, urinary urgency, urinary 

frequency, involuntary bladder contractions, and relaxation of the bladder smooth muscle. 

In some embodiments, the intravaginal device is administered to the subject for 1 

hour to 6 months. Tn some embodiments, the intravaginal device is administered to the 

subject for 1 day to 1 month. In some embodim~~nts, the intravaginal device 1s 

administered to the subject for 2 days to 2 weeks. 

Tn some ernbodiments, the anticholinergic agent is selected from the group 

consisting of oxybutynin, tolterodine, trospium, solifenacin, darifonacin, dicyclomine, 

propantheline, prop1venne, bethanechoL methylbenactyzium, scopolamine, and 

pharmaceutically acceptable salts, esters, hydrates, prodrugs, or derivatives thereof in 

some embodiments, the anticholinergic agent is oxybuty11in. 

[0009] In some embodim~~nts, the anticholinergic agent is released from the intravaginal 

[0010J 

device at a rate of 0.1 mg/day to 50 mg/day. ln some embodiments, the anticholinergic 

agent is released from the intravaginal device at a rate of 1 mg/day to 20 mg/day. In 

sorne embodiments, the anticholinergic agent is released from the intravaginal device at a 

rate of 4 mg/day to 6 mg/day. 

In some embodiments, after the intravaginal device is administered to the subject, 

the average maximum (Cn1Hx) plasma level of the anticholinergic agent in the subject is l 

ng/mL to 15 ng/rnL. Tn some embodiments, after the intravaginal device is administered 

to the subject, the average maximum (Cmrrx) plasma level of tb~~ anticbolinergic agent in 

the subject is 4 ngimL to 12 ng/mL. 

[001 l] Tn some embodiments, after the intravaginal device is administered to the subject, 

[0012J 

tb~~ av~~rag~~ time to achieve maximum blood plasma concentration (Tmax) of th~~ 

anticholinergic agent in the subject is 60 hours to 100 hours. 

In some embodiments, the area under the plasma concentration of the 

anticholinergic agent versus time of administration curve ( AUC) is 30 (h x ng/m L) to 800 
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(h x ng!mL). In some embodiments, the area under the plasma concentration of the 

anticholinergic agent versus time of administration curve ( AUC) is 50 (h x ngim L) to l 00 

(h x ng!mL). In some embodiments, the area under the plasma concentration of the 

anticholinergic agent versus time of administration curve (AUC) is 100 (h x ng!mL) to 

300 (h x ng/mL). 

Tn some embodiments, after the intravaginal device is administered to the subject, 

th(~ av(~rag(~ maximum (Cmax) plasma level of a metabolite of th(~ anticholinergic agm1t in 

the subject is 1 ng/mL to 15 ng/mL. In some embodiments, after the intravaginal device 

is administered to the subject, the average maximum (Cmi:x) plasrna level of a metabolite 

of the anticholinergic agent in the subject is 4 ng!mL to 12 ng/mL. Tn some 

mnbodiments, after the intravaginal (fovice is administen~d to the subject, the average time 

to achieve maxinmm blood plasma concentration (Trnax) of a metabolite of the 

anticholinergic agent in the subject is 60 hours to l 00 hours. 

[0014] Tn some embodiments, the area under the plasma concentration of a metabolite of 

th(~ anticholinergic agent versus time of administration curv(~ (AUC) is 30 (h x ng/mL) to 

800 (h x ng!mL). In sorne embodiments, the area under the plasma concentration of a 

metabolite of the anticholinergic agent versus time of adrninistration curve (AUC) is 50 

(h x ng/mL) to 250 (h x ngimL). In some embodiments, th(~ area under the plasma 

concentration of a metabolite of the anticholinergic agent versus time of administration 

curve (AUC) is 100 (h x ng/mL) to 200 (h x ng/rnL). 

[0015] Tn some embodiments, the ratio of a metabolite of the anticholinergic agent AUC 

[0016] 

to the anticholinergic agent AUC is 0.5 to 2S In some mnbodiments, the metabolite of 

the anticholinergic agent is N·-desethyloxybutynin. 

BRIEF DESCRIPTION OF TI-IE FIGURES 

FIG. l depicts a top view of an intravaginal ring having a first rnatrix (lOl) 

comprising a pocket (102), and a second rnatrix (103) located in the pocket, wherein the 

pocket is (~ncompassed by a pocket wall (104). The length of the pocket around th(~ 

perimeter of the first matrix is denoted by the variable (y). The pocket wall has a uniform 

thickness, i.e., l05a, l05b, and l05c are substantially the same length. 

[0017] ~FIG. 2 depicts a top vkw of an intravaginal ring having an inner perimeter (201), 

an outer perimeter (202), an inner diameter (203 ), and outer diameter (204 ). 
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[0018J HG. 3A depicts a side v1e\v of an intravaginal ring showing a cross-section 

having a first matrix (301) comprising a pocket (303) and a pocket wall (302), wherein 

the pocket wall has a unifonn thickness, and wherein the pocket wall encompasses the 

pocket. 

[0019] FIG. 3B depicts a side view of an intravaginal ring showing a cross-section of a 

vaginal ring having a first rnatrix (301) comprising a pocket (302) and a pocket wall 

(303), and a second matrix (304) comprising an anticholinergic agent located in th~~ 

pocket. 

[0020J HG. 4 depicts a side view of an intravaginal ring having a first matrix ( 401) 

[0021J 

having a pocket (402), and a slit (403), \vherein the slit extends a length of the pocket. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to methods of treating conditions associated vdth 

overactive bladder, cornprising administering to females an intravaginal device 

comprising: (a) an annular first matrix cornprising a pocket and a pocket wall, wherein 

the pocket wall has a uniform thickm~ss, and wherein the pocket wall encompasses the 

pocket; and (b) a second matrix comprising an anticholinergic agent located in the pocket. 

[0022] As used herein, an "intravaginal device" refers to an object suitable for placement 

m the vaginal tract. In some embodiments, the intravaginal d~wice provides for 

administration or application of an anticholinergic agent to the vaginal and/or urogenital 

tract of a subject, including, e.g., the vagina, cervix, or uterus of a female. As used 

herein, "female" refers to any animal classified as a mammal, including humans and non­

humans, such as, but not limited to, domestic and farm animals, zoo animals, sports 

animals, and pets. In some embodiments, female refers to a human fomale. In some 

embodiments, the female is a menopausal \voman. Tn sorne embodiments, the female is a 

peri-menopausal woman. 

[0023] Tn some embodiments, the female refers to a human female, wherdn the femak 

meets one or more criteria selected from ( 1) predominant or pure urge incontinence 

consisting of 2: l 0 pure or predominant discrete urge incontinence episodes per week, (2) 

an average urinary freqm~ncy of~~ 8 voids per 24 hours, and (3) an average total void 

volume of:":: 3.0 L per 24 hours. In some embodiments, the fomale is a human fomale 
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having all three criteria described above. in some ernbodirnents, the female is a human 

menopausal or peri-menopausal wornan having all three criteria described above. 

[0024] As used herein, the term "administering to'' refers to placing a vaginal device of 

[0025] 

the present invention in contact with the vaginal and/or urogenital tract of a female, 

wherein at least some of the anticho!inergic agent is transferred frorn the intravaginal 

device to the female. Tn some embodiments, administering refers to local administration 

of the anticholinergic agent. In some mnbodiments, administ~~ring refers to systemic 

administration of the anticholinergic agent. In some embodiments, the term 

administering refers to administering the anticholinergic agent to the female, wherein first 

pass rnetabolisrn of the anticholinergic agent is avoided. The methods of the present 

invention treat conditions associated vvith overactiv~~ bladder ("OAB"). The terms "treat" 

and "treatment" refer to both therapeutic treatrnent and prophylactic, rnaintenance, or 

preventative measures, wherein the object is to prevent or slow down (lessen) an 

undesired physiological effects of OAB, or obtain beneficial or desired clinical results. 

For purposes of this invention, beneficial or desin~d clinical results include, but are not 

limited to: alleviation of syrnptoms or signs; diminishment of extent of condition, 

disorder or disease; stabilization (i.e., not \vorsening) of the OAB or slowing of OAB 

progression; and amelioration of the OA B. Treatment includ~~s eliciting a clinically 

significant response, without excessive levels of side effects. The intravaginal devices of 

the present invention are used for treating symptorns of OAB that include, but are not 

limited to, urinary incontinence, urgency, frequency and involuntary bladder contractions. 

Th~~ intravaginal devices of the present invention can further be us~xl to relax the bladder 

smooth mu sch 

The present invention also includes methods of decreasing the number of urinary 

incontinence episodes in a subject. A urinary incontinence episode is characterized by the 

involuntary releas~~ of urine accompanied by or immediately preceded by urgency. In 

some embodiments, the number of urinary incontinence episodes is decreased 2%i to 30%, 

4% to 20%, or 5% to 15%. 

[0026] The present invention also includes methods of decreasing the average daily 

urinary frequency in a subject. Urinary frequency refers to the number of urination 

events performed by an individual. Thus, conditions associated with a high number of 

urination events, e.g., nocturia, are treated by the device of the present invention. In some 
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embodiments, urinary frequency is decreased 5°1;, to 30~~, 6% to 20%, or 7% to 15°1;,. In 

some embodiments, the method of the present invention is used to treat nocturia. 

[0027] In some embodiments, the present invention includes methods of decreasing 

involuntary bladder contractions in a subject. lnvoluntary bladder contractions are 

characterized by lack of ability to control or regulate bladder movement. In some 

embodiments, the number of involuntary bladder contractions is decreased 5~;(, to 30%, 

6% to 20%, or 7~1,,, to 15%. 

[0028J In some embodiments, the present invention includes methods of inducing 

[0029] 

[0030] 

[0031] 

relaxation of the bladder smooth muscle in a subject Relaxation of the bladder smooth 

muscle allmvs fr)r increased control over muscle function and urination. 

In some embodiments, th~~ invention is directed to a method of decreasing the 

severity or the frequency of urinary urgency. In sorne embodiments, urinary urgency is 

characterized as the sudden, difficult to deter, and/or compelling desire to void urine. 

Tn some embodiments, elimination of first-pass metabolism of the anti-cholinergic 

agent e.g., oxybutynin, in the liv~~r, is an advantage of the vaginal delivery of the present 

invention. Vaginal delivery can reduce the production of first-pass oxybutynin metabolite 

N-desethy1oxybutynin. Tn some embodiments, reduction in the plasma concentration of 

this metabolite can reduce the severity of anticholinergic side effects, e.g., dry mouth, 

constipation, and/or blurred vision. 

in some embodiments, the present invention provides for long-term delivery of a 

constant level of an anticholinergic agent, e.g., oxybutynin, from a single treatment. 

[0032] Tn some embodiments, vaginal delivery of the anticholinergic ag~~nt, e.g., 

oxybutynin, may allow accumulation of the anticholinergic agent at the bladder at lower 

doses than is achievable by oral dosing. While not being bound by any particular theory, 

the bladder and the vaginal tract are anatornically proximal to each other, and the vascular 

and lymphatic networks of the two organs are shared to a high degree, raising the 

possibility of accumulation of the anticholinergic agent at the bladder. During 

intravascular delivery, such accumulation in the bladder may enhance and/or prolong the 

th~~rapeutic effects of the anticholinergic agent, allovv·ing for decn~ased overall dosing of 

the anticholinergic agent. 

[0033J In some embodiments, the intravaginal devices comprise an anticholinergic agent 

As used herein, an "anticholinergic agent" refers to a cornpound that blocks the 
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neurotransmitter acetylcholine rn the central and peripheral nervous systems. 

Anticholinergic agents suitable for use with the present invention include agents that have 

a localized effect, as well as systemically acting anticholinergic agents that act at a point 

remote from the vaginal or urogenital tract. Anticholinergic agents suitable for use with 

the present invention include, but are not limited to, oxybutynin, tolterodine, trospium, 

solifenacin, darifenacin, dicyclomine, propantheline, prop1verme, bethanechol, 

methylbenactyzium, scopolamine, combinations thereof, and pharmac~mtically acceptable 

salts thereof. 

[00341 In some embodiments, the anticholinergic agent 1s oxybutynin, tolterodine, 

trospium, solifenacin, darifenacin, dicyclomine, propantheline, prop1verme, or 

pharmaceutically acceptabk~ salts thereof 

[0035] in sorne embodiments, the anticholinergic agent is oxybutynin or a 

[0036] 

pharmaceutically acceptable salt thereof, such as, e.g., oxybuty11in hydrochloride. 

Oxybutynin is represented by the chemical formula C22H31N03, the International Union 

of Pure and Applied Chemistry (IUPAC) narn~~ 4-di~~thylaminobut-2-ynyl2-cyclohexyl-2-

hydroxy-2-phenyl-ethanoate, Chemical Abstracts Service, (CAS) number 5633-20-5, and 

the PubChem Cornpound identification number 4634. As used herein, the term 

"oxybuty11in" refers to oxybuty11in as well as its pbannaceutically acc~~ptable salts, esters, 

hydrates, prodrugs, or derivatives thereof unless othenvise noted. 

in some embodiments, administration of the anticholinergic agent by the device 

results in treatment-ernergent adverse events. The term "adverse events" refers to any 

events, occmTences, incidents, symptoms, indications, or other rdated happenings that 

have a temporal relationship with administration of the anticholinergic device of the 

invention. In some embodiments, administration of the device to a subject results in at 

least one adverse event such as, but not limited to, infections and infestations, 

gastrointestinal disorders, reproductive system and breast disorders, muscoloskdetal and 

connective tissue disorders, nervous system disorders, renal and urinary disorders, and 

sensory disorders. Adverse events relating to infections and infestations can include, but 

are not limited to, urinary tract infection, vulvovaginal mycotic infection, sinusitis, and 

upper respiratory tract infection. Adverse events relating to gastrointestinal disorders can 

include, but are not limited to, dry mouth, nausea, abdominal pain, constipation, 

dyspepsia, and diarrhoea. Adverse events relating to the reproductive system and breast 
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disorders can include, but are not limited to, vaginal discharge, vaginal pain, vaginal 

hemorrhage, and vaginal ery1herna. Adverse events relating to muscoloskeletal and 

connective tissue disorders can include, but are not lirnited to, back pain. Adverse events 

relating to nervous system disorders, can include, but are not limited to, headache, 

dizziness, and somnolence. Adverse events relating to renal and urinary disorders, can 

include, but are not lirnited to, dysmia. Adverse disorders relating to sensory disorders 

can include, but are not limited to, dry eyes and bluned vision. Thus, in som~~ 

embodiments, the present invention is directed to a method of reducing one or more 

adverse events as described herein. 

[0037] In some embodiments, the method of the present invention comprises 

administering an intravaginal devic~~ comprising an annular first matrix. As used herein, 

"annular" refers to a shape of, relating to, or forming a ring. Annular shapes suitable for 

use \vith the present invention include a ring, an oval, an ellipse, a toroid, and the like. In 

sorne embodiments, the intravaginal device of the present invention is a vaginal ring. 

[0038] Materials used in the intravaginal device of th~~ present invention can include any 

materials suitable for placement in the vaginal tract. In some embodiments, the materials 

used in the intravaginal device are nontoxic, physiologically suitable, and/or non­

absorbable in a subj~~ct, i.e., they are not absorbed in the vaginal tract. The materials used 

in the present invention are compatible with an anticholinergic agent Compatible 

materials include those materials that are inert, chemically stable, do not chemically 

interact with, or othenvise affect and/or alter the anticholinergic agent. In some 

embodiments, the materials are pliable, malleable, and/or capabk of being suitably 

shaped for intravaginal administration. 

[0039] The intra vaginal device of the present invention comprises a first matrix. As used 

herein, a "first matrix" refers to any solid, semi-solid, or gel medium. In some 

mnbodiments, the first matrix is an amorphous polymer m~twork formed vvh~~n a polymer 

or a mixture of pol:y111ers undergo cross··linking. Each polymer is comprised of 

monomeric units, which are linked together to form the polyrner. The monomeric units 

can comprise carbon, hydrogen, oxygen, silicon, halog~~n, and combinations thereof Th~~ 

first matrix can be shaped by molding, extrnsion, coextrnsion, compression, or 

combinations thereof. 
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The intravaginal device of the present invention can be flexible. As used herein, 

"flexible" refers to the ability of a solid or semi-solid to bend or withstand stress and 

strain without being damaged or broken. For example, the device of the present invention 

can be deformed or fiexed, such as, for example, using finger pressure (e.g., applying 

pressure from opposite external sides of the device using the fingers), and upon removal 

of the pressure, substantially return to its original shape. The flexible properties of the 

intravagina l device of th~~ present invention an~ useful for enhancing user comfort, and 

also for ease of administration to the vaginal tract and/or removal of the device from the 

vaginal tract. 

The intra vaginal device of the present invention comprises a first matrix. In some 

mnbodiments, the first matrix JS permeable to the anticholinergic agent. In some 

embodiments, the first matrix lS perrneable to oxybutynin and/or water. in some 

embodiments, the first rnatrix can be chosen due to its mechanical and physical properties 

(e.g., solubility or permeability of an anticholinergic agent in the material). 

In some embodiments, th~~ first matrix comprises various polymers that an~ 

compatible with the vaginal tract. In some embodiments, the first matrix comprises a 

polysiloxane, a polyalkylene, a polystyrene, a polyvinyl acetate, a polyvinyl chloride, a 

polyester, a polyurethane, an acrylic, a nylon, a clacron, a tet1on, or a combination thereof 

As used herein, a "polysiloxane polymer" refers to any of various compounds 

containing alternate silicon and oxygen atoms in either a linear or cyclic arrangernent 

usually \vith one or two organic groups attached to each silicon atom. For example, 

polysiloxane polymers can include substituted polysiloxanes, and diorganopolysiloxanes 

such as diarylpolysiloxanes and dialkylpolysiloxanes. 

In some embodiments, the first matrix comprises an optionally substituted 

polymer selected from the group consisting of polysiloxane polymers, polyalkylene 

polymers, polystyrene polymers, polyvinyl acetate polymers, polyvinyl chloride 

polymers, polyester polymers, polyurethane polymers, acrylic polymers, nylon polymers, 

dacron polymers, teflon polymers, and combinations thereof. 

Tn some embodiments, the optionally substitut~xl polym~~r lS a polysiloxam~ 

polyn1er of Formula (1): 
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R1 R1 R3 R1 

I I I I 
R5-Si--O s:. 0 Si 0--Si--R~ '--1 

I I I I , 
R2 R2 R4 R2 

x y 

z (1) 

wherein X is 1 to 200; Y is 1 to 200; Z is 1 to 300; and R 1, R2, R3, ~' and R5 are 

independently selected from the group consisting of (C16)alkyl, arnino(C1.6)alkyl, 

hydroxy(C1-6)alkyL haloalkyL cya11o(C1-6)alkyl, thio(C15)alkyl, carboxy(C1-6)alkyl, 

aryl( C 1-6 )alkyl, (C1-6)alkoxy(C1.5)alkyl, (C2.5)alkenyl, amino( C3. Jo )alken yl, 

hydroxy(C3.1o)alkenyl, halo(C2-6)alkenyl, cyano(C2-6)alkenyl, thio(C3.1o)alkenyl, 

carboxy(C3.1o)alkenyl, aryl(C2-6)alkenyl, (C2-6)alkynyl, (C1-6)heteroalkyl, 

(C2-6)heteroalkeny1, (C2-6)heteroalkynyl, (C1 -6)alkoxy, (C3 rn)alkenyloxy, 

(C1-6)alkylenedioxy, amino( C2-6)alkoxy, hydroxy( C2-6)alkoxy, halo(C1-6)alkoxy, 

cyano(C16)alkoxy, thio(C1-6)alkoxy, carboxy(C2-6)alkoxy, aryl(C1-6)alkoxy, 

(C16)alkoxy(C2-6)alkoxy, halo(C16)alkoxy(C26)alkoxy, mono(C1-6)alkylamino, 

di(C i.6)alkylamino, (C i.6)alkylcarbonylamino, ( C2 5)alkenylcarbonylamino, 

( C6-14)arylcarbonylamino, ( C1-6)a!koxycarbony!amino, ( C6-1o)aryloxycarbonylamino, 

(C1-6)alkylcarbonyl, (C2-6)alkenylcarbonyl, (Cc1o)arylcarbonyl, (C1-6)alkoxycarbonyl, 

(C6-14)aryloxycarbonyl, (C1 G)alkylsu lfonylamino, (C2-6)alkenylsulfrmylamino, and 

(C6. 14)arylsulfony1amino. In some embodiments, at least one of R1, R2, R3, and !~ is a 

halo alkyl. 

In som~~ embodiments, the first matrix is a halogenated siloxane polymer, wherein 

at least one of R1, R2, R3, and R4 is a mono-haloalkyl, di-haloalkyl, or tri-haloalkyl. In 

some embodiments, the haloalkyl is a bromoalkyl, chloroalkyl, fluoroalkyl, or iodoalkyl. 

In some embodiments, the haloalkyl is a trifluoroalkyl. In some embodiments, the 

haloalkyl is a trifluoroethyl, trifluoropropyl, or trifJuorobutyl. In some embodiments, tb~~ 

haloalkyl is a dii1uoroethyl, difluoropropyl, or difluorobutyl. 

In some embodirnents, Xis 1 to 90, 10 to 80, or 20 to 70. In some embodiments, 

X is 1 to 10, l to 5, or l to 3. In some embodiments, Y is l to 90, 10 to 80, or 20 to 70. 

In some mnbodiments, Y is 1 to 10, l to 5, or 1 to 3. In som~~ embodiments, Z is l 0 to 
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250, 50 to 200, or 75 to 150. As one of skill in the art would recognize, the values of X 

and Y can vary in each Z subunit. Thus, e.g., Xis 3 and Y is 4 in a first Z subunit, and X 

is l 0 and Y is 2 in a second Z subunit. 

ln some embodiments, R1 is a trifluoropropyl; R2, Iti, and 1~ are independently 

C1-C3 alkyl; R5 is vinyl; Xis 1 to 2; Y is 1 to 2; and Z is 100 to 200. 

[0049] Tn some embodiments, the first matrix compnses 3,3,3-trifluoropropyl 

methyldimethyl polysiloxane, e.g., the trifluoropropylmethyl polymer sold by NuSil 

Technology (Carpinteria, CA). 

[00501 Throughout the present disclosure, all expressions of percentage, ratio, and the 

[0051] 

[0052] 

like are "by weight" unless othenvise indicated. As used herein, "by weight" is 

synonymous with the term "by mass,'' and indicat~~s that a ratio or percentage defined 

herein is according to \veight rather than volume, thickness, or some other measure. 

Tn sorne embodiments, the first matrix is 50% to l 00% by \veight halogenated 

siloxane polymer. Tn some embodiments, the first matrix is 75~S to 95~;(, by weight 

halogenated siloxane polymer. In some embodiments, the first matrix is 80%1 to 90% by 

weight halogenated siloxane polymer. 

In some embodiments, the first matrix 1s 80% to 95!),;,~ by weight of the 

intravaginal device. Tn some ~~mbodiments, the first matrix is 80% to 95%) by volume of 

the intravaginal device. 

[0053] The first rnatrix comprises a pocket and a pocket wall, wherein the pocket wall 

has a uniform thickness, and wherein the pocket \Vall encompasses the pocket. As used 

herein, "pocket" rders to an indentation, groove, fuJTovv·, cut, impression, notch, recess, or 

likewise depression along the surface of the first matrix, which is encompassed by a 

pocket wall, and \vherein the pocket \Vall has a uniform thickness. See, e.g., FIGS. l, 2, 

3A, and 3B. In some embodiments, a "pocket" as defined herein can be exposed to the 

~~xt~~rior of the devic~~ via a slit vvhich extends a length of the poch~t. Thus, the term 

"pocket" does not include a bore or other type of cavity that extends any length through 

the device, since (a) a bore contains at least one distinct entrance from the surface into the 

first matrix, and (b) a bon~ does not have a pocket wall of uniform thickness. In sorn~~ 

embodiments a pocket of the present invention can be beneficial since anticholinergic 

agents in a second matrix can be released without having to pass through a separate 

matrix, e.g., the first matrix. 
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As used herein, "pocket wail" refers to a portion of the first matrix that defines the 

lateral boundaries of the pocket See, e.g., FIGS. 3A and 3B. Thus, the volume defined 

by the pocket wall comprises the pocket. The pocket wall has a uniform thickness, 

wherein the distance from the pocket to the lateral outer surface of the device is the same. 

In some embodiments, the pocket wall has a uniform thickness of 0.5 nun to 5 mm. In 

sorne embodiments, the pocket \Vall has a uniform thickness of 1 mm to 4 mm. In some 

embodiments, the pocket vv·all has a uniform thickness of 1.5 mm to 3 mm. Tn some 

embodiments, the pocket wall has a uniform thickness of 1 mm to 2 mm. A pocket wall 

of uniform thickness can allow the anticholinergic agent in the second matrix to be 

uniformly released from the intravaginal device through the pocket wall. 

As used hen~in, "encompass'' or "encompasses the pocket" refors to the (fogre(~ by 

which the pocket wall covers the lateral surface area of the pocket. Thus, the pocket wall 

encompasses the pocket when the pocket wall covers 95% or more of the lateral surface 

area of the pocket In sorne embodiments, the pocket wall encompasses the pocket \vhen 

th(~ pocket vv·all covers 90% or more of th(~ lateral surface area of the pocket. In some 

embodiments, the pocket wall encompasses the pocket when the pocket wall covers 85% 

or rnore of the lateral surface area of the pocket. In some embodiments, the pocket wall 

(~ncompasses th(~ pock(~t when the pocket wall covers 80% or more of the lateral surface 

area of the pocket. By vvay of example, in some embodiments, the pocket can be tubular 

in shape, wherein 95% or more of the lateral surface area of the tubular pocket comprises 

the pocket wall. 

Tn some embodiments, th(~ length of the pocket can vary. For example, in so1m~ 

embodiments, the first matrix is annular in shape and the pocket of the first matrix can 

extend around a portion of the entire perimeter of the annular matrix. See, e.g., FIG. l. 

Tn some embodiments the pocket extends from 10° to 180° around the perimeter of the 

first matrix. In some embodiments, the pocket (~Xt(~nds from 80° to 120° around the 

perimeter of the first matrix. In some embodiments, the pocket extends 180°, 150°, 120°, 

100°, 90°, 80°, 70°, 60°, 45°, 30°, or 100 around the perimeter of the annular first matrix. 

Th(~Se variables are represented by the variable ''y" in .FIG. l. In some embodi1m~nts, th(~ 

pocket has a cross--sectional diameter of 3 mm to 8 mm, 4 mm to 7 mm, or 5 mm to 6 

mm. ln some embodiments, the pocket has a total volume of 7 cm3 to 15 cm3
, 8 cm3 to 
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14 crn3
, 9 cm3 to 13 cm3

, or 10 cm3 to 12 cm3
. In some embodiments, the first rnatrix 

comprises one or rnore pockets, e.g., two, three, four, or five pockets. 

[0057] In some embodirnents, the first matrix further compnses a slit on the outer 

[0058] 

[0059] 

perimeter of the first matrix, wherein the slit extends a length of the pocket. As used 

herein "slit" refers to any narrow opening, incision, fissure, aperture, breach, cleavage, 

crack, crevice, gash, split, chasm, or cut in the outer perimeter of the first matrix. In some 

embodiments, the slit has a uniform width. In some mnbodiments, the vv·idth of the slit is 

0.1 mm to 2 mm. In some embodiments, the width of the slit is 0.2 mm to 1 mm. In 

some embodiments, the width of the slit is OA mm to 0.6 mm. In some embodiments, the 

\vidth of the slit is 0.5 nun. While not being bound by any particular theory, a slit 

~~xt~~nding a length of the pocket can allow for a uniform rdease of active agent from the 

device without having to pass through a separate matrix, e.g., the first matrix. 

The intravaginal devices of the present invention further comprise a second 

matrix. As used herein, ''second matrix'' refers to any solid, semi-solid, or gel mediurn. 

In some embodiments, the second matrix is an amorphous pol:y1ner network formed vvb~~n 

a polymer or a rnixture of polymers undergo cross-linking. Each polymer is cornprised of 

monomeric units, which are linked together to form the polymer. The monomeric units 

can comprise carbon, hydrogen, oxygen, silicon, halogen, or a combination thereof The 

second matrix can be shaped by f1ow, molding, or extrusion. In some embodiments, the 

second rnatrix can be flexible. In some embodiments, the second matrix can be chosen 

due to its rnechanical and physical properties (e.g., solubility of an anticholinergic agent 

in the material). In some embodiments, the second matrix is placed within the pocket of 

the first matrix as a liquid or gel (i.e., a low viscosity state) and the second matrix is 

polymerized, cured, or solidified. 

In some embodirnents, the device comprises more than two matrices, e.g., three or 

frHir matric~~s. In some embodiments, \vhen two or mon~ matrices are present, an 

anticholinergic agent is in each matrix, or optionally in only one matrix. 

[0060] Tn some embodiments, the anticholingeric agent can be homogeneously dispersed 

m the s~~cond matrix. As used herein, "homogeneous" refers to a matrix that has a 

substantially uniform distribution of the anticholinergic agent throughout the matrix. In 

some embodiments, the anticholinergic is present in a uniform concentration throughout 

the second matrix. 
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In some embodiments, the anticholinergic agent is heterogeneously dispersed in 

the second matrix. As used herein, "heterogeneous" refers to a matrix that does not have 

a substantially uniform distribution of the anticholinergic agent throughout the matrix. 

For example, there can be segments, regions, or areas of the matrix with varying amounts 

of the anticholinergic agent located throughout the matrix. 

Tn some embodiments, the second matrix comprises the same material as the first 

matrix. In some embodiments, the s~~cond matrix comprises a different material than that 

of the first matrix. For example, in some embodiments, the second matrix comprises a 

siloxane polymer and the first matrix comprises a halogenated siloxane polymer. In sorne 

embodiments, the siloxane polymer comprises a polymer of Formula II, 

R1 

I 
R-Si--0 

3 I 
Rz 

N (II) 

wherein R1, R2, and 1(1 are independently selected from the group consisting of alkoxy, 

alkyl, alkynyl, alkynyl, a!keny!, alkylacryloyloxy, acryloyloxy, alkenyla!kyl, aryl, and 

hydrogen; and N is 50 to 300. In some ernbodirnents, R1 and R2 are independently alkyl 

or hydrogen. As one of skill in the art can appn~ciate, in a single polymer chain, the R1 

and/or R2 substituents can vary. For example, in a single polymer chain, the Ri and R1 

substituents can include various different alkyl substituents, e.g., methyl, ethyl, propyl, 

butyl, and the like. 

The amount of tb~~ anticholinergic agent in th~~ intravaginal device can vary. For 

example, in some embodiments, the second matrix comprises 20% to 70°1;, by weight 

anticholingeric agent. In some embodiments, the second matrix comprises 30~S to 60% 

by weight anticholingeric agent. In some embodiments, the second matrix comprises 

40% to 50% by weight anticholingeric agent. In some embodiments, the second matrix 

comprises 50% by weight anticho!ingeric agent. 

The amount of oxybutynin or a pharmaceutically acceptable salt thereof in the 

intrnvagina l d~wice can vary. For example, in some embodiments, the second matrix 

comprises 20% to 70% by weight oxybutynin or a pharmaceutically acceptable salt 
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thereof In sorne embodiments, the second rnairix comprises 30% to 60% by weight 

oxybutynin or a pharmaceutically acceptable salt thereof In some ernbodiments, the 

second matrix comprises 40% to 50% by weight oxybutynin or a pharmaceutically 

acceptable salt thereof ln some embodiments, the second matrix comprises 50% by 

weight oxybutynin or a pharmaceutically acceptable salt thereof 

Tn some embodiments, the second matrix is 30% to 80~S by weight siloxane 

polymer, In some embodiments, the second matrix is 40%1 to 70% by weight siloxam~ 

polyn1er, In some embodiments, the second matrix is 50% to 60% by weight siloxane 

polymer, 

In some embodiments, the second matrix is S(l,;,~ to 50% by volume of the device. 

In some embodiments, the s~~cond matrix is 5% to 25%, 8% to 20%), 10% to 18%, or 12% 

to 15°1;, by volume of the device. 

Tn some embodiments, the second matrix is 5% to 50% by \veight of the device. 

In some embodiments, the second matrix is 5% to 25%, 8~1,, to 20%, 10% to 18%, or 12% 

to 15% by weight of the device. 

The devices of the present invention are of any size suitable for placernent in a 

vaginal tract of the subject fr)r which it is administered. In some embodiments, the device 

of the pn~sent inn~ntion bas a cross-sectional diamet~~r of 1 mm to l 0 mm. As used 

herein, a "cross .. sectional diameter" refers to the longest straight line segment that passes 

through the center of a cross-section of the intravaginal device. See, e.g., FIG. 3A. In 

sorne embodiments, the device has a cross-sectional diameter of 1 mm to 10 nun, 2 mm to 

9 mm, 3 mm to 7 mm, 4 mm to 6.5 mm, 5 mm to 6 mm, or 6 mm. 

[0069J In some embodiments, the devices of the invention have an outer diameter of 

[0070] 

40 mm to 80 mm. As used herein, an "outer diameter" refers to any straight line segment 

that passes through the center of the device, the center being vie\ved from a top vievv of 

the intravaginal device, and whos~~ endpoints are ~~ach on the outer perimet~~r of the 

device. See, e.g., ~FIG. 2 (204). ln some embodiments, the device has an outer diameter 

of 40 mm to 80 mm, 45 mm to 65 mm, or 50 mm to 60 mm. 

Tn some embodiments, the devic~~s of the invention have an inner diameter of 10 

mm to 60 mm. As used herein, an "inner diameter" refors to any straight line segment 

that passes through the center of the device, the center being viewed from a top view of 

the intravaginal device, and whose endpoints are on the inner perimeter of the device. 
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See, e.g., FJG. 2 (203). In some embodiments, the device has an inner diameter of 10 

mm to 60 mm, 1 0 mm to 50 mm, l 0 rnm to 40 nun, 20 mm to 40 mrn, l 0 mm to 30 mm, 

or 10 mm to 20 mm. 

ln some embodiments, the intravaginal devices of the present invention further 

comprise an excipient. 'Where two or more matrices are present in the device, an 

excipient is present in each matrix, or optionally in only one matrix, i.e., in either the first 

or the second matrix. As used herein, an '\~xcipient" refors to a substance that is used in 

the formulation of the intravaginal device of the present invention, and, by itself 

generally has little or no therapeutic value. One of skill in the art will recognize that a 

\vide variety of phannaceutically acceptable excipients is used including those listed in 

the Handbook of Pharmaceutical Exc~riients, Pharmaceutical Press 4th Ed. (2003) and 

Remington: The Science and Practice of Pharmacy, Lippincott Williarns & Wilkins, 

2 l st Ed. (2005), which are incorporated herein by reference in their entirety. As used 

herein, the tenn "pharmaceutically acceptable" refers to those compounds, rnaterials, 

and/or compositions which are, within th~~ scope of sound medical judgment, suitable for 

contact with the tissues of human beings and animals without excessive toxicity, 

initation, allergic response, or other possible complications commensurate with a 

n~asonable benefit/risk ratio. In some embodiments, the ~~xcipient can enhance 

permeabilization of the matrix and the release rate of the anticholinergic agent from the 

intravaginal vagina! ring. Examples of such excipients include, but are not limited to, a 

saturated polyglycolyzed glyceride, a block copoly1ner surfactant, an emulsifier, glyceryl 

monolaurate, microcrystalline cellulose, hydroxyethykellulose, ethylcellulose, 

hydroxypropyl methykellulose, pol:y11iethylmethacrylate, polyvinylpyrollidone, and 

mixtures thereof. The intravaginal device of the invention can also include excipients that 

enhance and/or promote absorption of the anticholinergic agent across the vaginal 

mucosa. Absorption promoters include but are not limited to nonionic surfac~~ active 

agents, bile salts, organic solvents, interesterified stone oil, and ethoxydiglycol. Other 

excipients, such as water, saline, additives, fillers, or other pharmaceutically acceptable 

and/or therapeutically effective compounds, can also be add~~d to the device of the present 

invention. 

In some embodiments, the methods of the present invention compnse 

administering to a fornale an intravaginal device for l hour to 6 months. Tn some 
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embodiments, the anticholinergic agent is released frorn the intravaginal device at a 

steady rate for l hour to 6 months after administration to a female, for up to 5 months 

after administration to a female, for up to 4 months after administration to a female, for 

up to 3 months after administration to a female, for up to 2 months after administration to 

a female, for up to 1 month or 30 days after administration to a female, for up to 25 days 

after administration to a female, for up to 2 l days after administration to a female, for up 

to 15 days after administration to a female, f()r up to 10 days after administration to a 

female, for up to 7 days after administration to a female, for up to 4 days after 

administration to a female, for up to 2 days after administration to a female, for up to 

l day or 24 hours after administration to a female, for up to 20 hours after administration 

to a female, for up to 18 hours after administration to a female, for up to 16 hours after 

administration to a ferna!e, for up to 12 hours after adrninistration to a female, for up to 

8 hours after administration to a female, for up to 4 hours after administration to a female, 

or for up to 2 hours after administration to a fernale. 

Tn some embodiments, the anticholinergic ag(~nt is released from th(~ intravaginal 

device at a rate of 0.1 mg/day to 20 mg/day. As used herein, the "rate of release" or 

"release rate" refers to an amount of anticholinergic agent that is released from the 

intravaginal device over a defined period of time. In otb(~r embodim(~nts, the 

anticholinergic agent is released from the intravaginal device at a rate of 0.1 mg/day to 

20 mg/day, 0.5 mg/day to 15 mg/day, l mg/day to 10 mg/day, 2 rng/day to 8 mg/day, 

4 mg/day to 6 mg/day, or 5 mg/day. In sorne embodiments, the anticholinergic agent is 

released from the intravaginal device at an averag(~ rate of 6 mg/day. In some 

embodiments, the anticholinergic agent is released from the intravaginal device at an 

average rate of 4 mg/day. In some embodiments, the anticholinergic agent is released 

from the intravaginal device at an average rate of 2 mg/day. 

[0074] In some embodiments, the first matrix of the intravaginal (fovices of the present 

invention determines or controls the rate of release of an anticholinergic agent contained 

therein. In sorne embodiments, the second rnatrix of the intravaginal devices determines 

or controls tb(~ rate of release of the anticholinergic agent In some embodiments, both 

the first and second matrices determine or control the rate of release of the anticholinergic 

agent. 
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In some embodiments, the rate of release of the anticholinergic agent is dependent 

on the amount of halogenated siloxane polyrner in the first matrix. In some ernbodirnents, 

the release rate of the anticholinergic agent from the device is controlled by controlling 

the degree of cross-linking present in the pol:y11ier material of the first matrix. While not 

being bound to any particular theory, a high degree of cross-linking would be expected to 

result in a lmver rate of release of the anticholinergic agent from the polymer matrix. The 

degree of crosslinking is controlled by the amount of crosslinker or catalyst used during 

production of the intravaginal device. See, e.g., U.S. Patent No" 6,394,094. 

In some embodiments, the release rate of the anticholinergic agent is controlled by 

the amount of siloxane polymer in the second matrix. In some embodiments, the release 

rate is controlled by both the amount of halogenat~~d siloxane polymer in the first matrix 

and the amount siloxane polymer in the second matrix, \vherein the siloxane polymer of 

the second matrix is a different polymer than the polymer of the first matrix. 

Tn some embodiments, the release rate of the anticholinergic agent from the 

intrnvagina l device can also be controlled or modulated through the inclusion of 

additional agents or excipients in the polymer rnatrix, such as, for exarnple, mineral oil, or 

fatty acid esters. Tn some embodiments, the release rate of the anticholinergic agent is 

controlled by the concentration of the anticholinergic agent in the second matrix. 

[0078] ln some embodiments, the release rate of the anticholinergic agent from the device 

[00791 

is controlled by the volume of the pocket, the shape of the pocket, the thickness of the 

pocket wall, the degree by which the pocket wall encornpasses the pocket, and/or the 

'Nidth of the slit in the first matrix. 

In some embodiments, the amount of anticholinergic agent released from the 

device of the invention is detem1ined by a qualified healthcare professional and is 

dependent on many factors, e.g., the anticholinergic agent, the condition to be treated, the 

age and/or weight of the subject to be treated, etc. 

[0080] The release rate is measured in vitro using, e.g., the USP Apparatus Paddle 2 

method. The device is placed into a 500 ml solution of 0.05 M SDS at 37 °C with a 

paddle speed of 50 rpm. The anticholinergic agent is assay~~d by methods knovvn in th~~ 

art, e.g., by HPLC. 

[00811 The release rate can also be measured in vivo. The methods of the present 

invention can achieve desired pharmacokinetic profiles for the anticholinergic agent. In 
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some embodiments, various pharmacokinetic profiles of the anticholinergic agent, such as 

Cmux, are achieved using the method of the present invention. As used herein, "Cmux" 

refers to the average maxinmm plasma concentration of the anticholinergic agent in a 

subject. In some embodiments, after administration of the intravaginal device to a 

female, a C11m of l ng/mL to 15 ng/mL, 2 ng/mL to 14 ng/mL, 3 ng/mL to 13 ng/mL, 

4 ng/mL to 12ng/mL, 5 ng/mL to 11 ng/mL, to 6 ng/mL to l 0 ng/mL, to 7 ng/mL to 

9 ng/rnL, or 8 ng/mL of the anticholinergic agent, e.g., oxybutynin, is achieved after 

administration of the device to a subject. In some embodiments, a Crnax of 2 ngimL, 

2.5 ng/mL, 3 ng/mL,3.5 ng/mL, 4 ng/rnL, 4.5 ng/mL, 5 ng/mL, 5.5 ng/mL, 6 ng/mL, 

6.5 ng/rnL, 7 ng/mL, 7.5 ng/mL, 8 ng/mL, 8.5 ng/mL, 9 ng/mL, 9.5 ng/mL, 10 ng/mL, 

l 0.5 ng/rn L, l l ng/mL, 11.5 ng/mL, or 12 ng/rn L of the anticholinergic agent, e.g., 

oxybutynin, is achieved after administration of the device to a subject. In some 

embodiments, the Cn"'x values are determined for a single individual, or are detennined by 

taking an average of several different individuals. 

[0082] Tn some mnbodiments, various pharrnacokinetic profiks of the anticholinergic 

[0083] 

agent, such as Tmnx, are achieved using the method of the present invention. As used 

herein, "T max" refers to the average time to achieve maximum blood plasma concentration 

of the anticholinergic agent in a subject In some embodiments, a Tmax is achieved 60 

hours to 100 hours, 70 hours to 90 hours, or 82 hours to 86 hours after administration of 

the device to a subject. In some embodiments, the T1rnx values are determined for a single 

individual, or are determined by taking an average of several different individuals. 

Tn some mnbodiments, various pharrnacokinetic profiks of the anticholinergic 

agent, such as area under the curve (AUC) values, are achieved using the method of the 

present invention. As used herein, ''AUC values" refer to the area under the plasma 

concentration of the anticholinergic agent versus time of administration curve in a female. 

In some embodiments, the AUC of the anticholinergic ag~~nt is 30 (h x ng/rnL) to 

800 (h x ng/mL), 50 (h x ng/mL) to 100 (h x ng/mL), 60 (h x ng/mL) to 90 (h x ng/mL), 

or 85 (h x ng/m L). In some ernbodirnents, the AUC of the anticholinergic agent is 

l 00 (h x ng/mL) to 300 (h x ng/mL), 150 (h x ng/mL) to 250 (h x ng/mL), or 

220 (h x ngimL). 



WO 2011/163356 PCT/US2011/041444 

[0084J 

[0085] 

[0086] 

[0087] 

- 20 -

The rnethods of the present invention can also achieve desired pharmacokinetic 

profiles for a metabolite of the anticholinergic agent. For exarnple, a known metabolite of 

oxybutynin is N-desethyloxybutynin. 

ln some embodiments, various pharmacokinetic profiles of a metabolite of the 

antlcholinergic agent, such as Cmix, are achieved using the rnethod of the present 

invention. As used herein, "Cimix" refers to the average maximum plasma concentration 

of the metabolite of the anticholinergic agent in a subject In some embodim~~nts, a Cmc;x 

of 1 ng/mL to 15 ng/mL, 2 ng/mL to 14 ng/mL, 3 ng/mL to 13 ng/mL, 4 ng/mL to 

12ng/rnL, 5 ng/mL to 11 ng/mL, to 6 ng/mL to 10 ng/mL, to 7 ng/mL to 9 ng/mL, or 

8 ng/mL of an anticholinergic metabolite, e.g., N-desethyloxybutynin, is achieved atler 

administration of the devic~~ to a subject In some embodiments, a Cmax of 2 ng/mL, 

2.5 ng/mL, 3 ng/mL, 3.5 ng/mL, 4 ng/mL, 4.5 ng/mL, 5 ng/rnL, 5.5 ng/rnL, 6 ng/mL, 

6.5 ng/mL, 7 ng/mL, 7.5 ng/mL, 8 ng/mL, 8.5 ng/mL, 9 ng/mL, 9.5 ng/mL, 10 ng/mL, 

10.5 ng/mL, l 1 ng/mL, 11.5 ng/mL, or 12 ng/mL of an anticholinergic agent metabolite, 

e.g., N-desethyloxybutynin, is achi~wed after administration of the d~wice to a subject. In 

some embodiments, the Cmnx values are deterrnined for a single individual, or are 

determined by taking an average of several different individuals. 

In some embodiments, various pharmacokinetic profiks of a metabolite of the 

anticholinergic agent, such as Tmax, are achieved using the method of the present 

invention. As used herein, "T max" refers to the average time to achieve maxim urn blood 

plasma concentration of a metabolite of the anticholinergic agent in a female. In some 

embodiments, a Trmx of 60 hours to 100 hours, 70 hours to 90 hours, or 82 hours to 86 

hours of a metabolite of the anticholinergic agent is achieved after administration of the 

device to a subject. In some embodiments, the Tn"'x values are detennined for a single 

individual, or are determined by taking an average of several different individuals. 

In some embodiments, various pharmacokinetic profiks of a metabolite of the 

anticholinergic agent, such as area under the curve (AUC) values, are achieved using the 

method of the present invention. As used herein, ''AUC values" refer to the area under 

th~~ plasma concentration of a metabolite of the anticholinergic agent versus time of 

administration curve in a subject In some embodiments, the AUC of a metabolite of the 

anticholinergic agent is 30 (h x ng/mL) to 800 (h x ng/mL), 50 (h x ng/mL) to 
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250 (h x ng/mL), 100 (h x ng/mL) to 200 (h x ng/mL), or 140 (h x ng/mL) to 

190 (h x ng/mL). 

In some embodiments, the ratio of the N-desethyloxybutynin/oxybutynin A UC 

values in a subject is 0.5 to 2.5, or 0.8 to 2. 

in sorne embodiments, the present invention is directed to methods of site specific 

dmg delivery to the vaginal and/or urogenital tract, and the treatment of any disease in 

vv'hich absorption of an anticholinergic agent in th~~ vaginal and/or urogenital tract is 

beneficial. In some embodiments, the intravaginal device of the present invention is 

administered alone or in conjunction with other medications or pharmaceutical 

compositions. 

[0090] The present invention is further illustrated by the f\Jllowing Examples. These 

Examples are provided to aid in the understanding of the invention and are not to be 

construed as a limitation thereof 

EXAI\1PLES 

Example 1 

PRODUCTION OF A FlRST MATRIX VAGINAL RlNG 

[0091] A vaginal ring comprising a first matrix was prepared as follovvs. The first matrix 

[0092] 

was prepared using trifluoropropylmethyl/dimethyl siloxane. 40 g part A and 40 g part B 

trifluoropropylmethyl/dimethyl siloxane elastomer formation (NuSil Technology, 

CF2-3521 grade, Toms River, NJ) were weighed into a 100 g capacity Hauschild mixing 

cup and subsequently mixed for 10 seconds in a Hauschild Model 501 T speed mixer. A 

metal spatula \Vas then used to scrape down the sides of the mixing cup and further blend 

the two starting components. A final 14-second sp~~ed mixer cycle was supplied to ~~nsure 

blend uniformity. 

T\vo halves of an insert mold capable of forrning a pocket and a pocket wall 

having a uniform thickness, were lightly coated in an ethanol/water solution of DARVAN 

WAQ (RT. Vamforbilt Co., Nonvalk, CT) and allowed to air dry. Betw~~en 12-15 grams 

of the 1: l part A: part B blend were placed into the pin containing half of the mold. The 

insert pins were positioned in the filled portion of the rnold and matched unfilled mold 

half was mated into place. 
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The filled mold assernbly was then cornpressed between the unheated platens of a 

Kuntz injection molding machine in order to discharge excess polymer blend from the 

mold. During this cornpression step, the insert pins were 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. 

The compressed, filled 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 

approxirnately the first 5 minutes of this curing step, the insert pins were held in place to 

avoid ejection from the mold. 

[0095] After 15 minutes at 150 °C, the mold was removed from th~~ Carver press and 

cooled on the Kuntz rnachine's chiller for a sufficient time to allow easy separation of the 

mold halves and facilitate handling. The cured ring was separated from the mold. The 

insert pins were then carefully removed frorn the molded part by gently pulling thern out 

vv·ithout tearing or otherwise defr)rming the pocket 

[0096J This process resulted in a vaginal ring formed by rnold cornpression having an 

annular first matrix comprising a pocket and a pocket wall, wherein the pocket wall has a 

uniform tbickm~ss, and wherein th~~ pocket wall encompasses the pocket. 

Exarnple 2 

PRODUCTION OF A TWO--MAI'RIX VAGINAL RING 

[0097] The pocket of the annular first matrix of a trifluoropropylmethyl/dirnethyl 

siloxane elastomer prepared according to Example l was filled vv·ith a silicone/oxybut:y11in 

second matrix. 

[0098] To frmn the second matrix, a mixture of 55% silicone and 45% oxybutynin was 

weighed in a Hauschild mixing cup and mixed in a Hauschild model AM 501 T speed 

mixer. A sufficient amount of the resulting silicone/oxybutynin paste was injected via 

syTinge into the pocket of the ring of Example L In order to achieve a vaginal ring which 

released 4 mg/day oxybutynin, a vaginal ring comprising a first rnatrix having an outer 

diamet~~r of 58.3 mm with a pockd that extended 80° around the exterior perirn~~ter of the 

ring was used. The pocket had a diameter of 5.3 mm and was filled via syTinge with the 
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silicone/oxybutynin mixture. In order to achieve a vaginal ring \vhich released 6 mg/day 

oxybutynin, a vaginal ring comprising a first matrix having an outer diameter of 58.3 nun 

\vi th a pocket that extended 120° around the exterior perimeter of the ring was used. The 

pocket had a diameter of 5.3 mm. The ring was cured for 24 hours at ambient conditions 

to al!O\v the silicone/oxybutynin polymer paste to solidi{y. The second matrix was held 

in the pocket of the first matrix by the pocket wall extending over the lateral surface area 

of the pocket The silicone/oxbutynin mixture cured into a white cylindrically shaped 

solid, following the shape of either the 80° or 120° pocket. 

This process resulted in an intra vaginal ring having an annular first matrix 

comprising a pocket and a pocket \Vall, wherein the pocket wall has a uniform thickness, 

and when~in the pocket vv·all encompasses the pocket and a second matrix comprising an 

oxybutynin/silicone mixture contained in the pocket. 

Example 3 

PHARMACOKINETICS AND DRUG METABOLISM IN ANTMALS 

[00100] A study \Vas conducted to determine the levels of oxybutynin and its active 

metabolite, N-desethyloxybutynin, present in plasma follovving oral and intravaginal 

administration of oxybutynin in dogs. Results from this study are presented in Table l. 

Table 1. Oxybutynin Vaginal Ring vs Oxybutynin Chloride oral Tablet Dose 
Comparison of Crnax and Tmrrx 

Dosage Form Dose Cmu (ng/mL) 
-------------------------------------------, --------------------------------------,---

Oxybutynin 
Chloride tablet 

Oxybutynin 
vaginal ring 

• 8 x 5 mg/day 
, ____________________________ _ 

• 2 x 5 rn!:_:::/day 

• 2.5 mg/day 
, ________________________ _ 

• 6,0 mg/day 

25.6 
----------------------------------------~ 

17.90 

13.95 
----------------------------------------~ 

18.75 

[00101] A 14 day study was conducted, where 8 young adult females were randomly 

assigned to 4 groups of 2 dogs each. Two dogs received an oral l 0 mg dose of 

oxybut:y11in chloride daily (2 x 5 mg/day tabkts) for 14 consecutive days. The remaining 

6 dogs received an intravaginal ring as described in Example 2, designed to continuously 

release oxybuty11in at a dose of 0, 2.5 or 6 mg/day for 14 consecutive days. 
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[001021 Oxybutynin \Vas detected in the plasma of dogs who were administered 

oxybutynin either orally or vaginally at all intervals tested. The average maximum (CmHx) 

plasma levels of oxybutynin were slightly higher and \Vere achieved sooner in dogs with 

the 6 mg/day vaginal rings (approximately 18.75 ng/mL at L5 hours (h) after dosing) than 

in dogs given oxybutynin orally (approximately 17.9 ng/mL at 3 h after dosing). The 

Cmnx values achieved fix the 2.5 mg/day vaginal rings were slightly lower (approximately 

13.95 ng/mL at L5 h after dosing). 

[00103 J Plasma levels of oxybutynin were sustained for up to 96 h after insertion of the 

vaginal ring (approxirnately 4.4 ng/rnL and 11.6 ng/mL for dogs with 2.5 and 6.0 mg/day 

vaginal rmg, respectively), but decreased rapidly when administered orally 

(to <!:.2.75 ng/mL at 8 h or more after dosing). This data suggests that the area under the 

curve ("AUC") values achieved with the 6 rng/day oxybutynin vaginal rings are slightly 

higher than those achieved after oral administration of l 0 rng/day of oxybutynin chloride. 

[00104] The amount of N-desethyloxybutynin detected in the plasma was consistently low 

(k~ss than l ng/mL) for dogs given either concentration of oxybutynin vaginal rings. In 

contrast, the amount of N-desethyloxybutynin detected in plasma of dogs given 

oxybutynin chloride orally was generally similar to the arnount of oxybutynin that \Vas 

measunxL 

[00105] These findings suggest that the 6 mg/day oxybutynin vaginal rings delivered 

similar, but more sustained arnounts of oxybutynin to the plasma than oral administration 

of 10 mg/day oxybutynin chloride, while plasma levels of N-desethyloxybutynin were 

consistently lower in the vaginal ring relative to th~~ oral administration. 
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Exarnple 4 

PHARMACOKTNETICS AND DRUG METABOLISM IN HUMANSTwo studies were 

conducted to measure plasma oxybutynin and N-desethyloxybuty11in concentrations over 

7 days afler insertion of oxybutynin vaginal rings releasing oxybutynin 2 mg/day, 4 

mg/day, and 6 mg/day (as described in Example 2) in 8 healthy wornen, aged 45 to 62 

years. Results of these studies are shovvn in Table 2 and Table 3, respectively. 

TaMe2. Pharmacokinetic Parameters for Oxybutynin: 2 mg/day Oxybutynin 
Vaginal Ring Treatment Group: Pharmacokinetic Evaluable Patients 

Parameters N Mean SD l\'Iedian Min-Max 

Observed 

Cmax (ng/mL) 4.10 1.13 3.87 2.67-6.42 

8 84.00 18.14 96.00 48.00-96.00 

Estimated 

Css (nglmL) 8 3.562 LOJ7 3.58 2.03··5.02 

8 46.64 1829 46.37 26.97-86.02 

AUC 00 (24 h) (h x ng/mL) 8 85.48 24.41 86.04 48. 7 l -120.49 

rate 5 0.06 0.02 0.06 0.04··0.08 
~----------------------------------------------------------------J _________________ l _________________________ j_ __ _ 

T 1rn,- time to maximum concentration; Css- concentration at steady state; tss- time io reach 

f;~t;a,IJ:}'Si<1!~·;:'"'l2~ss::3,l·~~l111.:J:t:i.-!l1~cl1l_"~·~!~!~<i_(iy:~!~~t:· 

TaMe3. Pharmacokinetic Parameters for Oxybuty11in: 4 rng/day Oxybutynin 
Vaginal Ring Treatment Group: Pharmacokinetic Evaluable Patients 

Parameters N Mean SD 1\.1edhm l\'Iin-Max 
Observed 

Cm ax 7 10.66 10.26 7.61 4.95-33.80 

Tmax (h) 7 75.43 25.66 72.00 24.00·-96.00 

Estimated 

Css (ng/mL) ,., 
9.29 7.26 7.24 4.54-25.36 ! 

tss (h) 
,., 

89.35 64.84 71.29 15.70-218.28 ! 

AlJC" (24 h) (h x ng/mL) 7 222.89 174.25 173. 74 l 08.99-608.52 
rate 5 0.05 0.06 0.03 0.01--0. i 5 

nmx- time to maximum concentration; C 2s- concentration at steady state: iss- time to 
area under the cure at state. 
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[001061 Blood samples were drawn at designated time points over a period of 96 hand on 

Day 7. Pharmacokinetics data used in the analysis include values obtained through the 

96 h time point. As indicated in Tables 2 and 3, the mean Crnax for oxybutynin \Vas 

4,1 ng/mL (median 3.9 ng/mL) in the 2 mg/day oxybutynin vaginal ring treatment group 

and 10.7 ng/mL (median 7.6 ng/mL) in the 4 mg/day oxybutynin vaginal ring treatrnent 

group. All patients in both treatment groups experienced an initial peak in their plasma 

oxybut111in concentrations betw~~en 1.5 h and 6 b. 

[001071 For N-desethyloxybut111in, pharmacokinetic analysis identical to that completed 

for oxybutynin was undertaken. Results for the 2 mg/day oxybutynin vaginal ring and 

4 mg/day oxybutynin vaginal ring treatment groups are presented in Tables 4 and 5, 

n~spectivdy. 

Table 4. Pharmacokinetic Parameters for N-·desethyloxybutynin: 2 mg/day 
Oxybutynin Vaginal Ring Treatment Group: Pharmacokinetic Evaluable 
Patients 

I~arameters N Mean SD Median Min-Max 
Observed 

8 6.60 2.47 6.78 2.10-10.05 

T Jn?..X (h) 8 75.00 15.38 72.00 48.00-96.00 

Estimated 
Css (ng/mL) x 6.26 '1 '"I-~ 6.88 1.68-8.4 7 ,, ..:...~),.) 

8 66.60 49.21 50.49 18.i l-·173.32 
AlJCss (24 h) (h x ng/rnL) 8 150.21 55.88 165.05 40.35-203.l 6 
rate 7 0.05 0.040 0.04 0.01-0.13 

T:mx- time to maximum concentration; Css- concentration at steady state; tss- time to 
reach area under the cure at state. 

TaMe 5. Pharmacokinetic Parameters for N-desethyloxybutynin: 4 mgiday 
Oxybutynin Vaginal Ring Treatment Group: Pharmacokinetic Evaluable 
Patients 

Parameters N Mean SD Median Min-Max 
Observed 

Cc"''· (mdmL) 7 7.82 3.43 6.73 4.67-14.49 

T max (b) 7 82.29 18.88 96.00 48.00-96.00 

Estimated 
Css (ng/rnL) ·7 7.48 3.48 6.45 3.72-14.33 I 

ts s (h) '7 63.39 32.44 57.7 l 31.08-128.79 I 

i\UCs (24 h) (h x ng/mL) 7 i79A9 83.46 154.90 89.26-343.84 
rate 7 0.04 0.02 0.04 0.02-0.07 
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Tma,- time to maximum concentration; Css- concentration at steady state; t55 - time to 
reach area under the cure at state. 

[00108] Table 6 and Table 7, respectively, summarize the results of the analysis of tb~~ 

mean Cmax for oxybutynin was 8.9 ng/mL (median 8.9 ng/mL) in the 6 mg/day 

oxybutynin vaginal ring treatment group. 

Table 6. Pharmacokinetic Parameters for Oxybutynin Vaginal Ring 6 mg/day: 
Pharmacokinetic Evaluable Patients 

Parameters N Mean SD Median Min-Max 
Observed 

C "'"" (ng-/mL) 8 8.90 1.84 8.94 6.31-11.80 

Tnrnx (h) 8 66.00 24.84 72.00 24.00-96.00 

Eslimated 
(~SS (ng/rnL) 8 7.59 l.56 7.64 5.28-9.49 
tss (h) 8 23.66 9.78 22.55 13.14·-41.63 

t (\12 Css) (h) 8 2.63 4.12 1.21 0.61-12.76 
i'.lJCss (24 h) (h x ng/mL) 8 182.06 37.45 183.35 126.65-227.76 
rate 8 0.11 0.04 0.11 0.055-0.18 

Table 7. Pharmacokinetic Parameters for N-desethyloxybutynin Oxybutynin 
Vaginal Ring 6 mg/day: Pharmacokinetic Evaluable Patients 

Parameters N I\'leau SD :Median JVlin-Max 
Observed 

c trl8 x (ng/mL) 8 16.23 4.7802 16.70 7.79-22.48 

Trnax (h) 8 82.50 2 l.6927 96.00 36.00-96.00 

:Estimated 

Css (ngjmL) 8 15.21 5.03 15.21 6.70-21.90 

iss (h) 8 56.24 31.30 44.36 25.38-115.54 

t ( ;-s Css; (h) 8 13.51 8.45 9,27 5.59-25.89 

AUCss(24 h) (h x ng/rnL) 8 365.04 120.63 365.10 160. 78-525.63 
rate 8 0.05 0.02 0.05 0.02-0.09 

[00109] In these studies, seven patients experienced an initial peak in their plasma 

oxybutynin concentrations betvv'een 1 and 5 h. Higher conc~~ntrations of oxybut:y11in were 

reached relative to concentrations of N--desethyloxybut:y11in for up to approximately 

4 hours after vaginal ring insertion. After 6 h, concentrations of N-desethy!oxybutynin 

were higher than oxybutynin concentrations in most cases, and concentrations of 
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N-desethyloxybutynin continued to gradually nse until 72 h, \vhile oxybutynin 

concentrations stabilized after 48 h. 

[0011 O] The combined phannacokinetics data suggest that 6 mgiday oxybutynin vaginal 

rings show· a modest increase in plasma concentration of oxybutynin (measured by Cmax 

and Css) over 4 mgiday oxybutynin vaginal rings. The 6 mg/day oxybutynin vaginal rings 

is further associated \vith an mcrease m the plasma concentration of 

N-desethyloxybutynin over that of the 4 mgiday oxybutynin vaginal rings. 

[00111] 

Exarnple 5 

PLASMA OXYBUTYNIN CONCENTRATIONS FROM VAGINAL 

ADMINISTRA TlON 

A preliminary clinical trial compared median plasma oxybutynin conc~~ntrations 

from 2 mg/day, 4 mgiday, and 6 mg/day oxybutynin vaginal ring treatrnent groups over a 

4 week period. Results are surnmarized inTab!e 8. 

Table 8. Comparative Pharrnacokinetics for 2 mg/day, 4 mg/day, and 6 day/mg 
Oxybutynin Vaginal Ring Treatment Groups 

Treatment Period 1 

Week l 
Week 3 
Week 4 

Treatment Period 2 

Week4 

2 mg/day 

oxylmtynin 
vaginal ring 

2.53 ng/rnL 

2.96 ng/rnL 

2.50 ng/rnL 

2.51 ng/rnL 

4 mg/day 

oxybutyuin 
vaginal ring 

4.67 ng/mL 

4.28 nl:_:::/mL 
4.29 ng/rnL 

4.26 ng/mL 

Exarnple 6 

6 mg/day 

oxybutyniu 
vaginal ring 

6.33 ng/mL 
7.02 ng/rnL 

6.93 ng/mL 

7.00 ng/mL 

COMPARTSON OF STEADY STATE OXYBUTYNIN AND METABOLTTE 

PLASMA LEVELS OF VAGINAL ADMINISTRATION VERSUS ORAL A ND 

TRANSlJERMAL ADMINISTRATION 
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[00112 J A comparison of the steady state oxybutynin and metabolite plasma levels to those 

reported for the rnarketed overactive bladder (OAB) products OXYTROL'ID 3. 9 rng/day 

(transdermal patch, \Vatson Pharmaceutical, Inc., Morristown, New Jersey) and 

DITROPAL'I XL@ 15 mg/day (extended release oral tablet, Ortho-·McNeil-Janssen 

Pharmaceutical, Inc., Titusville, New Jersey) was conducted in order to estimate efficacy 

and safety parameters. Results are presented in Table 9. 

Table 9. Comparative Pharmacokinetics for Oxybutynin Vaginal Ring, Extended 
Release Oxybuty11in Chloride Oral Tablets and Transdermal Oxybutynin 

' ' 

• • Oxybutynin 
• .Mean Cs 
• • n /mL ~Lg L 
• Va!!imll ring 2mg/day • 3.6 
\'a~111a11:111~:+111·il<la;r 9.3 

•Vaginal ring 6 rni:.:::/day • 7.6 
DITROPAN XL"'' 
oxybuiynin 
chloride oral tablets 

@ . 0XYTROL ox ybutynm 
3.9 mg/day 

3.0 ... 3.5 

3. l --· 5.4 

N-Descthyloxybutynin 
Mean Css (ng/mL) 

Ratio N-DesethyloJ>.)'butynin/ 
Oxybutynin 
(area under the curve) 

-----------------------,---

6.3 
----------------------+---

7.5 
15.2 

13.2 ... 14.2 

3.8 --- 6.3 

1.8 
0.8 
2.0 

4.1 

l.2 

[00113 J Pharmacokinetic data from the oxybutynin vaginal nngs was compared to 

pharmacokinetic data published for DlTROPAN XL@ extended release oral tablets and the 

trnnsdermal OXYTROL!iil system. The oxybutynin vaginal ring produced plasma level of 

oxybutynin comparable to or slightly higher than those reported for DITROPAN XL@ and 

Ox YTROL@ (depending on the specific oxybutynin release rate for the vaginal ring being 

evaluated). Plasma levels of N-desethyloxybutynin in vaginal ring-treated patients were 

generally lovver than those n~ported for DITROPAN XL extended release tablets but 

higher than those reported for 0XYTROL0< For the 4 mg/day oxybutynin vaginal ring, the 

steady state oxybutynin level was similar to that reported for OXYTROL:B and 

D[TROPAN XL©. Th(~ metabolite N-(fosetbyloxybutynin level of the 4 mg/day oxybuty11in 

vaginal rmg vvas similar to OXYTROL '© but substantially lower than the 

N-desethyloxybutynin level reported for DITROPAN XL~'. For the 6 mg/day oxybuty11in 

vaginal ring, the steady state oxybutynin level was higher than that produced by either the 

Oxytrol© 3.9 mg/day patch or DITROPAN XL!iil 15 mg/day tablet The metabolit(~ 

N·-desethyloxybutynin level was higher for the 6 mg/day oxybutynin vaginal ring than 
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OXYTROL@ but was still lower than the N-desethyloxybutynin level produced by 

DiTROPAN XL®. These findings are reflected in the area under the curve ratios of 

N-desethyloxybutynin:oxybutynin, where oxybutynin vaginal ring ratios were similar to 

the ratios reported for the transdermal system but substantially lovver than ratios for the 

extended release tablets. 

[00114] 

Example 7 

STUDY OF THE SAFETY AND EFFICACY OF 4 MG/DAY 
and 6 MG/DAY OXYBUTYNIN VAGINAL RING 

A randomized, placebo-controlled clinical trial was conducted to study the safety 

and efficacy of an oxybutynin vaginal ring releasing either 4 rng/day, 6 mg/day (as 

described in Example 2) or placebo for the treatment of overactive bladder in women who 

had symptoms of predominant or pure urge incontinence, urinary urgency, or increased 

urinary frequency. 

[00115] 445 subjects entered the Treatment Period. The study included four periods: a 

Screening Period of up to two weeks, a single-blind thre~~-\veek Placebo Run-In Period, a 

12-week double-blind Treatment Period, and a t\vo week follO\v-up Period. There was 

one screening visit followed by 8 other clinic visits: hvo visits during the Placebo Run-In 

(Visit 1 (PlacdJo Run-In w~~ek l ), Visit 2 (Placebo Run-In Week 3)) and fin~ visits 

during the Treatment Period (Visit 3 (Baseline), Visit 4 (Treatment Week 1 ), Visit 5 

(Treatment Week 4), Visit 6 (Treatment Week 8) and Visit 7 (Treatment Week 12)). 

There was a follow-up visit two weeks after the last Treatment Period visit (Visit 8 

(Follow-up)). Randomization occun-ed at Visit l (start of singk~-blind Placebo Run-In) to 

ensure that subjects received visually matching Placebo and Treatment period vaginal 

rmgs. The subjects were separated into three treatrnent groups, either the 4 mg/day 

oxybutynin vaginal ring group, the 6 mg/day oxybutynin vaginal ring group, or a placebo 

vaginal ring group. 

[00116J During the study, four vaginal rings were inserted. Each used vaginal ring was 

replaced by a nevv vaginal ring at a scheduled time. Ring l vvas inserted at the start of 

PlacdJo Run-In period. Insertion vv·as maintaim~d throughout the three vv·eek Placebo 

Run--ln period. Ring 2 was inserted at Visit 3 (Baseline). The vaginal ring was replaced 
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one month thereafter: Ring 3 was inserted at Visit 5 (Treatment Week 4) and Ring 4 was 

inserted at Visit 6 (Treatrnent Week 8). This final vaginal ring was removed at Visit 7 

(Treatment Week l 2iPremature Discontinuation). 

[00117] 384 subjects (132 on the 4 mg/day oxybutynin vaginal ring, 119 on the 6 mg/day 

oxybutynin vaginal ring, and 133 on placebo vaginal ring) were included in the intention­

to-treat (ITT) cohort, having provided baseline data and at least one valid post-baseline 

assessment of the number of incontinence episodes. The modified intent-to- treat cohort 

(MITT) consisted of ITT patients who met all three criteria for the definition of 

overactive bladder at baseline (Visit 3 ), i.e., predominant or pure urge incontinence 

consisting of~ l 0 pure or predominant discrete urge incontinence episodes per week, and 

average urinary freqm~ncy of ?8 voids per 24 hours and average total void of ~S 3.9 L per 

24 hours. The MITT cohort included 323 subjects. The PPC cohort further excluded 

patients \vith significant protocol deviations. Among the 384 TTT patients, 61 patients 

were excluded from the MTTT cohort because they failed to meet at least one of the 

criteria at baseline. 

[001181 Dose selection for this study was established by pharmacokinetic studies 

conducted \vith the oxybutynin vaginal rmg at doses of 2 mg/day, 4 mg/day, and 6 

mg/day. See Examples 4 and 5. 

[00119] The primary measure of efficacy was the change from Visit 3 (Baseline) to Visit 7 

(Treatrnent Week 12 Premature Discontinuation) in the total weekly number of 

incontinence episodes (stress plus urge), calculated by converting the total number of 

incontinence episodes (stress plus urge) occurring during th~~ 3 consecutive OAB diary 

days prior to Visits 3 and 7 to a weekly-based number of episodes. Secondary efficacy 

measurements included the change frorn Visit 3 (Baseline) to Visit 7 (Treatment Week 12 

/Premature Discontinuation) for the following: average daily urinary frequency, the 

proportion of subjects with no incontinenc~~ episodes reconfod in the final 3-day diary, the 

average void volume, and average severity of urgency. 

[00120] The baseline characteristics number and percentage of subjects assigned to each of 

tb~~ analysis cohorts by treatment group are shown in Table 10. 
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Table 10. Subject Baseline Characteristics 

: ! Placebo Oxy 4 mg 
1 

Oxy 6 mg , Total 
1--------------------------------------------------------------------------~------------------------------ ------------------------------1-----------------------------------~-----------------------------------
!Intent-to-Treat (TTT) ! 133 132 ! 1J9 ! 384 

~~~~ 
Baseline T nconti nence J 0 7 , 8 25 

~------------------------------~-------------------------------------------t------------------------------ -----------------------------~-----------------------------------~-----------------------------------
! Baseline Urinary Frequency i 5 8 i 8 i 21 
~-------------------------------------------------------------------------t----------------------------- ______________________________ 1 ___________________________________ 1 __________________________________ _ 
I Baseline Void Volume 7 2 8 J 7 

!Per-Protocol Completers (PPC) 
i 

! Exclusion from PPC* 
I 

71 

41 

81 

34 

64 216 

32 107 

~~I~~ 
i Use of Prohibited i 34 28 ! 24 i 86 

l ......... ~~-~~-j--~-~:.~.~-t-~~-~--~·······························J .......................................................... 1... .............................. ..1. ................................. . 
I Protocol Deviations I 2 7 i 5 I 14 
!*~,\--5~;b:;;;;;1-;-~y-b;;-;;-;z;;1;:1<l;;-;:faiic--i;;--;;-;;;.;;--th~ii--;;;;;--<lc-Vi~1i;;-;;:-----------------'-----------------------------------~-----------------------------------

l'' * Based5n1 verified list cifprohibited inedications. 

[00121] Among tbe 384 ITT subj~~cts, 61 subjects (15.9%1) w~~re excluded from the MITT 

cohort because they failed to meet at least one of the following criteria at baseline: 

> 10 incontinence episodes per week, an average urinary frequency< 8 voids per day, and 

an average total void volume < 3.0 liters per day. A total of 25 of the 61 excluded 

subjects (41 %) had < l 0 incontinence episodes at baseline, 21 subjects (34.4%) had 

urinary frequency of< 8 voids per day, and 17 subjects (27.9%) had void volume> 3.0 

liters per day. 

[00122] The Per-Protocol Completers (PPC) cohort consisted of 56.3% of the number of 

subjects included in the ITT cohort (216 PPC compared to 384 ITT subjects) and 66.9% 

of the number of MITT subjects (216 of323 MITT subjects). Subjects excluded frorn the 

PPC Cohort (86 subjects) included those vvho violated study procedures. 

[00123] Table 11 summarizes the results of tbe analysis of th~~ mean reduction m the 

number of incontinence episodes from baseline to th~~ end of treatment for th~~ TTT cohort 
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Treatments 

I 
OXY4mg 

PCT/US2011/041444 

,~,., 

- -"~' -

Primary Outcome Analysis - ffT Cohort Total Weekly Number of 
Incontinence 
Episodes: Change frorn Baseline (Visit 3) to End-of-Treatment (Visit 7) 

Mean Stmulanl 
N ~ Baseline Change* Deviation Difference*"' P-Value*'~* 

132 2634 -15.38 16.12 -2.22 0.0613 

[00124] Results show both the 4 mg/day oxybutynin vaginal ring and 6 mg/day 

oxybutynin vaginal ring groups had greater mean reductions in the total we~~kly number 

of incontinence episodes than the placebo vaginal ring group; for the 4 mg/day 

oxybutynin vaginal ring group, this result approached significance (p0000.0613). The 

treatment effect observed for the 6 mg/day oxybutynin vaginal ring was approximately 

tb~~ same as the 4 mg/day oxybutynin vaginal ring. 

[001251 Any subject with qualifying values at baseline for all three principal inclusion 

criteria (> l 0 incontinence episodes per \veek, an average urinary frequency ?: 8 voids per 

day, and an average total void volume :S 3.0 liters per day) could have been considered as 

pn~senting with an etiology of pure urgency. Therefore, in an additional evaluation of the 

number of incontinence episodes, defined prior to breaking the blind and befiJre finalizing 

the study database, an MITT (Modified Intent-to-Treat) cohort, that included this specific 

group of subj~~cts, was defined. Although not considered tb~~ principal cohort for tb~~ 

evaluation of efficacy, the MITT cohort could be viewed as the most representative 

sarnple of subjects with OAB since it encornpassed that group vdth the most well-defined 

set of attributes associated with a clinical presentation of OAB for clinical trials of rn~\V 

trea tm~~nts. 

[00126] Table 12 highlights the efficacy analysis of the reduction in the number of 

incontinence episodes from baseline to the end of treatrnent for the IVHTT cohort. 
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Primary Outcome Analysis - Modified MITT Group Cohort: 
Total Weekly Number of Incontinence Episodes: Change from Baseline 
(Visit 3) to End-of.Treatment (Visit 7) 

N ~ Baseline 

115 28.34 

96 26.52 

Mean 
Change'~ 

-16.76 

·-16.70 

Standard 
Deviation 

l6A5 

Difference"'* P-Value**'~ 

-2.99 0.0364 

14.30 J -2.93 0.0176 

f--;-~~~:~e-~-;Jil~~-~il-~otaI~:;:i:1y-~ u111~2-~~-~c;111lile11c~-:;~0aes_J(\'1s1t-3--10·-~1s-1t--7-(or-~I',<l~0±~----------J 
! Treatment)). ! 
! ** Difforence =Difference between active treatment group and placebo. ! 
! *** P-Value: Significance between active treatment groups and placebo was tested on rnw data analysis. ! 

[00127J Results suggest statistically significant treatment effects favoring the 4 mg/day 

and 6 rng/day oxybutynin vaginal rings over placebo in this highly symptomatic group of 

subjects, with the 6 mg/day oxybutynin vaginal ring exhibiting an effoct that is the same 

as that observed for the 4 mg/day oxybuty11in vaginal ring group. Thus, the lower dose of 

4 mg/day was sufficient to reduce the number of total weekly incontinence episodes. The 

MITT cohort results may represent the most clinically meaningful outcome associated 

vv·ith the oxybuty11in vaginal ring because subj~~cts in this cohort met the protocol­

specified definition of clinical signs and symptoms of primarily urge incontinence, i.e., at 

baseline (Visit 3), all l\!UTT subjects met the required criteria for the weekly number of 

incontinence episodes, urinary frequency, and void volume. 

[00128] Th~~ PPC cohort summary statistics support tb~~ observed treatment effects for 

both active oxybutynin rings doses, with the observation that the 6 mg/day ring vaginal 

ring appears to provide no incremental benefit above that seen for the 4 mg/day vagina! 

rmg. 

[00129 J Table 13 and 14 present descriptive statistics for the ITT cohort by menopausal 

status. The randomization was stratified by menopausal status, but subset analysis of 

each group was not planned. Therefore, although p-values were calculated, they were not 

based on any pre-specified hypothesis. The number of pre-menopausal patients in the 

study was substantially fewer than the number of menopausal patients. 

[00130] For pre-menopausal patients, the patients in the 6 mg/day oxybutynin vaginal ring 

group and placebo group responded similarly, while patients in the 4 mg/day oxybutynin 
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vaginal ring group did not see as great a decrease rn total number of incontinence 

episodes. 

Table 13: Primary Outcome Analysis (Pre--menopausal Patients) --- lTT Cohort: 
Total Weekly Number ofincontinence Episodes: Change from Baseline 
(Visit 3) to End of Treatment (Visit 7) 

! Treatments ! N Baseline ! Mean ! Standard ! Difference** 
! I I Changt'.* i Deviation I i ------------------------------------------------------------------------------+-- --------+---------------- --------'----------------------------+ 

: 4 'd b . . : 3- 30 -3 : 14 ,..,~ i 19 4q : 2 "8 ! · mg; ay oxy ,utynm rmg i :; • .) ! - .1. : . -· i .~,, 

L -6--~;~g;;:1;:y-~;;,:)t;-~i:y;i~~-~i~~g-----------------1--25---- --28:-or)----------·--=TTs-s---------+--Ts-~oo-------------1--=ri:-4-4----------------------

[00131] 

Placebo i -17.11 15.88 

*Change= Change in total weekly number ofincontinence Episodes (Visits 3 to Visit 7). 

** Difference= Difference between active treatmem group and placebo. 

Menopausal patients demonstrated a larger reduction in total number of 

incontinence episodes -..vhen randomized to 4 mg/day and 6 mg/day oxybutynin vaginal 

rings as opposed to placebo. 

Table 14: Primary Outcome Analysis (Menopausal Patients) - ITT Cohort: 
Total Weekly Number of Incontinence Episodes: Change frorn Baseline 

_________________________________ _(y_i_§_i_~_}l__tQ __ ~~Ii_9 __ gJT_i~-~~-~!l!S_!_~!_(Yt§_i_~_}L ____________________________________________________________________________________ _ 
Treatments N Baseline Mean Standard Difference** 

Change* Deviation 
4 mg/day oxybutynin ring 97 24.82 --15.61 14.82 --3.60 

6 mg/day oxybutynin ring 94 24.35 -14.55 15.78 -2.54 

Placebo 103 26.03 -12.01 14.14 

'''':
l------;;ch~ige-:-:-:-c1;;~iic-Tii-i0i~i-~vcck1),--;i;;;bei-0r1;i;;;;;iii~z;;icc--P;])T~;;<l;;-~--Nisits-:-i--1;;--~7i~Tay_---------------------------------

** Difference= Difforcnce between active treatment group and placebo. 

[00132] For MITT and PPC cohorts, pre-menopausal patients did not show any additional 

reduction in total nurnber of incontinence episodes for the 4 mg/ml and 6 mg/day groups 

compared to placebo. Menopausal pati~~nts in th~~ MITT and PPC cohorts continued to 

show differences in the reduction of total number of incontinence episodes for the 4 

mg/day and 6 mg/day groups compared to placebo. See Tables l 5 and 16. 
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TaMe 15: Primary Outcome Analysis (Pre-menopausal Patients) - MITT Cohort: 
Total Number of Incontinence Episodes: Change from Baseline (Visit 3) 
to End of Treatment (Visit 7) 

r--i~~-~~i~~~~-~-t~------------------------------------------------T-N _____ --il~-~~:ff~-~:-rrvi~~-~---------rst~-~-~!~-~~-d---rr)frr~:~:~:~-~:~*-;~---
1 I I Change* i Deviation I 

Table 16: Primary Outcome Analysis (Menopausal Patients) - MTTT Cohort: 

l'reatments 

Total Nurnber ofincontlnence Episodes: Change from Baseline (Visit 3) to 
End of Treatment (Visit 7) 

N Baseline I l\i~~~~ Tst~~d~~ctTDifference** 
i Change* I Deviation ! 

c--4 _____ n ___ l_ §,--,-/-.-d---a--y-----o---x---y--'b----u---t-)--,-r-1--i-n ___ --r--i-n ___ g _____ ---------------+--8 ___ 7 _____ _,_ __ 2 ___ 6 _____ 6----1------------1~16:90 r14~19 r~4 _ 2 7 

[00133] 

6 mg/day oxybutynin ring 1-16.36 12.64 -3,73 

Placebo 87 27.76 I -12.63 13.71 
_______________________________________________________________________________ _t ____________________________________ _i ___________________________ L ___________________________ _t ___________________________________ _ 

*Change= Change in total number of [ncontinence Episodes (Visits 3 to Vis[t 7). 

** Difference= Difforcnce between active treatment group and placebo. 

Table 17 summarizes the findings associated with analysis for the total weekly 

number of incontinence episodes in the ITT cohort at each individual study visit For the 

4 mg/day oxybuty11in vaginal ring, an observabk treatment dfoct at day 28 (Visit 5) is 

slightly increasing at day 56 (Visit 6). This effect decreases somewhat at day 84 (Visit 7). 

A similar result was observed fro MITT cohort For 6 mg/day oxybutynin vaginal ring, 

the initial treatrnent effect at day 28 was sorrie\vhat smaller at day 56, but then increased 

substantially at the end of treatm~~nt, for both ITT and J\HTT cohorts, 
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Table 17: Secondary Outcome Analysis - ITT Cohort: 

[001341 

Total Weekly Nurnber ofincontinence Episodes (stress plus urge): 
Chan~e from Baseline (Visit 3 to Subsequence Visit 

Change Treatments ! N Mean ! Standard Difference"" P-
from I Change'' I Deviation 
Baseline to 
Day 28/ 
Visit 5 

Day 56/ 
Visit 6 

· · value*** 

~:j:_:___::_ 
6 mg/day ! 101 -13.01 ! 13.406 -3.11 0.0824 
oxybut:y11in I I 
riM ! ! 

---------~-------------------------+-----------------------------------------+--------------------------------------------------------------------------------------------

Placebo ! 115 -9.90 ! 13.406 

4 mg/day 
oxybutynin 
rmf! 
6 mg/day 
oxybutynin 
nng 
Placebo 

I I 
14.816 

107 -·13.26 15.208 

118 -12.16 13.540 

-·2.67 

0.1252 

*Change= Change m total weekly number ofincontinence Episodes (Visits 3 to subsequent visits}. 
** Difference= Difforence between active treatment group and placebo. 
*** P-value =Significance between active treatment group and placebo Vias tested on raw data analysts. 

Table 18 and Table 19 summarize the findings of the total number of urge 

incontinence episodes for the ITT and MTTT cohorts, respectively. 

Table 18. 

Treatments 

OXY4mg 

OXY6mg 

Placebo 
Treated 

Secondary Outcome Analysis - ITT Cohort 
Total Number of Urge Incontinence Episodes: Change from Baseline (Visit 
3) to End-of.-Treatrnent (Visit 7) 

Mean Standard 
N Baseline Change* Deviation Difference** P-Value*** 

132 24.18 -15.13 15.393 -2.80 0.0558 

li9 23.06 -14,90 14.950 -2.57 O.l 803 

133 23.88 -12.43 14.31 l 

*Change= Change in Total Number of Urge Incontinence Episodes (Visit 3 to Visit 7 (or End- ! 

of-Treatrnentlt • - /,> : 

**Difference= Difference between active treatment group and placebo. ! 

*** P-Value: Significance bet\veen active treatment groups and placebo was tested on raw data ! 

--~'.!-~!.r~~-~-: ___________________________________________________________________________________________________________________________________________________________________________________________ . 



WO 2011/163356 

Table 19. 

Treatments 

Oxy4mg 

Oxy6 mg 

PCT/US2011/041444 

- 38 -

Secondary Outcome Analysis - l\!UTT Cohort: 
Total Number of Urge Incontinence Episodes: Change frorn Baseline (Visit 
3) to End-of-Treatment (Visit 7) 

Mean Standard 
N Baseline Change* Deviation Difference"'* P-Value*"'* 

115 25.99 -1637 15.753 -3.29 0.0544 

96 2428 --16.38 13.380 -·3.30 0.0223 
r i:;racebo -------------- 11'.i 2s:(;3 1 ~13.08 i:~:439 r -------------------------------- 1 

r--*--i:f1i1n .. ge--;;,--c1la11ge .. 111 .. Tot~!fN1;111b .. er--~rTYrge .. '"i11cont111er1ce .. Epl'"s .. o<l;s-(v181T3 .... to .. v1s_1t __ ;fior .. E11<l~o'"f~-----j 
! Treatment)). **Difference= Difference between active treatment group and placebo. ! 

I *** P-Value: Significance bet\veen active treatment groups and placebo was tested on raw data ! 

l .... ':'.!1 .. ~J.r~~:~ .. : ............................................................................................................................................................................................................................................................................................................................................................................................ i 

[00135] Both treatment groups d~~monstrat~xl a reduction in the we~~kly numb~~r of urge-

only incontinence episodes to a greater extent than the placebo group. Compared to 

placebo, the 4 mg/day oxybutynin vaginal ring (p 00 0.0558 for the ITT and p 00 0.0544 for 

the MITT cohort) experienced fewer urge-only incontinence episodes while the 6 mg/day 

oxybut111in vaginal ring in the MITT coho1i (p=0.0223) experienced fewer urge-only 

incontinence episodes. As indicated for the total incontinence episode endpoint, the 6 

mg/day oxybutynin vaginal ring provided no additive treatment effect compared to the 4 

mg/day oxybutynin vaginal ring, but both oxybutynin vaginal rings demonstrated a 

greater magnitude of reduction of urge--only episodes compared to placebo for the MITT 

cohort (a differential reduction of 3,3 episodes greater than what was observed for 

placebo). 

[00136] The analysis of urge incontinence episodes was investigated by menopausal status 

and is presented in Tables 20 and 21 for the MITT cohort. Results w~~re consistent with 

what was observed \vhen considering the primary efficacy endpoint, the total weekly 

nurnber of incontinence episodes. The magnitude of the difforence in the mean reduction 

of urge-only incontinence episodes was greater for both oxybutynin vaginal rings groups 

in the MITT cohort compared to the ITT cohort 



WO 2011/163356 PCT/US2011/041444 

- 39 -

Table 20. Secondary Outcome Analysis (Pre-Menopausal Patients) ---

Oxy6 mg 

Placebo 

MTTT Cohort:Total Number of Urge Incontinence Episodes: Change from 
Baseline (Visit 3) to End-of-Treatment (Visit 7) 

21 27.33 -17.44 18.893 -1.67 

25 27.16 -15.77 16.924 

--*-d1ailge-~--i:jia11iie--{1~T0i~ITN'~tn16~--~it1rge-I11con1-{11eil-ce-tr;1s-~)<les-(V{8Ej--1-~) \'1s11--i1:0-r-til<l~-~)1::-----·.:i 
Treatment)). **Difference= Difference between active ireatrnent group and placebo. 

Table 21. Secondary Outcome Analysis (l\!fenopausal Patients) ---
MlTT Cohort:Total Number of Urge Incontinence Episodes: Change from 
Baseline (Visit 3) to End-of-Treatment (Visit 7) 

!----------------------------------- -----------r-------------------------r------------~:J-~;;-;;------------- -------------sr;;-;;-d~-~d------------- ---------------------------------------------: 
I Treatments N I Baseline i Change* Deviation Difference"'* I 
~---------------------------------- ------------+---------------------------'--------------------------------------- ----------------------------------------------- ---------------------------------------------~ 
i Oxv4mg 87 i 246"1 i -J6<::"l 14 ~16 -L124 i 

r--6~~-6--111i----------- ---75----1--------2j:-4j--------+------------=-i-6:-~~------------ -----------------y-i-:i3T _______________ -----------------=~:-77-----------------1 

i Placebo 87 I 25.18 .. 12.31 13.655 

! * Change= Change in Total Number of Urge Incontinence Episodes (Visit 3 to Visit 7 (or End-of~ 
! Treatment)). ** Difference "'Difference between active treatment group and placebo. 

[00137] Tables 22 and 23 summarize the findings associated with analysis for the total 

weekly number of urge incontinence episodes in the ITT and MITT cohorts, respectively, 

at individual study visits. In both cohort analyses, 4 mg/day oxybuty11in vaginal rings 

were shown to provide a relatively consistent reduction in the vveekly number of urge·-

only episodes cornpared to placebo that continued through to the end of treatrnent. For 6 

mg/day oxybutynin vaginal ring, an initial larger difforential effect was observed at day 

28 then diminished at day 56, which then rebounded somewhat at the end of treatment. 

The 6 mg/day reduction overall, however, was no greater than that observed for the 4 

mg/day group. 
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Secondary Outcome Analysis - ITT Cohort: 
Total Weekly Number ofincontinence Episodes (urge only): 
Change from Baseline (Visit 3) to subsequence visits 
Treatments N Mean Stamfanl Difference** P-

Change* Deviation value**'~ 

! 4mg/day ! 119 i-1L90 ! 14.178 --2.87 ! 0.2926 
! ox vbutvnin ring , ! , 
r--6-~;g:;~1~;;·----------------TT0T--r=-ii«s_s _________ T_i-2·:947·-------- ---~~i-.-62·-------------------~--o-:ci286 _________ _ 
! oxybutynin ring ! ! ! 
! Placebo 115 ! --9.03 13.277 

------------------------------1------------------------------------------~--------------1---------------------------~--------------------------- __________________________________ j ____________________________ _ 
Day 56/ ! 4 mgiday ! 118 i -14.47 ! 14.005 -3.08 ! 0.0501 
Visit 6 ! ox vbutvnin ring ! ! ! 

i 6 mg/day , 107 ! --13.69 , 13.273 .. 230 • 0.0221 
! oxybutvnin ring ! ! ! ! 
~-------- ---------X----------------- ----+--------------t---------------------------+---------------------------- ----------------------------------+-----------------------------

1 Placebo 1118 1-11.39 113.080 I 

-------------------------------+-------------------------------------------'---------------~----------------------------'---------------------------- -----------------------------------'-----------------------------
! *Change = Change in total weekly number of Incontinence Episodes (urge only) (Visits 
! 3 to subsequent visits). 
! **Difference= Difference between active treatment group and placebo. 
! *** P-value = Significance between active treatment group and placebo vims tested on 
! raw data analysts. 

Table 23: Secondary Outcome Analysis - MITT Cohort: 
Total Weekly Number of Incontinence Episodes (urge only): 
Change from Baseline (Visit 3) to subsequence visits 

1·--c·h-~~fi~-----------T·:r;:~;:i~~~t~-------------rN·-------ri\1~~~-----------rsi~~~j-~~~j---- ---oifr~~:~~~~**--T-il~---------------------

1 from ! ! ! Change'" ! Deviation ! value*** 
i Baseline to i i i i 

Day 28/ 
Visit 5 

Day 56/ 
Visit 6 

i 4 mg/day , 103 ! --12.57 , 14.873 .. 3009 • 0.0669 

l __ 2~2':l?.~!-~J~_~_i_!LI_i_I!_g ___ j ____________ j _________________________ J ___________________________ ----------------------------------·-----------------------------
6 rng/day ! 83 -14.56 l 2.804 -5.08 0.0042 
oxybutynin rinf! ! 

Placebo ! 98 -9.48 13.530 
0.0359 4 mg/day ! 103 -15050 

oxvbutvnin ring ! 
,--------<t! _________ ,1.. _________________ ._, ___ +--------------· --------------------------+--------------------------- -----------------------------------,-----------------------------

! 6 mgiday ! 87 i -14.43 ! 13J19l -2.21 ! OJH44 
! ox vbutvnin ring ! ! ! 

14.346 -3.28 

L ______________________________ U~~-~!:~~-~-~----------------------.LJ_Q_! ____ L:.!_~:-~~----------L-~-~-:2~'.± ___________________________________________ L _________________________ _ 
*Change = Change in total weekly number of Incontinence Episodes (urge only) (Visits 3 to subsequent 

visits). 

** Difference = Difference between active treatment group and placebo. 

*** P-value =Significance between active treatment group and plac:ebo was tested on raw data analysts. 
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[00138J Table 24 summarizes the findings associated with the analysis of the change from 

baseline to end-of-treatment for the average daily urinary frequency in the subjects \vho 

\Vere treated. 

Table 24. Secondary Outcome Analysis -- ITT CohortA verage Daily Urinary 
Frequency: Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

!------------------------------------r------------ -------------------------- -------;\1~-~~------T----s-t-~~-a;~-a----T--------------------------------- -------------------------------------: 
I Treatments I N Baseline Change* I Deviation I Difference** I~-Value*** I 
l-------------------------------------1--------------------------------------------------------------------L------------------------------L---------------------------------------------------------------------~ 

OXY 4 mg 132 l L36 -L70 2.806 -0.60 0.0722 . 

OXY6mg 119 10.82 -2.03 2.771 -0.93 0.0004 

Placebo 133 lL24 --UO 2.730 
Treated 

*Change= Change in Average Dmly Urinary Frequenc.y (V1slt 3 to V1s1t 7 (or End-of-Treatment)). ! 

** Difference= Difforence between active treatment group and placebo. ! 

__ ::::_:x~~~~~~'.~: __ ~!_£~-~~:::~!_'.~~-~~!~'.':~::-~--~:::!~~-~--!~~~!_'.'.!5:!_'.! __ ~':'.~E~-~!_'.~J2~~£~~-~:::i--~~~~--!::~!-~-~-~'.~-E~~'.':_9_~!~--~'.~~~x~~~: _______ i 

[00139] All treatrnent groups demonstrated a statistically significant reduction in the 

average daily urinary frequency. ln the lTT cohort, the 6 mg/day oxybutynin vaginal ring 

demonstrated a statistically significant reduction (p=0.0004) in average daily urinary 

frequency from baseline to end-of-treatment compared to placebo. The 4 mg/day 

oxybutynin vaginal ring also demonstrated reduction in average daily urinary frequency 

when compared to placebo that approached significance (p=0.0722). 

[00140J Analysis for the MITT cohort (Table 25) yielded similar results. 

Table 25. Secondary Outcome Analysis - MITT Cohort: 
A vernge Daily ·urinary Frequency: Change from Baseline (Visit 3) to End­
of-Treatment (Visit 7) 

--------------------------------- ------------r--------------------------r-------iv1~-;;~---------- ------st;;-;~-~i-~;~i------r-------------------------------- ------------------------------------
Treatments N ! Baseline ! Change* Deviation ! Difference** P-Vah.le*'~"' 

I : I 
Oxv4mg 115, 11.60 ! -l.80 2.839 ·-0.7 0.1039 

--------~-----:_-------------------- --------:_----t---------------------------~-------------------------------- -------------------~---------------t---------------------------------- ------------------------------------

Oxy 6 mg 96 ! ll.01 ! -2.10 2.918 ! -LO 0.0020 
·-----------------------------------------------i----------------------------L-----------------------------------------------------------------1----------------------------------------------------------------------
! Placebo 112 i 11.32 ! -1.10 2.746 i 
: I : I 
! *Change= Change in Average Daily Urinmy Frequency (Visit 3 to Visit 7 (or End-of-Treatment)). 
! ** Difference = Difforence between active treatment group and placebo. 

L __ :'.~_: __ ~~~-y-~~-~'.:'.'. __ ~_gg_~~::;~g-~::--~~!-~~'.:'.:'.!} __ ~::;~j-~~~--!E:'.~!-~!-~!_'.! __ 8!.':'.~J2~-~g-~_E[~£~~-~:? __ ~.".~:~ __ !:'.~!-~-~--?.~-E~-~~--9-~:!~--~:1.~~~-J'.~~~:----------

[00141] Analysis of average void volume in mL for the ITT and MITT cohorts is 

pn~sented in Tables 26 and 27, respectively. In both cohorts, all three treatrn~~nt groups 

showed very little difforence in daily average void volume frorn baseline (Visit 3) to End-
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of-treatment. Neither the 4 mg/day nor the 6 mg/day significantly increased daily average 

void volume compared to placebo. 

Table 26. 

Treatments 

Oxy4mg 

Oxy6 mg 

Placebo 

Secondary Outcome Analysis - ITT Cohort: 
Daily Average Void Volume: Change from Baseline (Visit 3) to End-of­
Treatment (Visit 7) 

Mean Standard 
N ~ Baseline Change* Deviation Difference** P-Vahle*'~"' 

131 1597.89 -7355 523.862 19.77 0.6300 

1J7 1712.96 -108.03 632.052 ··14.71 0.7372 

132 1750.64 -93.32 646.620 

r--;;·c1;;ii'ge-:.:.:-c~:~;ige-i~:-"'~~~-;.~ge-r5~iy-A~ei·ige-'\/;0T;:fv01i:1iii~--('V;isit-'.3't0-'\/;isit-;7'(0-~-E~<l~;;:f~i1·~~t;-e;ii-))~----------------
! ** Differc.1'ice = Difference between active treatment group and placebo. 

! ... ~~-~):_~y_~~-~1_(.'.: __ ~_i_§!'_1_i __ t_i5:~~-r_1_'.::(.'. __ ~~!.?-'.(.'.(.'.~_1 __ ~~:!_i_.1:·.~--!~(.'.~!-~-'-~-'_1_!_B!.i2~!.I'.~--~_r_1_~_p_\~~~-~-~'.:_l __ ~.':'!~-~--~(.'.~!-~-~_'.:_l_l!:_E~~-5J_,_1_~~--'-'-1!:~~)'.~_i_~: ......... . 

Table 27. 

Treatments 

Secondary Outcome Analysis - MITT Cohort 
Daily Average Void Volume: Change from Baseline (Visit 3) to End-of­
Treatment (Visit 7) 

Baseline 
Mean 

Change* 
Standard 
Deviation Difference** P-Vahle*'~"' 

Oxy 4 mg I :1~r 1630.60 ~l~~·~~ ~=?·?~~ l -58.86 0.3969 

---~~~-~'.--~--;-~-~-------J ____ :~~-----L----i--~~~-~:~~---]_ _________ -~~=:_'~-~------------------=-~~-:~-~-~---------L----------:-~--~:=-~---------------------~-:~-~-~-~-----------
i Plac"bo i 111 i l6'n <:: i -41 89 "164 <::"\') i 
l-----------~------------------l _____________ J __________ ~-~-:-~-~~------1----------------~--------------- --------=------~-~~=-~---------L _________________________________ ------------------------------------
! *Change= Change in Average Daily Void Volume (Visit 3 to Visit 7 (or End-of-Treatment)). 
! ** Differc.1'ice = Difference between active treatment group and placebo. 

! ... ~~-~):_~YA~1_(.'.: __ ~_i_f2'_1_i __ t_i5:~~-r_1_'.::(.'. __ ~~!.?-'.(.'.(.'.~_1 __ ~~:!_i_.1:·.~ .. !~(.'.~!-~-'-~-'-1_! __ tl!.i2~!.I'.~--~-r_1_~_p_\~~~-~-~'.:_l--~.':'!~-~--~(.'.~!-~-~-9.12.E~~--~J-'.'-~~--'-'-12~~x~_i_~: .......... 

[00142] Table 28 summariz~~s the findings associated with analysis of the change from 

baseline to end·-of-treatment for the average void volume per void in the subjects who 

were treated. 

Table 28. 

Treatments 

Secondary Outcome Analysis ·- ITT Cohort: 
Average Void Volume Per Void: Change from Baseline (Visit 3) 
to End-of-Treatment (Visit 7) 

Mean Standard 
Baseline Change* Deviation Difference'"* P-Value"'** 
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1---:-:-------------------------T----------- ------------------------- -----:ivi~;~-;~-=--rs-i~~rl~~rl--- ------------------------------------- ---------------------------------------------
1 i I :reatments i N Baseline Change i Deviation Difference"'* P-Vahie"'** i 

=-r-SM3-----us1~--

[00143] 

* Cbange =Change m Average Vmd Volume Per Vmd (Visit 3 to V1s1t 7 (or End-of-Treatment)). 
** Difference = Diffi."Ience between active treatment group and placebo. 

--=-:_:_!:::~:~~-'.'.:'.'. __ ~!-~!!}_!~-~~~£~~--~:'.!~!:!:~~--~~!}_~:'._!~~~-~!~-~~~!-~':'.~E~-~~~-pJ_~~~~-':'.-~~~'.' __ !:'.~!!:~-:?!_~-~~~~--~~!~_ll:1_~~~}'.~~~:--------

The 6 mgiday oxybutynin vaginal ring demonstrated a significantly greater 

increase in the average volume per void as compared to placebo. Tb~~ 4 mg/day 

oxybutynin vaginal ring also demonstrated a reduction, although not significant, in the 

average volume per void as compared to placebo. 

[00144] Tables 29 and 30 summarize tbe findings associated \vi th analysis of the change 

from baseline to ~~nd-of-treatment f()r tb~~ average severity of urgency in the ITT and 

MITT cohorts, respectively. 

Table 29. Secondary Outcome Analysis - ffT Cohort 
Average Severity of Urgency: Change from Baseline (Visit 3) to End-of­
Treatrnent (Visit 7) 

i Mean Standard 
, Treatments I N Baseline Change* , Deviation Difference** P-Vaiue*** , 
f--------------------------------i------------ -------------------------- -------------------------!---------------------------- ------------------------------------ ---------------------------------------------~ 
! OXY 4 mg ! 132 18.78 -3.59 ! 6.648 -1.0l 02234 ! 
: : : i 

i -~~:--=--~~~-~------L:_~_: ___ --------~?:~~------ ---------~~:~-=------~-------------~:~:-~-- ---------------~-~-:-~~------------ _______________ ?·_~'.?~_: ____________ ___! 

i~~~~~~ I 133 18.57 -2.58 I 5.663 

*Change= Change in Average Dmly Severity of Urgency (Visit 3 to Visit 7 (or End-of .. 'freatment)). 
** Diffi."Ience =Difference betvileen active treatment group and placebo. 

__ ::::_: __ ~-~Y~!~~'.-~~~~~~~~!-~~~-E-~!~~~~~~--~-~~~~-!~~~!!_~~::-~_! _ _gE:?~'.P-'!_~!-~~J2~~£~~-~~--~~~-!-~'.'-~~~--':'.~-E~~~-~~!~-~~-~!).'~~-~: ________ _ 

TaMe30. Secondary Outcome Analysis - MITT Cohort: 
Average Severity of Urgency: Change from Baseline (Visit 3) to End--of­
Treatment (Visit 7) 

r-------------------------------r---------- -------------------------- ------,1~-~~-----r-st:~~rl;-~rl ___ ------------------------------------ ---------------------------------------------
1 

i Treatments i N Baseline Change* i Deviation Difference** P-Value*** ! 
L ------------------------------t------------ ------------------------- ----------------~~-------~--------------------------- ------------------------------------- ---------------------------------------------1 o ,;, 1 11<:: J9'l6 3-9 1 6-o.:: 116 ori730 xy "t mg ! _. .. .... . - .) ! .) _, - . . .c.. 

Oxy 6 mg 96 18.07 -4.20 6.805 -L77 0.0261 

Placebo 112 18.59 .. 2A3 5A6l 

*Change= Change rn Average Dmly Sevc.11ty oflJrgency (Y1sH 3 to Visit 7 (or End .. of-Treatmc.'l'n.)). 
** Difforence =Difference between active treatment group md placebo. 
*** P-Value: Significance between active treatment groups and placebo was tested on raw data analysis. 
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[001451 In the ITT cohort, both oxybutynin vagina! ring groups showed differentially 

greater reductions compared to placebo; for 6 mg/day oxybutynin vaginal ring, this 

difference was statistically significant (p=0.0065). The MITT cohort gave similar results 

to the ITT cohort. 

[00146] Tables 31 and 32 summanze the findings associated with analysis of the 

proportion of subjects with no incontinence episodes recorded in the Final 3-day diary at 

th~~ end-of treatm~~nt visit for the ITT and MTTT cohorts, respectivdy. 

Table 31. Secondary Outcome Analysis - ITT Cohort: 
Proportion of Subjects with no Incontinence Episodes Reconfod in Final 3-
Day Diary 

Treatments P-Value* 

Oxy 4 mg ! (35/132) 26.52%1 O. l 476 , 
------------------------------------------------------~------------------------------------------------------------------------------ --------------------------------------------------------------------------! 

Oxy 6 mg ! (35/l 19) 29.41 '% 0.0602 ! 
-------------------------------------------------------L-----------------------------------------------------------------------------------------------------------------------------------------------------~ 

Placebo ! (25/133) 18.80% ! 

*iiasecioilstra1rne-ac""0;;E;a11::~1;;;;_t;;1~I-rae113z-e-r;:e;;1;;1Je1\~;eenac!Yvetrea!111er:1a:r;aiJ1a:c:eG0: j 

Table 32. Secondary Outcome Analysis -- MITT Cohort: 
Propo1iion of Subjects with no Incontim~nc~~ Episod~~s Reconfod in Final 3-
Day Diary 

~:~:~:J:~~s l (297115~
0

25:22'~~; ~i);~~:* I 
------------------------------------------------------------1--------------------------------------------------------------------------------------------------------------------------------------------------------i 

Oxy 6 mg ! (25/96) 26.04'% 0.0269 ! 
i : 

Placebo (15/112) 1339% 

*Based on stratified Cocbrnn-Mantel-Haenszel tests between active treatment and placebo. 1 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------j 

[00147] Tn the ITT cohort, both 4 mg/day oxybutynin vaginal ring (26.52~~) and 6 mg/day 

oxybutynin vaginal ring (29.41 %) had larger proportions of subjects compared to placebo 

(18.80~~) who reported no incontinence episodes at the end-of-treatrnent Visit. For the 

MITT cohort, the proportions of subjects reporting no incontinence episodes at the end of 

treatm~~nt was substantially less for subj~~cts receiving placebo (13.39%)), leading to 

statistically significant differences favoring both 4 mg/day oxybutynin vaginal rmg 

(p=0.0258) and 6 rng/day oxybutynin vaginal ring (p=0.0269). 

[00148] Visual Analogue Scale (VAS) was recorded using a 100 mm scale, marked off in 

l 0 segments. One end of the scale had the anchor ''absence of symptoms" vv'hile the oth~~r 
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end had the anchor "unbearable symptoms." The patients were asked to circle a line on 

the scale indicating the best reflection of her subjective symptoms associated with 

overactive bladder overlooking the time window of the last 4 weeks, \vi th 1 being the best 

and 10 being the worst. 

[00149] Results of the analysis in VAS from baseline (visit 3) to End-of-Treatment for the 

ITT cohort are present in Table 33. For the ITT cohort, both the 4 mg/day oxybutynin 

ring (p=0.0199) and the 6 mg/day oxybut:y11in ring (p=0.0012) achi~wed significance in 

reducing the VAS compared to placebo. Results were similar for the MITT cohort where 

both the 4 mg/day oxylmtynin ring (p0000.0374) and the 6 rng/day oxybutynin rmgs 

(p=0.0045) achieved significance compared to placebo as well. 

Table 33. Secondary Outcome Analysis - ITT Cohort 
VAS: Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

, ;re~t~1e11ts i ---~---- ~as;,li11e ~t!,~~e~ ! -~:~~:t~:~ -~i;fe;e~ce:~ ~-~T:il~;,:~~ I 
l .............................................................. J ...................... -------------------------- ________________________ j_ ___________________________ ------------------------------------ ---------------------------------------------~ 
! Oxy 4 mg ! 131 5.77 -l.79 ! 2.903 -0.52 0.0199 ! 
L------------------------------+------------ ------------------------- -------------------------+--------------------------- ------------------------------------- _____________________________________________ ] 

[00150J 

Oxy 6 mg 1117 6.43 -2.50 I 2.674 -l.23 0.0012 

Placebo 131 6.03 ... J.27 2.605 

*Change= Change in Vf\S (V1s1t 3 to V1slt 7 (or End-of-Treatment)). 
**Difference = Difforence betw•een active treatment group and placebo. 
*** P-Value: Significance betvileen active treatment groups and placebo was tested on rmv data analysis. 

-Urinary Distress Inventory (UDI) was a list of l 9 symptoms described by people 

\vho have bladder problems and/or \vho experience urine leakage. Patients filled out the 

UDI, indicating which symptoms they had experienced in the past 4 week<> and, of those, 

how- bothersome they \Vere. The scale to assess how bothersome the symptoms were 

ranged from 0 to 3, 0 for "not at all," l for "slightly", 2 for "moderately", and 3 fr)r 

"greatly." Analysis results of the change from baselim~ (Visit 3) to end-of-treatment 

(Visit 7) fi..)r all 19 questions for the ITT cohort are pn~sented below. 

[001511 For the lTT cohort, statistically significant differences bet-Neen the treatment 

groups and placebo \Vere found in the assessment of the 6 different symptoms from the 

mean change from baseline (Visit 3) to end-of-treatment (Visit 7). Both th~~ 4 mg/day and 

6 mg/day oxybutynin vaginal rings achieved statistical significance compared to placebo 

for reducing the experience of frequent urination (4 mg/day p 0000.0016, 6 mg/day p " 

0.0007), the strong feeling of urgency to empty bladder (4 mg/day p =0.0277, 6 mg/day 
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p0000.0028), the experience of urine leakage related to the feeling of urgency (94mg/day 

p=0.0091, 6 mg/day p 0.0025), the experience of small amounts of urine leakage (4 

mg/day p =0.0056, 6 mg/day p=0.226), and the experience of large amounts of urinary 

leakage (4 mg/day p=0.0260, 6 mg/day p=0.0030). For the experience of nighttime 

urination, 4 mg/day (p 000 0.0100) achieved a significant reduction compared to placebo, 

whereas 6 mg/day (p=0.0732) approached significance. Tables 34-52 show the analysis 

of ~~ach qm~stion in the UDI for th~~ TTT cohort. 

Table 34. Secondary Outcome Analysis - lTT Cohort: 
UDT - Did you Experience Frequent Urination? 

Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 
i l\1ean ! Standard 

, Treatments I N Baseline Change* ! Deviation Difference** P-Value*** , 
~-------------------------------t------------ ------------------------- ----------------~--------~--------------------------- ------------------------------------- _____________________________________________ ] 

i Oxy4mg i 130 1.88 -0.76 i Lll2 -0.31 0.0016 ! 
I ~ ~ I i : 

r------~~~~c:~~~------[---~-~-~-- ------------~:-~~---- ~~: :; ~: ~~~ -------------------~?:~: _____________________________ ?:??~'.? ________ j 
I i;cEruige"'°CE~ige in severity ofUDI- Did vou Experience Freauent Urination? (Visit3ioVtstt7(orEnd~ I 
I ~~-·:~~;~t;:~::~)~ Differenc:e b~tween active tr~atment group ;md p,lacebo. ,:1 

! *** P-Value: Significance between active treatment groups and placebo was tested on raw data a.."lalysis. 

Table 35. Secondary Outcome Analysis - ITT Cohort: 
UDl---A Strong Feeling of Urgency to Empty Bladder? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) i _______________________________ T ___________ ------------------------- -------~1"~~-~------r·s-t;:~ct;:~ct--- ------------------------------------- ---------------------------------------------! 

I Treatments I N Baseline Change* I Deviation Difference** P-Value"'** I 
l _______________________________ _L ___________ -------------------------- ________________________ j_ ___________________________ ------------------------------------ ---------------------------------------------~ 

! Oxy 4 mg ! 131 1.79 -0.55 ! l.097 -0.2 0.0277 i 
L------------------------------t------------ ------------------------- -------------------------~--------------------------- ------------------------------------- _____________________________________________ ] 

0 , 6 · u i 11 c 7 0~ -0 71 i 1 oc3 -0 42 0 0(P8 xy m"' ! ':I ~. - .. , ! . ':I . . . ·"" 

Placebo 132 l.89 -0.35 0.894 

*Change= Change in seventy ofUDI -- A S1rong Feelmg of Urgency to Empty Bladder? 
(Visit 3 to Visit 7 (or End-o±~Treatment)). 
** Difterence = Differenc:e betwec.1'! act[ve treatment group and placebo. 

--~::~--~:~y~_l_i:'.(.'.: __ ~_i_l;'._1_i_~_i_;_;_'.~~~-~--~(.'.!_~~(.'.~_1 __ ~!_i_:.'.(.'. __ tE_~-~~~'._r_1_i?_~!--~-?.~!P.~--'.~'.!-~l __ r_i_'.~'.::(.'.~_?._~~~~? __ ~(.'.~!-~~l __ 0_r_1 __ ~-~~~~-~l_'.~~~~--'-'-'_1_~~X?_i_~'. ______ __ 
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Secondary Outcome Analysis - ITT Cohort: 
UDT - Did You Experience Urine Leakage Related to the Feeling of 
Urgency? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

Mean Standard 
Baseline Change* Deviation Difference"'* P-Value"'** 

Oxy4 •no i 132 l.76 -·0.73 U73 -0.25 0.0091 
!------------------·---~-~-~-----1------------ ------------------------- -------------------------~--------------------------- ------------------------------------- _____________________________________________ ] 
1 

() 6 1 lJC l Cf 0 8- 1 
] 0 2 () '') 0 0(''<; 1 

l---------~~-----~~---J·-----~-- _______________ :~------- ----------~--: ____ ~ __ __)_ ________________ ~---~----- -------------------~-~-::~~~------- _________________________ : ____ ~'.~-~: ________ j 
I Placebo 1133 1.85 -0.48 I 1.052 I 

! * Cha.."lge =Change in severity ofUDI -- Did You Experience Urine Leakage Related to the Feeling of 
! Urgency? (Visit 3 to Visit 7 (or End-of-Treatment)). 
! ** Difference =Difference betwec.1'! act[ve treatment group and placebo. 
! *** P-Value: Significance between active treatment groups and placebo was tested on raw data analysis. 

Table 37. Secondary Outcome Analysis - lTT Cohort: 
UDJ--- Did You Experience Urine Leakage Related to Physical Activity, 
Coughing or Sneezing? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

, 'frc~t~1e~ts l- N ~as~li~e ~Z!a~~e~ ! ~:~~:~:: ~i;fe;e~ce:~ ;_~~lta~1'~: I 
l _______________________________ _L ___________ -------------------------- ________________________ j_ ___________________________ ------------------------------------ ---------------------------------------------~ 

! Oxy4mg ! Ll2 0.76 -0.14 ! 0.898 O.l 0.5409 ! 
L------------------------------+------------ ------------------------- -------------------------+--------------------------- ------------------------------------- _____________________________________________ ] 

Oxy 6 mg 1118 0.90 -022 I 0,878 0.02 0.6632 

Placebo 133 0.86 -0.24 0.909 

*Change= Change in seventy ofUDI -- D1d You Experienc:e Urme Leakage Related to Pbys1cal Activity, 
Coughing or Sneezing? (Visit 3 to Visit 7 (or End-o±~Treatment)). 
**Difference= Difference betvveen active treatment group and placebo. 

--~-~-'.:_?_-_Y~J_1:'.~: __ ~J_!_?!!}_~-~-~~~~~~--~~~-:~~~_ry __ ~~!J_~'.~ _ _r_i_-_~-'-~~'.!Y_~-~~--l_?!_'2~E~--~'._t~l __ r!_~~~~~'.'2_~~-'-~~--~~~!-~~i_5!!Y __ '._'_~:~-~i-~~~~--~!_1_~Jx~!-~: _______ _ 

Table 38. s~~condary Outcome Analysis - ITT Cohort: 
UDl--- Did You Experience Urine Leakage Not Related to Urgency or 

______________________________ , ___ A_~!~~'.~-~y7_ ___ ~_1_~!:l_D_,;_~--~-~C?!P __ ~!:l-~~J~_i-~_~__ey_i_§_i_~}}!~? __ _l?_1.!_g_~2f-:I)_~~~-~_i-~_~_i-~! _ _C~).~j! __ ~} ________ _ 
i l'Hean i Standard ! 

Treatments I N Baseline Change* I Deviation Difference** P-Value1'** I 

Oxy 4 ino i 130 0.68 -0.16 0.922 -0.0l 0.8660 
-----------------·---·---~-----1--------------------------------------------------------------~-------------------------------------------------------------------------------------------------------------1 

Oxy6mg ! 119 0.71 -0.34 ! 1.020 -0.19 0.1151 ! 

y;iac-t:F0 f 131 o~6s ~15_15· 15:949 J 

! *Change= Cbange rn seventy of UDl -- D1d You Expenence Urine Leakage Not Related to Urgency or 
! Activity? (Visit 3 to Visit 7 (or End-of~Treatment)). 
! ** Difference =Difference betwec.1'! act[ve treatment group and placebo. 

l __ ~::~--~:~y~_l_1:'.~: __ ~_i_1_?!_1_i_~_i_~-'.~~~-~--~~!-~~~~-1 __ ~!_i_:.'.~ __ t_i_-_~-~~~'._r_1_~-~! __ l;'._'2~!E~--'.~~~l __ r_i_'.~<.::~~-'2-~~~~?--~~~!-~~l __ 0_r_1 __ ~-~~~~-~l_'.~~~~--'-1_1_1_~Jx?_i_~: _______ _ 
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Table 39. Secondary Outcome Analysis - ITT Cohort: 
UDT - Did You Experience Small Arnounts of Leakage (i.e., Drops)? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

! Mean ! Standard 
Treatments ! N Baseline Change* ! Deviation Difference** P-Value*** , 

---------------,.1--------------t-----,.---~--- -------------------;----- ----------------~:-::.----+--------------------,~-t---- -------------------------;~---------- -----------------------~---~-----:--;_---------] 
Oxy 4 mg I 130 l.42 -0 . .'.J I I LOY2 -(Ll4 0.00.'.Jb ! 

Oxy 6 mg 118 l.46 -0.56 0.966 -0.33 0.0226 

--i;-:i~::;:~--c1L/i:~~1il -scvei~[;/:Ttfi5T=--:~;~~V~li--F:xr-e-~l:~L:--silla:fL(ii1olints--0r I:cakagc--cr;;:·,--nr-0rs?d 
(Visit 3 to Visit 7 (or End-of-Treatment)}. ! 
**Difference = Difforence bet\veen active treatment group and placebo. ! 
*** P-Value: Significance between active treatment groups and placebo was tested on raw data a."lalysis. ! 

Table 40. Secondary Outcome Analysis - ITT Cohort: 
UDI --- Did You Experience Large Amounts of Urinary Leakage'? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) r·------------------------------r·--------- -------------------------- ------1\1~-;~-----r-sr;;-;;·d"~-~d--- ------------------------------------ ---------------------------------------------1 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 
!--------------------------------~------------- ------------------------- --------------------------~--------------------------- ------------------------------------- ---------------------------------------------! 

i Oxv Li mu i 137 l.02 -0 L16 i L322 -0.06 0.0200 i 
l_ ___________ : ____ ~ __ : ___ ~ ____ J ________ ~-- -------------------------- ---------------·--~-=----1---------------------------- ------------------------------------ _____________________________________________ J 

Oxy 6 mg ! 119 l .25 -0. 70 ! 1.239 -0.3 0.0030 
i i 

Placebo 132 J .32 -·0.40 L043 

*Change= Change m seventy ofUDI -· D1d You Expenence Large Amounts ofUnnary Leakage? (Visit 3 
to Visit 7 (or End-of-Treatment)). 
** Difference =Difference between active treatment group and placebo. 
*** P-:\falue:5ignificat1ce betvv-een active treat1net1t grciups (lDd !Jlacebo vvas tested onravv- data analysis. 

TaMe 41. Secondary Outcome Analysis - TTT Cohort: 
UDI --- Did You Experience Nighttime Urination 

,--------------------------------,--Ql_~-~11_g~--~-~~!-1_~--~-?-~~J}_!!_~__ey~_?_~! __ D __ t2_I='.~!!-~t~_9.fI!:~-~!ri_~_~!!-~ __ (~\?j!Jl _______________________________ , 
i i Mean i Staudard ! 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 

, Oxy 4 mg , 130 l.54 -0.55 , l.057 -0.25 0.0100 ! 
l-----------------,--------------~------------ -------------------------- -------------------------!---------------------------- ------------------------------------ ---------------------------------------------~ 

Oxy 6 mg ! 118 l.69 -0.54 ! 1.107 -0.24 0.0732 
: : 

Placebo 133 1.63 -030 0.847 

*Change= Change in severity of UDl -- DHl You Experience N1gbttime Urination (V1s1t 3 to Visit 7 (or 

End-of-Treatment))" 
**Difference =Difference bet\11een active treatmem group and placebo. 

--~~-~--~~-~y-~~!_L}_i?_'._§.~t!!.~_l_l5:~~-t_l_<_:'.~--~-i?-~~~~en __ ,_i_(}_~~-~-i? .. !~~~!_l_l_'.~~-l-~_gE'.!_~1_r_~-!~_1_1_0_e\~~~-i?-~'.! .. ~~~~-!.i?.?.~~0 .. ?.1.'..E~~~-0~~!-~~-~~-'-;_l_y~~-~:. _______ _ 



WO 2011/163356 PCT/US2011/041444 

- 49 -

Table 42. Secondary Outcome Analysis - ITT Cohort: 
UDT - Did You Experience Bed Wetting? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

! Mean ! Standard 
Treatments ! N Baseline Change* ! Deviation Difference** P-Value*** , 
---------------A--------------+-----,.--~--- -------------~-----:;---- ----------------~--~----+------------------:-~~----- ----------------------_-------,.--------- ---------------------------~--------~---------] 

Oxy '-t mg ! 13""' 0.11 -0.0_. ! O.:u7 0.03 l.0000 ! 

Oxy 6 mg 119 0.18 -0.08 0.555 0 0.5169 

Plac"bo i 133 0.23 -·0.08 OA88 

-~i;·cE~1ie-·:.:.:·c:11l1g;;-·1;· ;,;;,;;;r-T!y-0Tuor=---nTcrv01h~x-i:lcilcn-c:e·8ei:fWc!t1;-gT--(v1;;It--:i-;:0·v1;;11··;n0;:·E:il<l~o±~--j 
Ireatrnent)). i 
**Difference = Difforence bet\veen active treatment group and placebo. ! 
*** P-Value: Significance between active treatment groups and placebo was tested on raw data a..'1alysis. ! 

Table 43. Secondary Outcome Analysis - ITT Cohort: 
UDI --- Did You Experience Difficulty Emptying Your Bladder? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) r·------------------------------r·--------- -------------------------- ------1\1~-;~-----r-sr;;-;;·d"~-~d--- ------------------------------------ ---------------------------------------------1 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 
!--------------------------------~------------- ------------------------- --------------------------~--------------------------- ------------------------------------- ---------------------------------------------! 

i Oxv 4 mg i 13 l 0.29 -0.07 i 0.647 -0.03 0.594 l ! 
l_ ___________ : ___________ ~~------1------------ -------------------------- -------------------------1---------------------------- ------------------------------------ ---------------------------------------------~ 

Oxy 6 mg ! 119 0.24 -0.03 ! 0.559 -0.01 0.7669 
i i 

Placebo 133 0.29 -·0.04 0558 

*Change= Change m severity ofUDI -- DHl You Experience Difficulty Ernptymg Your Bl~l{lder? (V1s1t 3 
to Visit 7 (or End-of-Treatment)). 
** Difference =Difference between active treatment group and placebo. 
*** P-:Yalue:5ig_nificat1ce betvv-een active treat1net1t g_rc.iups (ltld !Jlacebo vvas tested onravv- data analysis. 

TaMe 44. Secondary Outcome Analysis - TTT Cohort: 
UDI --- Did You Experience Feeling of lncomplete Blackler Emptying? 

,--------------------------------,--Ql_~-~11_g~--~-~~!-1_~--~-?-~~J}_!!_~__ey~_?_~! __ D __ t2_I='.~!!-~t~_9.fI!:~-~!ri_~_~!!-~ __ (~\?j!Jl _______________________________ , 
i i Mean i Staudard ! 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 

, Oxy 4 mg , 132 0.70 -0.27 , 0.839 -0.1 0.9700 ! 
l-----------------,--------------~------------ -------------------------- -------------------------!---------------------------- ------------------------------------ ---------------------------------------------~ 

Oxy6mg ! 119 0.66 -0.32 ! 0.712 -0.15 0.2430 
: : 

Placebo 133 0.55 0.746 

* Change =Change m seventy of U DI --- Did You Experience Peeling of Incomplete Bladder Emptying? 
(Visit 3 to Visit 7 (or End-of-Treatment))" 
**Difference =Difference bet\11een active treatmem group and placebo. 

--~~-~--~~-~y-~~!_L}_i?_'._§_~t-_i:i_~_l_l5:~~-t_l_'.::~--~-i?-~~~~en __ ,_i_(}_~~-~-i? .. !~~~!_l_l_'.~~-l-~_8E'.!_~lJ!.~.!~_1_1_0_e\~~~-i?-~'.!--~~~~-!.i?.?.~~0 __ ?_l_'._E~~~-0~~!-~~-~~-'-;_l_y~~-~: ________ _ 



WO 2011/163356 PCT/US2011/041444 

- 50 -

Table 45. Secondary Outcome Analysis - ITT Cohort: 
UDT - Did You Experience Lower Abdominal Pressure? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

! Mean ! Standard 
Treatments ! N Baseline Change* ! Deviation Difference** P-Value*** , 
---------------A--------------+-----,.---~--- -------------~--~~---:---- ----------------~--(-----+-----------------------:--- ----------------------_------,.--------- -----------------------~---~-----:.--::.---------] 

Oxy'-tmg ! 130 0 .. ,6 -0.1Y ! 0.648 0.13 0.b73! ! 

Oxy 6 mg 119 0.42 -0.23 0.718 0.09 0.6136 

··i;-~~2g:~~--c11Jn-~;-~1-scvcrii:-i~t,'ftff=-~1~:~~;_1·~xP-ei·T~~::;0,v-e1:·Ali<l0111111;;r·r;:;;55u;:;;?"··wi-sTt"3--!oVTsTd 
7 (or End-of-Treatment)}. ! 
**Difference = Difforence bet\veen active treatment group and placebo. ! 
*** P-Value: Significance between active treatment groups and placebo was tested on raw data a."lalysis. ! 

Table 46. Secondary Outcome Analysis - ITT Cohort: 
UDI --- Did You Experience Pain When Urinating? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) r··---------------------------··r··-------- -------------------------- ----·-1\1~-;~----·r-sr;;-;;·d"~-~d"--- ------------------------------------ ---------------------------------------------1 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 
!--------------------------------~------------- ------------------------- --------------------------~--------------------------- ------------------------------------- ---------------------------------------------! 

i Oxv 4 mg i 13 l 0.02 0.02 i 0.290 0.02 0.6638 i 
l_ ___________ : ___________ ~~------1------------ -------------------------- -------------------------1---------------------------- ------------------------------------ ---------------------------------------------~ 

Oxy 6 mg ! 119 0.07 -0.03 ! 0.389 -0.03 0.8220 
i i 

Placebo 132 0.03 0.00 OJ75 

*Change= Change m severity ofUDI -- DHl You Experience Pam Wben Unnatmg? (Vis1t 3 to Visit 7 (or 
End-of-Treatment)). 
** Difference =Difference between active treatment group and placebo. 
*** P-:\falue:5ig_nificat1ce betvv-een active treat1net1t grciups (ltld !Jlacebo vvas tested onravv- data analysis. 

TaMe 47. Secondary Outcome Analysis - TTT Cohort: 
UDI --- Did You Experience Pain in the Lower Abdominal Area or Genital 

,--------------------------------,-/\I~_?-7-___ q_~~-!_!_g_~--~~2~!--~~-~~_lj_1?-~-_(yi_~j-~}}__!1.~--~)_!_cJ::2f::J1_~~~-t~1_~!-~!_(Yt§_t!}L _____________ , 
i i Mean i Staudard ! 

I Treatments I N Baseline Change'" I Deviation Difference*'" P-Value*'"* I 

, Oxy 4 mg ! 13 l 0.18 -0.09 ! 0.561 -0.07 0.5503 ! 
l-----------------,--------------~------------ -------------------------- -------------------------!---------------------------- ------------------------------------ ---------------------------------------------~ 

Oxy 6 mg ! 119 0.09 0.04 ! 0.458 0.06 0.315 J 
: : 

Placebo 133 0.1 l 0.410 

*Change= Cb;mge m severity ofU DI -- Did You Experience Pam in the Lower Abdornmal Area or Gerntal 
Area? (Visit 3 to Visit 7 (or End-o±~Treatment)). 
**Difference =Difference bet\11een active treatmem group and placebo. 

--~~-~--~~-~y-~~!_L}_i?_'._§.~t!!.~_l_l5:~~-t_l_<_;:~--~-i?-~~~~en __ ,_i_(}_~~-~-i? __ !~~~!_l_l_'.~~-l-~_gE'.!_~1_r_~-!~_1_1_0_e\~~~-i?-~'.!--~~~~-!_i?_?_~~0 __ ?_l_'._E~~~-0~~!-~~-~'.!--'_;_l_y~~-~:---------
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Table 48. Secondary Outcome Analysis - ITT Cohort: 
UDT - Did You Experience Heaviness or Dullness in the Pelvic Area? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

! Mean ! Standard 
Treatments ! N Baseline Change* ! Deviation Difference** P-Value*** , 
------------------------------L-----------------------------------------------------~--------L------------------------------------------------------------------------------------------------------------1 

0 ';, 1 13 l 0 "4 0 P i 0 -c.:: 0 02 0 <::70' i X)'-tllg i .c- - . ~ l .)';I_, -... ·-· .) ! 

Oxy 6 mg 119 0.24 -0.07 0.578 0.03 0.5657 

··i;·;~:~~:·c11L~;~~-il ·5·e-ver1~;~~~l:Tr5r=··;l:~-~0~;··E·xr;;;1~~;~;"Hea:V111·e-5·5··01:··ISUT111·es·s··1£1··1E;;··r·eivTc.~A"r-e-aT·i 
(Visit 3 to Visit 7 (or End-of-Treatment)}. ! 
**Difference = Difforence bet\veen active treatment group and placebo. ! 
*** P-Value: Significance between active treatment groups and placebo was tested on raw data a.."lalysis. ! 

Table 49. 

Treatments 

Oxy4 mg 

Secondary Outcome Analysis - ITT Cohort: 
UDI --- Did You Experience a Feeling of Bulging or Protrnsion in the 
Vaginal Area? Change frorn Baseline (Visit 3) to End-of-Treatment (Visit 
7) 

Mean Standard 
N ~ Baseline Change* Deviation Difference'"'* P-Value"'** 

131 0.13 -0.05 0.398 -0.07 0.0939 

~~~~,~~ 
! Vaginal Area? (v~s[t 3 w Visit 7 (or End-of-Treatment)). ~ ~ I 
! ** D1fference =Difference between active treatment group ;md placebo. ! 
! *** P-Value: Significance betvileen active treatment groups and placebo was tested on rmv data analysis. ! 

Table 50. Secondary Outcome Analysis - lTT Cohort: 
UDT - Did You Experience Bulging or Protrusion You Can See in the 
Vaginal Area'? Change from Baseline (Visit 3) to End--of-Treatment (Visit 

------------------------------,--?} _____ ------------------------- -------------------------.--------------------------- ------------------------------------- ---------------------------------------------· 
i l'Hean i Standard ! 

Treatments J N Baseline Change* J Deviation Difference** P-Value"'** J 

Oxy 4 ino- i 130 0.04 OJI l 0.197 0.06 0.521 l 
-----------------·---·---~-----1--------------------------------------------------------------~-------------------------------------------------------------------------------------------------------------1 

Oxy 6 mg ! 119 0.06 -0.02 ! 0.318 0.03 0.947 l ! 

y;iac-t:F0 f 133 0~12 ~15_155· iJ:.324 J 

i *Change= Change rn seventy of UDl -- Did You Experience Bulging or Protrusion You Can Seem the 
! Vaginal Area? (Visit 3 to Visit 7 (or End-o±~Treatment)). 
I ** Difference =Difference betwec.1'! active treatment group and placebo. 

l __ ~::~--~:~y~_l_i:'.(.'.: __ ~_i_l;'._1_i_~_i_;_;_'.~~~-~--~(.'.!_~~(.'.~_1 __ ~!_i_:.'.(.'. __ tE_~-~~~'._r_1_i?_~!--~-i2~!.2~--'.~~~l __ r_i_'.~'.::(.'.~_<2-~~~~? __ ~(.'.~!-~~l __ 0_r_1 __ ~-~~~~-~l_'.~~~~--'-'-'_1_~~X?_i_~'. _______ _ 
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Table 51. Secondary Outcome Analysis - ITT Cohort: 

Treatments 

UDT - Did You Experience Pelvic Discomfort when Standing or Physically 
Exe1iing Yourself? Change from Baseline (Visit 3) to End-of-Treatment 
(Visit 7) 

Mean Standard 
Baseline Change* Deviation Difference"'* P-Value"'** 

Oxy4 •no i 130 0.24 -·0.15 0.6ll -0.1 0.9167 

l~~~~~~~~~~~-~~;~~~~1~~-!-~~~- -~~~~~~~~~~~~~:-~-~~~~~~ ~~~~~~~~~~~~:-~-~-~]-~~~~~~~~~~~~~~-~~-~~-~~ ~~~~~~~~~~~~~~~~~~~~~~'.:~~'.~-~~~~~~- -~~~~~~~~~~~~~~~~~~~~~~~:-~~~~~~~~~~~j 
! Placebo ! LB 0.13 -0.05 ! 0.377 i 
: : : I 
! * Change = Change in seve1ity of UDI --- Did You Experience Pelvic Discomfort when Standing or i 
! Physically Exerting Yourself? (Visit 3 to ·visit 7 (or End-of-Treatment)). - ' 
! ** Difference =Difference betwec.1'! act[ve treatment group and placebo. 
! *** P-Value: Significance between active treatment groups and placebo was tested on raw data analysis. 

Table 52. Secondary Outcome Analysis - lTT Cohort: 

Treatments 

Oxy4 mg 

UDJ ···Did You Have to Push on the Vaginal Walls to Have a Bowel 
Movement? Change from Baseline (Visit 3) to End--of-Treatment (Visit 7) 

Mean Standard 
N ~ Baseline Change* Deviation Difference"'* P-Value"'** 

130 0.30 -0.05 0.657 0.03 0.7222 

~~)~~~~~ 
! Movement? (Visit 3 to Visit 7 (or End-of-Treatment)). - ! 
! ** D1fference =Difference between active treatment_p_-r oup ;md placebo. ! 

':

I ..,,_ ,:I *** P-Value: Significance betvileen active treatment groups and placebo was tested on rmv data analysis. 

[00152J An lncontinence Impact Questionnaire (HQ) was a list of 30 questions that 

referred to areas in the patient's life, which may have been influenced or changed by their 

incontinence problem. The questionnaire measured how severe women found accidental 

urine loss and/or prolapse had affected their activities, relationships, and feelings. The 

scale to access how severe the activity/relationship/feeling was a:ffected ranged from 0 to 

3, 0 for "not at all", 1 for "slightly", 2 for "rnoderately", and 3 for "greatly." In addition, 

9 for "not applicable" indicated the environment for recording that scale no longm· 

applied, therefore was treated as missing severity. Analysis results of the change from 

baseline (Visit 3) to end-of-treatrnent (Visit 7) for all 30 questions for the ITT cohort are 

presented below. 

[00153] For the ITT coho1i, statistically significant differences bet:vveen the treatm~~nt 

group and placebo were found in the assessment of 12 different questions for the mean 

change frorn baseline to end-of-study. Both 4 mg/day and 6 mg/day oxybutynin vagina! 
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rings showed a significant reduction in the severity compared to placebo for the afiect of 

incontinence on (1) the patient's ability to travel by car or bus fr)r distances greater than 

20 minutes away from home, and (2) sleep. 6 mg/day Oxybutynin vaginal rings were 

able to achieve or approach statistical significance, compared to placebo, for further 

reducing the severity of the effect of incontinence on patient's shopping activities, 

entertainment activities such as going to a movie or concert, ability to travel by car or bus 

for distances < 20 minutes avv·ay from borne, going places if you are not sure about 

available restrooms, going on vacation, church or temple attendance, participating in 

social activities outside your home, frustration, depression, and embarrassment. Tables 

53-82 show the analysis of each question in the IIQ for the ITT cohort 

Table 53. Secondary Outcome Analysis - ITT Cohort: 
HQ-Ability to do Household Chon~s? 

,-----------------~~-~!!g~~-J:}°Q!2!J~~-~-~E!~~JYJ_~i_U1~_2 __ g!!£1::QJ:~I!~~-~g!_~!~!JYj_~j_LZL _______________________________________________ _ 
i Treatments N i P-Vah.ie*'~"' i 
: I I 

Oxy4 mg 130 0.7651 

l Oxy 6 mg 119 0,2236 ! 

l __ :_::::~~-~-~:-~-~'._:~~-~~-~~-~-~~~~-~--~~:_:~~~~--~~~:~-~~-~~~~~~~~~-~~--!~~~-~--~~~-~:-~~~~~--~~~~~-~~~:~~--~~~~--~~~-~-~:~-~~-~:~:~!-~~------___j 
Table 54. Secondary Outcome Analysis - ITT Cohort: 

IIQ---Ability to do Usual Maintenance or Repair Work Done in Home or 
Yard 
Chan 1e from Baseline Visit 3 to End-of-Treatment Visit 7) 

Treatments N P-Value"'** 

, Oxy 4 mg 125 , OA769 ! 
~--------------------------------------- -----------------------------L------------------------------------------------------------------------------------------------------------------------------------------J 
i Oxv6rng 112 i 0.3907 i I **;~-p~\1~1~;~~siir{ific;ii"cel-iei'~~;;;;1;;;;;1-;v;;i;:e-~1~e~t~olips~~<lrT;;;;;J;~\~~stesii:<l0;;;:~,~~<l;1~;;;;;1ysis: j 

Table 55. 

Treatments 

Oxy4 mg 

Secondary Outcome Analysis - ITT Cohort: 
IIQ- Shopping Activities 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7 

N ! P-Vah.ie*'~"' 
I 

131 0.4450 

l---------~~~-~~-~-~~--------- ___________ : __ :_~ ___________ L_ ___________________________________________________________________ ~:_:~:-~-~=--------------------------------------------------------j 
i ***P·-Yalue: Significance betwec.>t; active treatment groups and placebo W<'~~ tested on raw data analvsis. i 
l_-------------------------------~---------------------------------------------------------------------~-----------------------------------------------------------------------------------------~----------------J 
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Secondary Outcome Analysis - ITT Cohort: 
IIQ- ~Hobbies and Pastirne Activities 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7 

N ! P-Vah.ie*'""' 
I 

l~~~ 
! ***P-'lalue: Significance betvveen active treatment groups and placebo was tested on raw- data analysis. ! 
i : 

Table 57. Secondary Outcome Analysis - ITT Cohort 
IIQ--- Physical Recreation Activities such as Walking, Svvimming, or Other 
Exercise 
Chan e from Baseline Visit 3 to End--of-Treatment Visit 7 

! Treatments N P-Value*** 

~~ 
! P-Value: Significance between active treatment groups and placebo \Vas tested on raw data analysis. ! 
: i 

Table 58. 

Treatments 

Table 59. 

Secondary Outcome Analysis - lTT Cohort: 
IIQ- Entertainment Activities such as Going to a Movie or Concert? 
Change from Baseline (Visit 3) to End--of-Treatment (Visit 7) 

N ! P-Value*'""' 
I 

Secondary Outcome Analysis - ITT Cohort 
HQ- Ability to Travel by Car or Bus for Distances <20 Minutes Away from 
Home 
Change from Baseline (Visit 3) to End-of-Treatrnent (Visit 7) 

~·~ 
! Oxy 6 mg 119 i 0.0176 i 
: I I 
i ***[-'-Value: Significance between active treatment groups and placebo was tested on raw data analysis. 
l_ _________________________________________________________________________________________________________________________________________________________________________________________________________________ J 
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Secondary Outcome Analysis - ITT Cohort: 
IIQ- Ability to Travel by Car or Bus fr)r Distances >20 Minutes Away from 
Horne 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

Treatments N P-Value*** i l ___________________________________________________________________ _J_ ___________________________________________________________________________________________________________________________________________ j 
! Oxy 4 mg 129 i 0.0159 i 
r--------o;zy--6--rr1g _________ -----------TTs-----------1----------------------------------------------------------------------6~-oo~Ff------------------------------------------------------1 

! ***P-Value: Significance bet\veen active treatment groups and placebo was tested on raw data ;malys1s. ! 
!_ __________________________________________________________________________________________________________________________________________________________________________________________________________________ ] 

Table 61. Secondary Outcome Analysis -- ITT Cohort 
HQ--- Going Places if You Are Not Sure About Available Restroom? 
Chan e from Baseline Visit 3 to End--of-Treatment Visit 7 

! Treatments N P-Value*** 

~~ 
i ***P-Value: Significance bet\veen active treatmmt groups and placebo was tested on rmv data malysis. i : .... .... I 

Table 62. 

Treatments 

Secondary Outcome Analysis - lTT Cohort: 
IIQ- Going on Vacation 
Change from Baseline (Visit 3) to End--of-Treatment (Visit 7) 

N ! P-Valuc*'""' 
I 

Table 63. Secondary Outcome Analysis - ITT Cohort 
HQ- Church or Temple Attendance 
Chan 1e from Baseline Visit 3 to End-of-Treatment Visit 7) 

Treatments N P-Value"'** 

~:~::~:: ~:): l ~:::):;~ 1 
1---i;;~*-r~vaTlie_: __ s1g£11fican-ce-l:Je1\ve-e-11-~;;;:1ve--treatn1cn.;:-g;:0;:1]J8-a£i_C1_1Jfaccbo-~vas-!e-stecfo11-;:;;\;:,--Ciaia-filiaY);s18:----------J 
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Table 72. Secondary Outcome Analysis - ITT Cohort: 
IIQ- Emotional Health 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7 

Treatments N ! P-Vah.ie*'~"' 
I 

l~~~ 
! ***P-'lalue: Significance betvveen active treatment groups and placebo was tested on raw- data analysis. ! 
i : 

Table 73. Secondary Outcome Analysis - ITT Cohort 
IIQ--- Physical Health 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

.-------T---1--.-e--a---t--n--1-e--n ___ t_s_________ N [ P-Value*** '
1

! 

i 

Oxy4mg 128 0.5352 

! Oxy6rng 118 0.1530 

[::~~~:~~~~~:~~:~:~:~~~:~~:~~~~:~~:~~~:~~~~:~~~:~~~~~~::~~~~~~~:~~~~:~~:~~~~:~~~:~::~~~~~~~:~~:~~:~~:~~~~:~~~:~:~~~~:~~~~~:~~::~~~~:::::::::::! 
TaMe 74. Secondary Outcome Analysis - TTT Cohort: 

llQ--- Sleep 
Change from Baseline (Visit 3) to End-of-Treatrnent (Visit 7) 

~~ 
Oxy 6 mg 119 0.0164 

! ***P--Value: Significance betwec.1'! active treatment groups and placebo W<'~~ tested on raw data analysis. 
l_ _________________________________________________________________________________________________________________________________________________________________________________________________________________ J 

Table 75. s~~condary Outcome Analysis - ITT Cohort: 
IIQ--- Does Fear of Odor Restrict Your Activities? 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

[ ____ ~~-=~-'-~-~-~~-~-~-~------- -------------~------------1-------------------------------------------------------~=~~-~-~-~-~-~: _______________________________________________________ ] 
! Oxy 4 mg 128 i 0.3858 i 
r--------o;zy--6--rr)g _________ -----------TT§-----------1----------------------------------------------------------------------6~-0-s;;T'.f------------------------------------------------------1 

! ***P-Value: Significance bet\vem active treatment groups and placebo was tested on raw data ;malys1s. ! 
!_ __________________________________________________________________________________________________________________________________________________________________________________________________________________ ] 
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Table 80. Secondary Outcome Analysis - ITT Cohort: 
IIQ - Anger 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7 

Treatments N ! P-Vah.ie*'~"' 
I 

l~~~ 
! ***P-'lalue: Significance betvveen active treatment groups and placebo was tested on raw- data analysis. ! 
i : 

Table 81. Secondary Outcome Analysis - ITT Cohort 
IIQ--- Depression 
Change from Baseline (Visit 3) to End-of-Treatment (Visit 7) 

.------T--r--e-a--t--n-1-e--n--t--s------- N [ P-Value*** '
1

! 
i 

Oxy4mg 128 0.7450 

! Oxy 6 mg 118 0.0095 

[::~~~:~~~~~:~~:~:~:~~~:~~:~~~~:~~:~~~:~~~~:~~~:~~~~~~::~~~~~~~:~~~~:~~:~~~~:~~~:~::~~~~~~~:~~:~~:~~:~~~~:~~~:~:~~~~:~~~~~:~~::~~~~:::::::::::! 
TaMe 82. Secondary Outcome Analysis - TTT Cohort: 

llQ--- Embarrassment 
Change from Baseline (Visit 3) to End-of-Treatrnent (Visit 7) 

~~ 
Oxy 6 mg 119 I 0.0337 

! ***P--Value: Significance betwec.1'! active treatment groups and placebo W<'~~ tested on raw data analysis. 
l_ _________________________________________________________________________________________________________________________________________________________________________________________________________________ J 

[00154] Tn this doubk~-blind study consisting of a two-week placebo run-in followed by 12 

weeks of active treatment or placebo, both the 4 mg/day and the 6 mg/day oxybutynin 

vaginal rings demonstrated greater reductions compared to placebo from baseline to the 

end-of-treatment in the weekly total number of reported incontinence episodes and in the 

number of urge-only incontinence episodes. For the ITT cohort, the 4 mg/day vaginal 

ring demonstrated a reduction relative to placebo of 2,22 total episodes (p=0.0613) and 

2.80 urge-only episodes (p0000.558). The 6 rng/day vaginal ring exhibited a reduction of 

2.02 total episodes (p=0.1850) and 2.57 urge-only episodes (p=O. 1803) compared to 

placebo. For the MITT cohort, these reductions were, for the 4 mg/day oxybutynin 

vaginal ring, 2.99 total episodes (p 0000.0364) and 3.29 urge-only episodes (p0000.544) and, 

for 6 mg/day vaginal ring, 2.93 total episodes (tF0.0176) and 3.30 urge-only episodes 

(p=lJ.0223). The proportions of patients in the 4 mg/day and 6 mg/day oxybutynin 
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vaginal ring groups who reported no incontinence episodes at the end of the treatment 

\Vas also significantly greater for both the TTT and MITT cohorts. 

[00155] Urinary frequency was reduced by 0.60 voids per 24 hours for 4 mg/day 

(p=0.()722) and 0.93 voids per 24 hours for 6 mg/day (p=0J)004) compared to placebo for 

the ITT cohort For the IVHTT cohort, these reductions were 0.70 voids per 24 hours for 4 

mg/day (p=O. l 039) and 1.0 void per 24 hours for 6 mg/day (p=0.0020). No statistically 

significant differences betvv·een the 4 mg/day and 6 mg/day vaginal rings and placebo 

were observed with respect to change in average void volume per 24 hours. As a result of 

a decrease in urinary frequency and no change in average void volume per 24 hours, both 

active treatment vaginal rings had an average void volurne increase of 5.32 mL for the 

ITT cohort (p=0.0126) and 4.94 mL f()r the 1\UTT cohmt (p=0.0444) compan~d to 

placebo. 

[00156] Mean VAS was reduced by 0.52 for the 4 rng/day (p=O.O 199) and l .23 (p=0.0012) 

for the 6 rng/day vaginal rings compared to placebo fix the TTT cohort. For the MITT 

cohort, these reductions were 0.44 (p=0.03 74) fbr the 4 mg/day vaginal rings and 1.12 

(p 0000.0045) for the 6 mg/day vaginal rings. 

[00157] Results showed that the 4 mg/day vaginal nngs provided a level of active 

treatm~~nt effect that exceeded the effect of placdJo alone and that the 6 mg/day vaginal 

rings provided similar results compared to placebo, in addition, was associated with 

greater reduction in urinary frequency compared to placebo than the 4 mg/day vagina! 

ring. When considering the MITT cohort consisting of patients who met all three criteria 

for incontinence at baselim~ (as opposed to the ITT cohort that included all thre~~ patients 

with analyzable data for the total incontinence episode endpoint), the magnitude of the 

effect for the oxybutynin vaginal ring groups, especially for the 4 mg/day vaginal rings, 

\Vas even more evident. 

[00158] The incidence of treatment-emergent adverse ~wents report~~d with a frequency of 

2% or greater, by body system, is provided in Table 75. 



WO 2011/163356 PCT/US2011/041444 

- 62 -

Table 75. Treatment-Emergent Adverse Events With an Incidence of2% or Greater in 
Any Treatrnent Group During Double-Blind Period - Treated Safety 
Cohort 

MedDRA System Organ 
Class and PrefeITed Tenn 

Placebo 
(N=l55) 

N % 

Oxy4Mg 
(N=143) 

N %) 

INFECTIONS AND T:N'FESTATIONS 

Oxy6Mg 
(N=147) 

N %) 

Total 
(N=143) 

N %) 

1jR1NXRY--;T~R:Ac:~TiN-}~~i~~Yff)N _________ -------7-------- ----4-_-52----r------1i----------~)-:r)_9 ____ [ ______ i8-----r-12:24--- _____ j_8 ______ ----3-:5-4----
------------------------------------------------------------------------------- ----------------- -----------------+-----------------:-----------------+----------------+----------------- ----------------- -----------------
SINUSITIS 2 l.29 i 3 i 2.10 i 2 i l.36 7 l.57 
D'P-PtkR:£sP1Ri\-T\}t{~-,-~1~R:~\(~~1~-------- ----------------- ----()-_Ks-----1------j--------'----:ffo----1-----------------t---0:6_8 ____ -------5------- -----f:Y-2 ___ _ 
INFECTION ! ! ! ! 
------------------------------------------------------------------------------- ----------------- -----------------+-----------------:-----------------+-----------------:------------------ ----------------- -----------------
VULVOVAGINAL MYCOTTC 4 2.58 ! 3 . 2. l 0 ! 6 ! 4.08 13 2.92 
INFECTION ! ! ! 

GASTROINTESTINAL DISORDERS 

I~~\-~iD_Q:tH _______________________________________________ -------~-------- ----~)-~----l------J--------1----~}~-~----f-----\~-----l--} __ Q~?~! _________ ?_~------ ____ ?_:~-~----
N At sEA 1 .,.6::i : 4 • -'-'.8C : ,_ • L,( 7 L,, 
-----------------------------------------------------------------------------------------------------------------+----------------+----------------+----------------+---------------------------------------------------

~~§W~~o~~---------------------------------- -------~------- ---+-~~----f-------~-------·---+i-~----f-------~-------1----~~i~---- -------~------- ---+~-~----
DIARRIIOEi\ 6 3.87 ! 2 l.40 ! 5 ! 3.40 13 2.92 

REPRODUCTIVE SYSTEM AND BREAST DISORDERS 
vXc:iiNXC1W~frj{AR:(}~;------------------------ -------;5-------- ---jj~7----r-------5--------,---j3()----r-------7--------;----4j-(;---- _______ 1_8 ______ ----4))_4 ___ _ 
-----------------------------------------------------------------------------------------------------------------L----------------L----------------L----------------L---------------------------------------------------
VAGINAL PAIN 0 0.00 i 3 • 2.10 i 0 i 0.00 3 0.67 
v~\oYN~\I-rr~\EKT<Sfiliii~\GE: _____________ -------4------- ----2-_-5-s----r-------2-------'----r4-o----r-------6-------t-4:os ____ ------T2 ______ ----2:76 ___ _ 
VAGINAL ERYTHE:tviA 2 1.29 ! 0 0.00 ! 3 ! 2.04 5 l.12 

MUSCULOSKELET AL AND CONNECTIVE TISSUE DISORDERS 

-~~~-~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J-~~~~~~~~~~~~J-~~~~~:~~~-~J~~~~~E~~~J~~~~:-~-~-~J~~~~~~~-~~~~~J~~~~:-~~~~]~~~~~~~~-~~~~]~~~~~-:-~~~~~~~ 
NERVOUS SYSTEJVI DISORDERS 

HEADACHE 2 L29 I 3 2.10 ! 6 4.08 2.47 

RENAL AND URlNARY DISORDERS 

Iii:Ell~Ii~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~]~~~~~j?_~~~~]~jjj~J2~J~~~~~~I~~~~~~LIJ_~g~]~~~~~~I~~~~~~L~I~-~~]-~~~~~~I~~]-~j_Ii~~~-
INvEsTmATroNs 

HEP ATTC ENZYME INCREASED 2 L29 0 0.00 3 2.04 5 1.12 

[00159J The incidence of treatment--emergent adverse events was comparable across 

treatment groups with the exception of urinary tract infection, dry rnouth, and headache. 

The most commonly reported adverse events w~~re urinary tract infection (12,24%, on 6 

mg/day oxybuty11in vaginal ring, 9.09% on 4 mg/day oxybutynin vaginal ring, and 4.52% 

on placebo) and dry mouth (10.20% on 6 mg/day oxybutynin vaginal ring, 4. 90% on 4 

mg/day oxybutynin vaginal ring, and 2.58~~ on placebo); both adverse events were 
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associated vdth incidence rates that increased with dose. The incidence rates of dry 

mouth compare favorably to the 29-61 % rate reported for an oral, extended release 

formulation of oxybutynin (Ditropan XL®) and are similar to the rates of 4. 9-9 .6% seen in 

a twice weekly transdermal oxybutynin product. 

[00160] All of the various embodiments or options described herein is combined in any 

and all variations. While the invention has been particularly sho\vn and described with 

reforence to some embodiments thereof, it will be understood by those skilled in the art 

that they have been presented by way of example only, and not limitation, and various 

changes in form and details is made therein \vithout departing frorn the spirit and scope of 

the invention. Thus, the breadth and scope of the present invention should not be lirnited 

by any of the above (foscrib(~d (~xemplary ernbodi1m~nts, but should be ddim~d only in 

accordance with the following claims and their equivalents. 

[00161] All documents cited herein, including journal articles or abstracts, published or 

corresponding U.S. or foreign patent applications, issued or foreign patents, or any other 

documents, an~ each entirely incorporated by reforence herein, including all data, tables, 

figures, and text presented in the cited documents. 
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WE CLAIM: 

1. A method of treating a condition associated with overactive bladder, compnsmg 

administering to a female an intravaginal device cornprising: 

(a) an annular first matrix comprising a pocket and a pocket wall, vv·herein the pocket 

wall has a uniform thickness, and wherein the pocket wall encompasses the 

pocket; and 

(b) a second matrix comprising an anticholinergic agent, wherein the second matrix is 

locat~xl in the pocket. 

2. The method of claim 1, wherein the first matrix further comprises a slit, wherein the slit 

extends a length of the pocket. 

3. The method of any one of claims l and 2, wherein the condition associated with 

overactive bladder is selected from the group consisting of urinary incontinence episodes, 

urinary urgency, urinary frequency, involuntary bladder contractions, and relaxation of 

tb~~ bladder smooth musch 

4. The method of any one of claims 1 to 3, wherein the intravaginal device is administered 

to the subject for l hour to 6 months. 

5. The rnethod of any one of claims l to 3, wherein the intra vaginal device is administered 

to the subject for l day to 1 month. 

6. The method of any one of claims l to 3, wherein the intra vaginal device is administered 

to the subject for 2 days to 2 weeks. 

7. The rn~~thod of any one of claims J to 6, vvberein the anticholinergic agent is selected 

from the group consisting of oxybuty11in, tolterodine, trospium, solifonacin, darifonacin, 

dicyclornine, propantheline, propiverine, bethanechol, methylbenactyzium, scopolamine, 

and pharmaceutically acceptable salts, esters, hydrates, prodrugs, or derivatives thereof 

8. The method of any one of claims l to 7, \vherein the anticholinergic agent is oxybutynin. 

9. The rnethod of any one of claims l to 8, wherein the anticholinergic agent is released 

from the intravaginal device at a rate of 0.1 mg/day to 50 mg/day. 
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10. The method of any one of claims 1 to 9, wherein the anticholinergic agent is released 

from the intravaginal device at a rate of l mg/day to 20 mgiday. 

11. The method of any one of claims 1 to 10, \vherein the anticho!inergic agent is released 

from the intravagina l (fovice at a rate of 4 mg/day to 6 mg/day. 

l! The method of any one of claims 1 to 11, wherein after the intravaginal d(wice is 

administered to the subject, the average maximum (Cmrrx) plasma level of the 

anticholinergic agent in the subject is 1 ng/mL to 15 ng/rnL. 

13. The method of any one of claims 1 to 12, wherein after the intravaginal device is 

administered to the subject, the average maximum (Cmax) plasma level of the 

anticholinergic agent in th(~ subject is 4 ng/rnL to 12 ng/mL. 

14. Tb(~ method of any one of claims 1 to 13, vvherein after the intravaginal device is 

administered to the subject, the average time to achieve maximum blood plasrna 

concentration (T max) of the anticholinergic agent in the subject is 60 hours to 100 hours. 

15. The method of any one of claims l to l 4, wherein the area under the plasma 

concentration of the anticholinergic agent versus time of administration curve (AUC) is 

30 (h x ng/mL) to 800 (h x ng/mL). 

16. The method of any one of claims l to 15, wherein the area under the plasma 

concentration of the antichollnergic agent versus time of administration curve (AlJC) is 

50 (h x ng/mL) to 100 (h x ng/mL). 

17. The method of any one of claims l to 15, \vherein the area under the plasma 

concentration of tb(~ anticbolim~rgic agent versus time of administration curve (AUC) is 

100 (h x ngimL) to 300 (h x ng/mL). 

18. The method of any one of claims 1 to 18, vvherein after the intravaginal device is 

administered to the subject, the average maximum (CrnHx) plasma level of a metabolite of 

the antic ho linergic agent in the subject is l ng/mL to 15 ng/mL. 
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19. The method of any one of claims 1 to 18, wherein after the intravaginal device is 

administered to the subject, the average maximum (CrnHx) plasma level of a metabolite of 

the antic ho linergic agent in the subject is 4 ng/mL to 12 ng/mL. 

20. The method of any one of claims 1-19, wherein after the intravaginal devic~~ is 

administered to the subject, the average time to achieve maximum blood plasma 

concentration (Tnmx) of a metabolite of the anticholinergic agent in the subject is 60 hours 

to 100 hours. 

21. The method of any one of claims l to 20, \vherein the area under the plasma 

concentration of a metabolite of the anticbolinergic agent versus time of administration 

curve (AUC) is 30 (h x ng/mL) to 800 (h x ng/mL). 

22. The method of any one of claims 1 to 21, wherein the area under the plasma 

concentration of a metabolite of the anticholinergic agent versus tirne of adrninistration 

curve (AUC) is 50 (b x ng/mL) to 250 (h x ng/mL). 

23. The rnethod of any one of claims l to 22, wherein the area under the plasrna 

conc~~ntration of a metabolit~~ of the anticholinergic agent versus time of administration 

curve (AUC) is 100 (h x ng/mL) to 200 (h x ng/rnL). 

24. The method of any one of claims 1 to 23, wherein the ratio of a metabolite of the 

anticholinergic agent AUC to the anticholinergic agent A UC is 0.5 to 2.5. 

25. The method of any one of claims 18 to 24, wherein the metabolite of the anticholinergic 

agent is N-desethyloxybutynin. 


