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Dl SEASE Rel ated Application [001] This application clains priority to
U.S. Provi WOHaroagsl i cation No. 60/ 714,150, fil ed SepPeRbH8i0§033671
2005, by Mehdi Paborji, and entitled "THERAPY FOR THE TREATMENT OF
DI SEASE, " which is incorporated herein by reference inits entirety.
Background of the |nvepkRRpyFoR duefTHHerimNanoF DISEAS¥Y] The present
invention is in the field of pharmaceutical conpositions and nethods
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urination; urgency; and urge, or reflex, incontinence. Frequency is an increase in the

number of micturitions, to as many as eight or more a day. Urgency is the strong and
sudden desire to urinate. Urge incontinence, or reflex incontinence, is the situation where
the urge to urinate cannot be controlled. Nocturia, or nighttime urinary frequency that
disturbs sleep (more than twice a night), is often included as a fourth symptom. The
symptoms of OAB may appear individually or together, and it is not known whether they
have a pathologic or neurogenic cause.

[004] Incontinence is present in over half of female patients with OAB. This
condition affects more than 33 million Americans and imposes considerable economic, -
social, and psychological burdens. Although continued research in the pharmacologic
management of lower urinary tract disorders have led to alternative treatment options, the
symptoms of OAB are generally underreported by patients and under-treated by
healthcare professionals.

[005] Several classes of medications have been used to treat and manage

OAB, including calcium channel blockers, tricyclic antidepressants, alpha-adrenergic
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ant agoni sts, estrogen, and anticholinergic agents. Anticholinergic
agents, which exert their effects at nuscarinic receptors and
suppress owalimimiels the intensity of involuntary detr BEDUSHIEBREL
contractions, are the first-choice pharmacotherapy for OAB, and nay
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the newer extended-release orm ulations o in an]d tolterodine provide

comparable or perhaps slightly better efficacy and enhanced tolerability compared with
immediate-release formulations. More recently approved agents including trospium
chloride, solifenacin succinate (Vesicare) and darifenacin (Enablex) appear to have a
better side effect profile, i.e., slightly less dry mouth. Nonetheless, the dry mouth and
constipation continue to be problematic and patients stop taking the medication after short

period of therapy.



[008] Thus, there exists a need in the art for a nedication that
provi des sufficient efficacy for the treatnment of OAB, with nuch
reduced | ewd20071/0555e effects in order to increase patPENUS2006/033671
conpliance, confort, and efficacy. Summary of the Invention [009]
Di scl osed herein ph i eI oNPL: LSl :

t herapeutically éﬁtﬁcti \a)fglmgﬁr%equ%\te }%%% ag{%?‘? ;ﬁgIttﬁec%prr%g)adnxgp(géﬁgblg%aﬁpmwdes
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di scl osed herein are pharmaceutical conpositions conprising a
therapeutically effective am)u%tumofal %f{hilerh?\; n{f‘O%rrpound and a
therapeutically effective anount—vFﬂ—lai—sercm(?——conpound, wherein the
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causes stinul ation of galivary gl ands. Al so disclosed herein are

met hods of t fEHCHHY & ﬁ‘ﬁ"é‘?‘?“é‘F%lyc8ﬁi?g?’%if}’i‘b°uafd A nft sTEEMNn GOPBPUEYp 4T etht
in need ther gehpatitdgredbeivt amaldt \of & tfi€cdompbundawWhedelh tHeffiret dotmpSiind is an
conpound and a therapeutically effective anmount of a_second, conpound,
wherei n t he f‘PYEcapy &H&“‘i‘@‘é‘ﬁr%%i‘%eﬁ‘ugﬁa“ﬁi’% Corgpound, cases %ﬂ&’?ﬁ“%f’ ic

agent and t helivaggRAd, SAMRAHIRIcHERYSRScIRvesBohaibiien, of salivary gl ands.
Further, disclosed herein are nethods of treating a patient

conprising admi nil8P&Fi nPitelsyl fareimente PItRde Pt Fiefapra Fatient comprising
t her apeut i caddminiebfiRCid ¥ BatRADMMee® thertof b KShape RRMBUEER ctiv@ amount of a first
therapeutically effective ampunt _of a second conpound, and a

t her apeut i cafIipowid adpiRespsisali offtivg amap @1 & Fepnd sAypPoundsyhesithe fest

first conpougghpofin®i} ANintifsGAAKik Rk Gn QhtichBlimRLd RAI dndeh@kéeord Sithpouhdie
second conpound causes stinulatjon of sali vary(l gl ands, ~and the third
compound r el FREFE stimplgtian ptbsalpya&l glapdg. Also disclosed her€in are methods of treating a

patient comprising administering to a patient in need thereof a therapeutically effective

amount of a first compound and a therapeutically effective amount of a second compound,
wherein the first compound is an antimuscarinic or an anticholinergic agent and the
second compound causes stimulation of salivary glands. Further, disclosed herein are
methods of treating a patient comprising administering to a patient in need thereof a
therapeutically effective amount of a first compound, a therapeutically effective amount
of a second compound, and a therapeutically effective amount of a third compound,
wherein the first compound is an antimuscarinic or an anticholinergic agent, the second
compound causes stimulation of salivary glands, and the third compound relieves

constipation.



WD 2007/ 027675 PCT/ US2006/ 033671 Brief Description of the Draw ngs
[0011] Figure 1 is a graph show ng the anount of saliva flow

col | ected WO 2007bR36M&N subj ect subsequent to the adm ni SPECERUSM/BB6T1
oxybutynin (4, dianond), pilocarpine (., square), both (., circle),
and neither (A, triangle). [0012] Figure 2 is a graph show ng the

percentage of saliva flowwth reference tg time zero. [0013] Figure
3 is a graph show ng the eff&ﬁ@iﬂ@%ﬂm the adm nistration
of pilocar pi ne, H] OXpi ML YNk B gpzﬁh REbvAsH e @bt & sﬂiva'f:ﬂow doNécted ialal
experinments, exc for placebo triangle )é/awhere ere wa

oxybut yi n, dwghan ﬁﬂbﬁﬂét:&lb%ﬂqﬁ@t Beﬁhﬁ@dfﬁlﬂﬁirﬁ'io%f)@? utypin (¢,-dignqagd), pﬁ%fﬁ‘é’r“?)
t=30 mn (. (H s\%h @ﬁ%& ?i?clé) @dggﬂfg} ,thighgiesli amond) . [0014] Figure 4
sho

is a graph of dlf rent dose rati os_betwe :
oxybutyni n and pit0&ar pFigeech isal goph showing thoesentessy af &allya fg‘“‘é “itaph
showi ng the SRIAr, {-‘,ﬁ‘%z‘% stinmulated salivary output follow ng oral
adm nistration o oxybutynin (e, circle), 30 ng cevineline g ,

di anond), pl acebt(m@:ﬂ t FigemagB el}? a e ashowivgi thatsffeat of taney 9eEY dph Uend

cevi nel i ne ‘Qf?,,ﬁj, Bistbid ¢ Ar-aRNfor all
showi ng the a(gglr%g fl%nozﬁf g;%loca nul a%h JLyga I val{:glgu%d&ﬂpﬁtt foltl ow ng(}1 oar al
adm ni strat m;perbﬁent% RERep lfidy eplwbmélt, driangled evhergi thierey e @asoxybutyin, and
conbi nations . e}% e%elzrgca r%ﬁét&%é éttfmog F gi% Q‘Lgﬁnﬁﬁ]@ %ﬂ'ag) and t = 60 min

tol t erodi ne/l?ﬂ pine wth ca pi ne adm’ni stered at
di fferent tl(rtechamorﬂhd pI acebo [0017] Figure 7 is a graph showi ng the

rel ationship of adm n %IthE gfrr glﬁ)%n&qﬁe SR clBE fRferft |69§§q‘5t% BErweth

. . F1 re 4
stinulated saliv ry out l%fl m ni stration of
tol t er odi ne ct}@bﬁtyxﬂﬂmdMamlﬂxeecdlsﬁle@deptl on of the Pref erred

Enbodi nent s [00134‘}9%1; gﬁ]‘wr’m{f{ fr%n glra%g Ehet & tdﬁs%ﬂtofcgft,?g}égﬁasgg‘ra}ge

bl adder (QAB) ar cons |pat| n side effects
current appraagifdlowadadrat s«hnmismtnbny»f ﬁmgtohyhuynmdey@tcl%ﬁi@ Mg egfimeline (4,

sust ai ned rel.ease, of t cti.v Sof° H%,?{ | DqO%evimeline
t ol t er odi ne. dlarﬂ%fﬁp eﬂ?‘é‘?{’]‘f é% g '@f%o | &8 Fﬁ%&ogs?l ﬁ/ﬁs l'?er from t hese
si de ef f ect s(rand-10yew, shpie). quality of life is hanpered
significantlytoé{ﬂ ex end hat ma at i S_¢di.: i D& he
medi ations after | g]_] iggre 0 15 2 sgra;}n ZFEIOWLXg Qhe Por&paﬁg&x ot lRG R 4 | r§
output following oral administration of 2 mg tolterodine tartrate, with vartous
combinations (2 mg tolterodine/5 mg pilocarpine and 2 mg tolterodine/10 mg pilocarpine
with pilocarpine administered at different times), and placebo.
[0017]  Figure 7 is a graph showing the relationship of time of administration
of 10 mg of pilocarpine on stimulated salivary output after oral administration of 2 mg

tolterodine tartrate.

Detailed Description of the Preferred Embodiments

[0018] The major limitations of treatment of overactive bladder (OAB) are the
dry mouth and constipation side effects. The current approach to address the dry mouth is
development of sustained release of the active moiety, such as oxybutynin or tolterodine.
Patients taking OAB medications still suffer from these side effects and thus their quality
of life is hampered significantly to the extend that majority of patients discontinue the

mediations after about 4-6 months.



WD 2007/ 027675 PCT/ US2006/ 033671 [0019] Thus, in the first aspect,
the present invention relates to a pharnmaceutical conposition

conpri si ngwo theeaesut i cal ly effective anount of a firsPCT/USMNP@GIAETL
and a_therapeutically effective amount of a second conpound, wherein
the first Comoog 94 S Al THE G A0 nd bl SRRMAACTakE agent
and the second c CAuSes st1mul ation of sa ivary gl an

[ 0020] The fphagnaoeutmpbmmpoemon leempriringna deaapewishlly effftivé minowns of a first
described h I ve
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pharnaceutlcalIy[&@@éptébbéHSammnmumbpﬁdwwgmnm@ﬁémﬂ mmumsnmmdhavﬁnds
known now or ter e re t B W thi he
scope of theheﬁérngsignt dcg}@!) gsgsre I(iaﬁ) glg ﬁ‘éaﬁ%ggdr%eo‘gwab% r?%ﬁ‘?eé :{\ﬂé«,&né
first conpoumdqusne;utscdwﬁ'uatrrdmptbunﬁos mmhamlst oRBI2RY NRB m@sdihic Repeptfts. In

Che ot e R enthoBimefis PRE TR MR . B SAERARE 18 b Clon B AR o

t her eof mhereln eac |nde
group conS|sbmmgymh htpterodjme , sddhhmh mmﬁmmmnanﬁn@wnpy&mmmnmwﬁromya

al koxy, carbgx te nd a and apd n eac ndent |
el ect ed 11 o fiesf o s FiruiBd P, OB BB FBSIL R oty
and R2 is i nbepdndeptd for hetrethad of @ ABarctwithirghoseppaatitis Iﬁésbﬁtgﬂlso]bsure

hydr ogen, al kyl, ox and I certain,enbodi nent

Rrand R2 is hydrd E%Zﬂ %’b égﬂ%sél?ﬁr}ﬂg |°ﬂ‘§‘ﬂ?Lg‘d15|3§°P1§° Ozg?@d?clrom
t he group consisting of hydrogen hydr oxy, and al koxy. In
certain enbodinents, R3 is hydroxﬁﬁh 24] I n s8gps enbodi nents, R4
and R5 are each independengly sel ected gom t ddp consisting of
hydr ogen, al kyl, hydroxy, “and al ko odi nents, R4 and
R5 are each |ndependently an akiytyi— | rk? r enbddi nents, R4 and R5
are each independently selected fr the gfolp consisting of methyl,

ethyl.or oDyl Malibulay' SRR Loy AUAETCRY WLl n 0L her

R; - Ry are each independently selected from the group con51st1ng of hydrogen,

n

alkyl, nitro, amino, cyano, hydroxy, alkoxy, carboxylate, and amide; and

m and n are each independently selected from 1, 2, 3, 4, and 5.

[0022] In some .embodiments, each R, and R; is independently selected from
the group consisting of hydrogen, alkyl, hydroxy, and alkoxy. In certain embodiments,
each R; and R, is hydrogen.

[0023] In some embodiments, R; is selected from the group consisting of
hydrogen, alkyl, hydroxy, and alkoxy. In certain embodiments, Rj is hydroxy.

[0024] In some embodiments, R and Rs are each independently selected from
the group consisting of hydrogen, alkyl, hydroxy, and alkoxy. In certain embodiments, R4
and Rs are each independently an alkyl. In further embodiments, Ry and Rs are each
independently selected from the group consisting of methyl, ethyl, propyl, n-butyl,
isobutyl, and tert-butyl. In other embodiments, R4 and Rs are each independently ethyl.



WD 2007/ 027675 PCT/ US2006/ 033671 [0025] In some enbodi ments, R6 - RO
are each independently selected fromthe group consisting of

hydr ogen, sk3o7/0d1g%8r oxy, and al koxy. I n certain enbodi REHUSINGE367E
RO are each independently a hydrogen. [0026] In sone enbodinents,- the
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is an anti C%O%{e%ﬁéhqg{eg%eﬁlyatl@%é‘éﬂy suppr essi ng i nvol unt ary

contractions er”s “snbot h nuscle. ‘%‘l}’/ﬁ yni n l’ al so a
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Detrol (r) (as ine tartrate I n anot her enbodinment, the
first corrpomﬂabeif@et;dxgmﬁuﬂlydroxynet hyl derivative of tol terod| ne.

[0028] The term ém%pounggﬁ di ﬁ[@prﬂébki?stS&Hpouxfdeﬁseﬁtﬁtefoﬂm@, or &

formul ati on of oes not cause si ficant jirritat
to an or ganiphmmicoewsinilytacieptable saia@hnrm’fé?re@ daker E‘swﬁtﬂi h%?%&}’&fné"

bi ol ogi cal actiyv SloTgRERE REF
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acid, nitric aghd eRNPSRNRLLC AR th rRNGRS fsCioRhetne LAEHES | OnaGither

met hanesul folﬂgr(? SRf‘l onic acrd, p-toluenesul fonic acid,
sal i cylic acémboamebnt, e ﬂrstIcempdahdirsmmdm@ametbﬂldmva@mfé?@@d%

obtained by react !}[Bg](mnﬁ“gg% undlaa?rl;lat}eu bﬁaﬂt% r@tobdaf%ﬁndlﬁloﬁ%fm

a salt such as at{ an t, such as a
sodi um or a Pebpsin tha aoks n@tncaatekagmﬁrant e‘aﬁatldm bre e bragaibm 1o ek KdS a

calciumor a ntgrse Hj%fﬁl t, ‘B? a[%ac! % teo%‘he %@3@&? h§g§§§ ?ﬁ&l%ﬁoﬁ&% of the

di cycl ohexyl am ne
net hyl anmi ne, ccaﬁpﬂ)uﬁcalmﬁnnabmmeﬂtsmlbe@mmd backding g gepagd af ¢ ivension

lysine, and the like, z{ ) ng}%hﬁy%“c{%QBHé kil G, ogl%gﬁ ! i SEIRRUES, Aben

a particul ar Wb und’e hat’ the nams
refers to bogdd, tﬁnesphbxaeadixasmqmm adid, egtagic iacid, éthmhallfomg rpiduetbeneaiNanie he

pharmaceutical ly accept t hereof S
scope of theddi% rPrFPI“FrE??‘EE’P ﬁemﬁlgécgclg B Ehﬁ]—? % Pl?a%ggece gitragaiéseeantﬂﬂg be

tol t er odi ne, ohtaiBed byl Bctidg b Fompound of the invention with a base to form a salt such as an
ammonium salt, an alkali metal salt, such as a sodium or a potassium salf, an alkaline
earth metal salt, such as a calcium or 2 magnesium salt, 2 salt of organic bases such as
dicyclohexylamine, N-methyl-D-glucamine, tristhydroxymethyl) methylamine, and salts
thereof with amino acids such as arginine, lysine, and the like.

[0029] Throughout the present disclosure, when a particular compound is
named, it is understood that the name refers to both the free base, or free acid, of the
compound, and the pharmaceutically acceptable salts thereof. Thus, for example, the
scope of the term “tolterodine” covers both the free base of tolterodine, i.e., (R)-2-[3-

{bis(1-methylethyl-amino]-1-phenylpropyl] -4-methylphenol [R~(R*R*)}-2,3-
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[ bi s(1- net hyl et hyl - am no] - 1- phenyl propyl ] - 4- met hyl phenol
[R(R*,R*)]-2,3- -6 WD 2007/027675 PCT/ US2006/ 033671

di hydr oxybst@aredowsisc aci d, and its various pharnmaceut i 8arU$2006/033671
acceptable salts, for exanple tolterodine tartrate. [0030] A

POl v b ol SulRaRiE i 8 i BARK hlfthch RO MBS HD

in vivo. Pro re o becaus Inso I ons,
may be easi eexaﬁmletd&mdnnesaremethan t he parent drug. They may, for

rotance, be ooy} 0L AP AR b Bk

phar maceut i ceabo.Cc Prqaibgs tdr® nﬁenoumﬁll tﬁaausrame rsmn@l sitgtios) themymalebo psier & e
increased p b|||ty or si e late An .ex

without |imt ]f“gt © F"E?Htr g’@fg\/\otlfea m%”é 3r E5BRS U G bé?avgﬁlg%p?yesorea

i nvention V\hadnhmlstsatﬁd whekesithy mlenas naﬂ 'Emtps:rdn(gtﬂw aTsprhmztnumi’o)ved gobubility
facilitate tra sm t%’ea)twacross .a cel

ter y
s detriment P F FpoB e e o, T St ] CERPIGHe hoeeskd
hydrol yzed t galititlitg af ooayibi t6 f@Giie. Anexanie, Vsethomihmhmn modrtrgwmﬂd

the cell where water bI t benefi.c f.urt her

e ity onbe bemeaE e pret i U 1 s gk A g S8 oy

% 8 gg] Wlner e tohtacﬂma&gtangiﬂmmsac{mﬁi akal méﬁdraﬁ@w@ér@\é}hﬂesdlﬁﬁlﬁ@fﬁ tat@menpdl ed .
n sone odl e e C n C

Looni st T B i s frebo 0 LT T e eBf ofk e

12 r gm It he gr Obl’@ltﬁ Qﬁ&l 1&§:ﬂd’1&e QEll whérk %&F—&éﬁlﬂ;’c}s’ GEHENERAALN S, fuaﬂd exihflosf 4 ne
the latter a em ca S - o .

am nopr opy! ) B W%]"é‘glﬁ él OHIPSHV‘LW&ES@@H‘L%’F}&M‘? I poagid gyqup verehe
phar maceut i cadpkifle lsmmza@{oq,r&aagm@gmwlﬁawg t hereof. In further

enbodi nents, the second _conpound is pilocarpine, or
phar maceut i cal | y B8pt Ibpamsgpiodghenis, %‘8 P FREFDRERC is IathB]t“f?ég“’ agonist.

embodi nent s, [nf &erain QEHIENEATAAY E@oﬁtﬁcoﬁ? Whaek lsa&ted%o@tm@émﬁmtmg@tl y
accept abl e salt or prodrug thereof 00321 In some enbodi nent s

second conpoRiiapieacamgigtPdonifaseniiealater qant iowrechRpIcRly p2-[ r| )
N R3~ ~ O Narﬁﬁlloﬁégylﬁﬁmfé]eﬁﬁﬁétﬁﬁﬁp Qilidregeh| phodsheRPleaBh e ad tphﬁfna&hﬂ%iﬂjﬂg
ther eof, Vmegc%éprilzable salt or prodrug thereof. Tn further embodiments, the second compound is
pilocarpine, or a pharmaceutically acceptable salt or prodrug thereof. In other
embodiments, the second compound is cevimeline, or a pharmaceutically acceptable salt
or prodrug thereof.
[0032] In some embodiments, the second compound is a compound of

Formula I

Ry
RI R¢ Ry RS\I/RZ

® g f(}

Ry Rs

or a pharmaceutically acceptable salt or prodrug thereof, wherein
R; - Ry are each independently selected from the group consisting of hydrogen,

alkyl, nitro, amino, cyano, hydroxy, alkoxy, carboxylate, and amide.



R, - R9 are each independently selected fromthe group consisting of
hydrogen, alkyl, nitro, am no, cyano, hydroxy, al koxy, carboxyl ate,
and am de. wOr20020B7/ 027675 PCT/ US2006/ 033671 [ 0033] PEI/E820856/033671
enbodi nents, Rl and R2 are each independently sel ected fromthe group

consi sting of hyﬁ,@gﬁe al K¥Linb Q@ XM ard F’Jéﬁ@ﬁ(iﬁdepleﬁheﬁt%fsteﬁbtgdﬁ'om

enbodi nent s, S (T epen ent an al'kyl. 'In further
enbodi ment s theRirognensiding oEhydaekn, alkyldedoxdand Iak}lm?s&e |Te eqrigip embadineRe Ri

group consi St%%gtae odTE n%@%end&&pxgh gl 01%55& é?wowmemslﬁ Ql‘dtB/zl are @Al

tert-butyl. are each i ndependent |
methyl . | ooaﬂc]epéuuersmlmﬁ@bmmm groujRIonsisiog femestdhethyld evarg e

sel ected fra nﬂ]}-’{“g (Qtr ?%BLP'P i Stlhgr e@gdlﬁgr&gw raf?cgﬁﬁar Bk )ﬁ'depeﬁd@ﬂﬂ%h’thyla nd

al koxy. In o) re eac I ndependent g¥
hydr ogen. | 00351[ﬂﬂl4]anohhmneae¢emmpnt$,ﬁh PRearesach lnd@mdpr@ﬂy selepted 8t o

a phar maceut cal t hofibfeBS RV E
anount of a ?5’8? @S%tgﬁﬁgh@ﬁ%e%%h@ U%nldrc@{ ngﬂ% rgagH ve anount of
a second comryunctkachnnedpendenthehytiiopat corrpound is an antinuscarinic
or an anticholin c agent, as described abov ical
compound reli evg@%ébnsﬁ\ pottien ASPCtg é’f"sf"ﬁ 1%3:1?1%11 %n%%ig? ﬁlg &gumﬁ
second conpoypgodiorS&ingeisiag af thempeliially gffatipe eansit s |arfgst(ﬁ0m0l91d(ﬁyﬂ a
softener, a |axativ f.iber treatnen and e al
agoni st. | n WeAReuEsAly aitsrlut anovp a§%°88‘$18°r%p6) @%}néﬁes%%%@g%“n? i
the group CoRfuskiig oPin daticRUSSENE ageﬁaammrm& hydve.eind the ssrend Gompound
casant hranol , cascara sagrada, castor oil, danthron, dehydrocholic

aci d, docusaheVeRtRFIRHOYocusat e sodi um gI ycerin, |actul ose,
magnesi um ci t r at ggo38RIN@S kaENMEEodetE, theaghes| dmmpomldde seleaginfer i

sulfate, malt soup, extract | cel | ul os

m neral oi I SRR FAUPighing of pf’o?t%é?i%ﬁ'ié'hfil axau?maﬁb[eﬂb?agﬁent ycorkl‘:ﬂ,s[I ég%c(spm

pol oxaner rtidd Sxdrist.UTA sotshabbdhiedy ehienptiinkli compaen taselectsd :fmmshaiasvp

and sodi um phosphate. [00371 In cer r] enbodi.men the s con
bl Resy

conpound is eSS ﬁb‘fa‘t?flyl qeghonyined P8 CAFA{RAIOR AR paS

NS NN R3 R‘fanﬂ?on, dehydrocholic acid, docusate calcium, docusate sodium, glycerin, Iactulose
magnesium citrate, magnesium hydroxide, magnesium oxide, magnesium sulfate, malt
soup extract, methylcellulose, milk of magnesia, mineral oil, mucilloid, polycarbophil,
polyethylene glycol 3350, poloxamer 188, psylfium, psyllium hydrophilic, senna,
sepnosides, and sodium phosphate.

[0037] Tn certain embodiments, the second compound is a compound of

Formula 11

@l T i“ E"
(1) (J N \b]i "Ry
Ry R, Ry
or a pharmaceutically acceptable salt or prodrug thereof, wherein
R; - Ry are each independently selected from the group consisting of hydrogen,
alkyl, nitro, amino, cyano, hydroxy, alkoxy, carboxylate, and amide, and

m is selected from 1, 2, and 3.



or a pharmaceutically acceptable salt or prodrug thereof, wherein Rl
- RO are each independently selected fromthe group consisting of
hydr ogen, watiogt/g276ist r o, am no, cyano, hydroxy, al koxy,PCEUsroemd3sdre,
and am de, and in is selected from1, 2, and 3. -8 WD 2007/ 027675

PCT/ US2006/ 03367 1[ .’{8? 03 %% s!&rﬂ% %Hlﬁgdﬁﬁg? qi rﬁE Q%l@cteﬁﬁ'aﬁ'lstgé %{‘oﬁg tc‘Sﬁ’slsané’ Tk

the group consistin % gen, roxy,
certai n enbodydressnsalioR] hyd@xa ang dikoxy brceaicﬁm exibreixgnts, Ry ifswrltyldeipiy 01‘ an

embodi Ment s, 4R S SEhEE LKA 15 Qiakn 905 S oAl s ke,

met hoxy, et hoxy,” propoxy, ut oxy, 1so utox

ot her enbodi mefipxy, cthRy, properst hduipxy, [DDB6Yy, ki @mombbdﬁhmnandmm
R2 and R3 - ?9 Jﬁl Qch i ndependently selected fromthe group
consisting o hy roge al kyl, hydroxy, and al koxy. In certain
enbodi nent s eac hl0922] andn mne e dimentse aash Rm@ériéndﬁmbieyeadl ndelrendpatiy

0040 . fﬁ;ﬁ:p f .
E:on3| ]st| ng o?é&lﬁ}a roge 5?51513%/8?}5@5&(3 ﬁgfdlh& jqﬁng%g Inr?emm
enbodi nment s, elﬁgodlmeﬂamemhkyhnd Rsnt Hgmeh@nndegmgdbfm&mgenm is selected
T romthe group C ft ' N9 <& {1 %Q&f}%\em‘sﬁe 6tis 'selBHSP i% %%Jﬁlcg?sfi]sg%;g of

i sobutyl, tert-b enty exy , and 0 t
enbodi nent s, hmoges, aﬁeypeydryxy, arid)ﬂldzk}/ Incectain tmbafﬂlmeﬂmmg Mtaﬁcyl.t]ln@rther

second conpo aser harnac ahl e, sal t
Seoond SO Ol R3S 81 P PO ARFAK L bty B65CRLB £ol
phar maceuti c a;bﬂnyylam-bmlaﬁﬂn@l Sakyll, heptyl aglasst. dd othsr aogigientd, Hoiompénae.
group consi sting r.at e (%laCt at@%1 suc |nate sultgqhate

I

mesyl ate, esyl at e[%%Ld I'[R/&? A Froafingyts 0% speon Erd A3 s
of tegaser Odplmnﬁacahtﬁzé)llmcbé]itdblet dak of propg tHerdoh EIn[ZkbﬁiS @fthese bndbinReits, the

[ 0042] Throughout th res dj s¢cl osur en rticular, co nd
is nenti oneghaf)’? cﬁ‘gl’?g]hpﬁ”ﬁerp?ﬂgg?afﬁ% Pﬁﬁeg%?fﬁ‘gﬁts%‘?t‘?ﬂ g‘?@%e@i’%‘alcﬂ%‘mmgg the
pi | ocar pi ne, niaete) Im’caten&uc(fﬂfate tmipaser adsyldtd, és?la!ﬁﬂd&dl Styadert llallﬁllfatet Relts.
scope of the present disclosure enc arjjaceuti ca

accept abl e SEE ver, Qipr Spls of ipgaterad ar agsoﬁ’i‘%lﬂ’rtg%%“%?) om@rﬁﬁmeﬁ%‘bound.
Also, if the narrqdmprrpaumgmmel Sre®ntadisddstR] Whexﬂ'fa%artxchﬁﬁ capRed of
the present _di scldo ure also incl ude conpo itions co ri sing the

racenmi c mi xt GFEO88d P Bams,Jor ekmRie § Ning, 0 t%@ﬁlpe JRlopaEpiG Seyighne, or

conpri sing eagdaexem,ant isommérsloﬂdltﬁatdiha| slcUpe 5L gt QﬁEdnwdls)éloﬁlfr@Qméﬁmﬁa&Es

ot her enanti r. hﬂ cont enpl at ed her e| nis

conposi tion &ﬁfﬁ?"?’g}c EHC e?ﬁ‘ tcﬁtﬁrﬁ’e?‘mg‘?fb%rt RIRYTPE 9hyf ?P@%ﬂdd"rompﬁ‘é'dl? '

enanti oner, Qlkodif HOMRAE thOfouke "Rhpdcd G Rl BeRBaMel QBBS of the present

subst ant i al lX free of the S enant | oner .

isclosure also includes compositions comprising the racemic mixture of the two

enantiomers, as well as compositions comprising each enantiomer individually
substantially free of the other enantiomer. Thus, for example, contemplated herein is a
composition comprising the S enantiomer substantially free of the R enantiomer, or a
composition comprising the R enantiomer substantially free of the S enantiomer. By
“substantially free” it is meant that the composition comprises less than 10%, or less than
8%, or less than 5%, or less than 3%, or less than 1% of the minor enantiomer. If the
named compound comprises more than one chiral center, the scope of the present
disclosure also includes compositions comprising a mixture of the varjous diastereomers,
as well as compositions comprising each diastereomer substantially free of the other

diastereomers. Thus, for example, commercially available oxybutynin is a racemic

.



"substantially free" it is nmeant that the conposition conprises |ess
than 10% or less than 8% or less than 5% or |less than 3% or |ess
t han 1% of wohmomia1eis. enantioner. |If the naned conpounBCTUSNG/EAETT
nore than one chiral center, the scope of the present disclosure

al so incl Udeﬁuﬁ.&%@@&ﬁ\/é@ef }n% %P0 &gm lot?d nﬂ&n@rs UGG oft E‘;@bﬂ%ﬁ ih®©#Roughout

di ast ereoners mpositions conprising ea ast ereomer
subst ant i al | thisf disposufe mdilgiemmosmwabat@pmmﬂhe rafinnie miftare of payYRYiYEIn,
commercial |y i S lbGantofly ¥ AARTOQRAER
PCT/ US2006/ Ogjg\é%ﬂ)&ﬁ Oﬁ"i tﬂ&@é?ﬂ%ﬁ’s@'ﬂ{é( )Sengnt{()ﬂl F a?naltaey enant | (r%e . T%r’e
recitation ofind' teydpmpysiiions thdy roomgh@uthe (t)h‘r»i?@nwhn@clsowﬁrleallynfwmd%ﬁle (+)

conposi tions 0 I 1 r HE?{ t he
conpositi onsm{aﬁ me% ng]?#lﬂ%g Itoﬂgxmi@ger@r?gﬂr%& (ﬁngl %aﬂ%blé?éﬁ? lféil %rwgego
the (-) enanhitonily pccuarmg dilludpid; cm]npssses iten sterdvagntarn e seopehd e present
enant i oner sub tantJ free o e r., RULt

exanpl e, comrer o aI glu%%/a?}ﬁa%ﬁc%uuﬁ?il o %)lltl?ﬂas gv'\éwp rgn@i %“ ggurnﬁz}?%err%%’]%s’
occurring al klaahmcdunoabcqmposﬁmstmmmw thecanmer mixtifh ef Rfopel 8 isdnsrs,
present invention includes.. har naceut is

P Four i aSTpRSmeREt bR RROF 1 HceFRIRARLE PR SATER 1 &hlE,
racem ¢ m xt gkmmieutRaRccammbmﬁmﬁ dos@rising the @Eaemm:cemmsulatanum]ypﬂm ¢fi tbers

ohar mceut cAC ARBETPron ELEBHAPISEY SaTPRIES S RRERH e S5 cnantomer
substanti al | yubfsmmmllpﬁeé bitthe mhd’ndrastdneaﬁérarphmcmtmqbbcanpmmmstdom@tising the
conposi tions r|S|n the S'.S nanlorre bst anti al | ree of. the
ot hbr di ast oRSoEREomge sy, B8 O ofbates By rad mifeffertli o
enant i oner sumlioambmsaiomwufmﬁﬁe aR ehdﬂﬂombxfmbstaﬂmwﬁreeﬁﬁmbﬂmr diastbreomers.

phar maceuti cal sitions conprising the S R ena

substantially f re@&@f h’éy%taﬂ‘?-} er 3ypaely @g&ﬁﬁ@? mve t’@ﬁﬁ%‘}tesl R af&?“ﬁﬁ%f"f%r
aspect, the pi@ssifibn iomedingdl thehrbeally efRctyo amimae uf iaCalst compound, a
conposition utically effective apount .of a

conpound, a ﬁ’gﬁgé“lé‘fsi@ﬁ' qf@g%"pf?‘r'ﬂggefé%ﬁ S5eP SBMARuNgs 2 ”2 %@Er%edft“éﬁgﬁﬁgf e

and a ther apaybint ¥ laythied tasfoung wirea e Mkt @niphm{ddlstmrmﬁmnd:arum@f @ n

the first co dis an antinmu ni c_or antichol i ner agent,
o deser | bed BBBY B Eeo B o RS 26aS cBppa apdeGhdecof SF
salivary gl aéulﬁaryag,ﬁfandgsa@rde&tﬁﬂedamw?; and@niGk thie dolbbighd celEve eshstipatiore\ue s
consti pati on, descri bed above. [0044] In certain enbodi nents, the
present inve ?SF‘E)l??dra'éqvﬁt es to a . pharnaceutical conposition

conpri si ng oxybutigeidp ang Béria@lcadiﬂﬂoﬂlﬁ}ent{sn 8¢ fresent MAGHEBFE Nietatest he a

present invention relates tQ, a pharnaceutical _conposjtion conprising
tol t er odi ne BRfEmFErERh GomResition, comprige, SHYRIREEY 378 nPLOCAPRE. pr B dfer

invention rebabRBmdés, ®e present invention relates to a pharmaceutical composition comprising

tolterodine and pilocarpine. In yet other embodiments, the present invention relates to a
pharmaceutical composition comprising trospium and pilocarpine. In some embodiments,
the present invention relates to a pharmacentical composition comprising solifenacin and
pilocarpine. In further embodiments, the present invention relates to a pharmaceutical
composition comprising darifenacin and pilocarpine. In yet other embodiments, the
present invention relates to a pharmaceutical composition comprising fesoterodine and
pilocarpine. In other embodiments, ments, the present invention relates to a

pharmaceutical composition comprising oxybutynin and cevimeline. In other
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pharmaceutical conposition conprising trospiumand pilocarpine. In
sonme enbodi nents, the present invention relates to a pharmaceutica
conposi ti owamapz’ensng sol i fenacin and pil ocarpine. | nPEUESA&033671
enbodi ments, the present invention relates to a pharnmaceuti cal
conposition ' E&EE j Ol Bkising -
enbodi nent s, Qﬂﬁ%%&k%g]gﬂ;?és%%g@%{iﬁdé&n@?% ggt towggt%ﬁl éoﬁ&é%ﬁ% ca Sng
conposi tion tﬁﬂpdmsmmbmﬁegbmerodlne and pilocarpine I n ot her

O e ol nujbtst e HRERE b0, MBS & Bavidua i given o
phar maceuti cal nprisi ng oxyB cevine

other -10 V\Q)laﬁﬁ@:ﬁtﬁﬂm@ﬁ'@omﬁ/deﬁﬁﬁw ms@mmoreoﬂmdomm eqmnomism wetnt
invention re cal QS

tol t er odi ne g%éa%?:“ée{/[ﬁ%@ 1{’%&0%% r? Ogle&rgﬁtg’i R engl(g@lg%#f :,%b%l SC e&‘s“éa
herein, an i editwi élloubver,sng:tthﬂe rmbodipéey, MEceut tanglowsds mpEomined eagether by a

conprising a conb ad YO _OF at
cvarnetive pFSE el Rudl od ¥ Roleal Bl SEROUE 3P0 LBrkdof Bimpounds fomm
separate che nlpatate paﬁﬁﬂtﬂqsambhm&vﬂe Therhenhibxe dinkaxb Gdelawat ssich thiteftenentry
conmpounds are

0 chem,cal k
Covar ot bangtd B Wia IR s Boi, iR o8 St 2, S W, pose
parts of thehﬁmwusmmmhbem&emﬁfmﬂmehqmm&abmbmnMageﬁhﬁﬁsmh&cted such
that after entry _into the_ bod i he I e i roken
enzymatic acti on,m{’a‘@ﬁ d ﬁg’; qmg; Véqogxmeﬂtés %H?%?'ﬁ%gg 5 ?’fmt?‘ﬁ *%iﬂé 1“ylénd
the two Sepah(ﬁttbeokemﬂmiauplﬂrslohglealchtﬁlﬁhoh@iﬂaiﬁdlmﬂeﬁﬁﬁl@}o dn@yrﬁ)ettiheﬂtack In these
enbodi nent s, e.ch e is selected such. t
br oken. under SRR OLE 849 PEEBAGTE CUROUEH TR IdE O Baicnl thodf, Phetdtc
attack. In th bm » aemﬁﬁ@ermai”st lshha]t&hwmgaﬁ{-ﬁfeﬂfftﬂehﬁd eBioATREIh Ié@lﬂ’@lm
intact int "n roken' an ervi ous”
meant that  t 6 REKPRI 97 Bpid REVERH CHP FPELGE FBnoplesll foore tee
br eaki ng of pﬁmmwmmﬁm&ﬁbmﬂfﬁpmmmamﬂdsmﬁ1s,ttﬂf&qciﬂvdcﬁfpulhrﬁ1 it eccfewagﬁr

than the phar ica f-1ife of the Qi N onpound, that is,
the joint coﬁﬁggﬁ ﬁ@%&?&‘ﬁ@“ﬁkﬁwﬁﬁﬁgﬁﬁpl %ﬁ%?br than the bond
bet ween the two pag47 lsl‘hbé’ akaRthed 36641 the Phddent idvBntRAGS1MEY to 8BREE routehe

present invention_re S to synthetlc routes _to novel nolecules in
whi ch oxybut §niPRY®! t’BP]F Sd it vhiqh, GoFIyRn, dolferqdiien dfgpiumy, golifenacin, and

darifenaci n ugifbrabik 61ikéd By bl Rxibll ke t8keilotRpide ﬁbie@c&roﬂief\%hm%r @layid Or
ot her sallvaréﬁﬂland stinulants. [0048] The conpounds useful for the

conp03|t!onss A%t hods described herein may be used in various
fornul ati ons. [bsasgl f ahBb@pbRas bl @6t the QemF@sttﬁm%ndAhmbds dd3Qibed
0

conpound enters the od stream of the patien one

f or mul at i onsheigip may be used in varions formulations. Certain formulations affect the rate at which
the compound enters the blood stream of the patient. Thus, some formulations are
immediate release formnlations while other formulations are delaj;ed release, sustained
reiease, or extended release formulations.

[0049]  Thus, in some embodiments, the first compound is in immediate
formulation, while in other embodiments the first compound is in delayed release
formulation, and in yet other embodiments the first compound is in sustained release
formulation, and in further embodiments the first compound is in extended release
formulation. In some embodiments, the second compound is in immediate release
formulation, while in other embodiments the second compound is in delayed release

formulation, and in yet other embodiments the second compound is in sustained release
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i mredi ate rel ease formul ati ons while other formul ati ons are del ayed
rel ease, sustained release, or extended release formulations. [0049]
Thus, in swoezeemgdisnents, the first conpound is in i NMMBAI/ESIB06/033671
formul ation, while in other enbodinents the first conpound is in
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embodi nment s tiefEvtipnt  8osamsy prADAdimengs, dhe Erideeomroedhde | m flmmdmtatﬂebwe
In some enbodh RNty WHR REGHRGIeRARRMAdME Shikd cbl%ﬁg& o & rdgldféasﬁlease
formulation, while in other enbodi nents the second npound 1S in

del ayed rel edasulation. fod 3 yerpihen smbpdimpms thetthied c@mﬁmﬁ rmntssstmml rglsesond
conpound i s iffnBikbRi A8Cn riﬁxlt}ﬁeﬁ%ﬁlbodlﬁ‘i@ntm;@xﬁzl c%%é@;ng is in extepded release .
PCT/ US2006/ 033671 _ formul ation, and in furt iments the second
conpound i s iffMEltidhded rel ease fornulation. In sone enbodinents,

the third conpoun@ess i Pry ' il d:n:

ot her enbodi nent sﬂt h[g tﬁr re SHB gASﬁ%‘Esnge%%@%?ﬁer I’ﬁlr‘{?“{ 5‘% Wﬂsem{n aﬂe‘wmg
fornul ati on, tWaJPWI@Elefeeiﬁ hletheérpbWh@frﬁ)éB,tmeMﬂry ahoothrgmdion doristépation,
sust ai ned rellg Fing t tin8 r(ggllg e .
conmpound is |1nﬁ§x?en e rtg earségheel ﬂ?r}%gtfegajw&%%lfc 0 ﬁ%&ﬁ%tfr}% gfl?n:tons
descri bed hersility efrlige. partl cularly useful in alleviati ng t he maj or
side effects int [ or, .
constipation, i nﬂgrs%l i ng er g{?ﬂwe plgéndwenﬁérynrgﬁ%g ?qeond?(’ftreatmga
conpl i ance wiritieat ¢aneprisiag ladrgmtsteanpai agattehism nqcrathmtepf mﬂqctap&ﬂcalb/&ﬂ’é&ivel n
anot her aspe of treatjng
2 pat ent oo BFs BESABbu NNk AP ET LR Pl FE GR35 PR

t her apeut i cal‘-‘-lhyre@fthfeﬁrsu opmpoundosiat ardinuscafinic st am:muﬂmlmdgsa lagkng as described

t herapeuti cally.effegli f seco t.h
first corrpounic’f)ﬁ ngnt%an G:glrlr(ﬁggrg |urr11|8<§: a%FS %Wluggi %Oﬁvﬁgr 61|a‘\({,maaseﬂ‘?s?“b§§
descri bed abbwe, and the second conpound causes stinul ation of

sal ivary gl ands, escy | aho a need o
treatment net hodsﬁgslzicl 6/{533‘ AP % ?eFathi %eeag%‘lnt B‘ﬁ?’ é%cﬁsc\ﬁmﬁyg%?‘? B’P%L? ?om
overactive blpatgdewho Jiferpftm eneractivg b&ddé@ leeq:aﬁemAi&yfa]sad& one UWhoefirids

t her api es for active bl adder unconfortab an or th

ef f ecf s of t ﬁurpe\ﬂf %heragles %Ors?lvgﬁaéve Flﬁcgd%'d P(}cof?g‘iﬁaﬁlcoar“ b “afff?‘}ﬁ of the

i ntol erabl e ﬁmmpghummﬁ diyomoweh) of ¢o@stipdfidnnintolerdbiednapsh s‘o&sﬁir’e@ﬂlbaﬂ_]&n& he
side effects,, The b ne, 0Ois cC nS|de

di sconti nui nahefaﬁ}é rt'ogglyevﬂa%rth%@'é? 3%5'%7e% 5%'8@:‘“@%%5 © Phre™ ‘? &e"oé?“ileé‘ﬁ% s

of the therapigcontitming therapy for overactive bladder due to the side effects of the therapy. In

some embodiments, a patient who is recently diagnosed with overactive bladder but yet
has not been freated therefore is a patient in need of the treatment methods and
compositions disclosed herein. In these embodiments, the patient begins the therapy
using the methods and combinations disclosed herein so that the patient does not
experience any of the side effects, or experience the side effects to a lesser degree.

[0053] In some embodiments, the patient may be suffering from overactive
bladder, urge, stress, and mixed incontinence.

[0054]  In some embodiments the first compound and the second compound
are administered more or less simultaneously. In other embodiments the first compound
is administered prior to the second compound. In yet other embodiments, the first

compound is administered subsequent to the second compound.
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sone enbodi nents, a patient who is recently diagnosed with overactive
bl adder but yet has not been treated therefore is a patient in need
of the trestomntozretshods and conpositions di scl osed herei/os206an3sdrese
enbodi ments, the patient begins the therapy using the nethods and

conbi nations dis ;i]l ?ﬁed ]!ﬂ %gcf-tt @@%w;ehﬁn%hbx?ﬂhtd; QSR of treating a

experience any o e 5| r experience the side effects to
a | esser degfaﬁamt ¢oBpGSihg Iudersm enpasitnfrenteingt emp SYgragtive niddye and

suffering fr rb%%&? c%{ S aticdl gﬁgﬁéeunwil %ffe%jfvé %Jﬁ&mt anglam é&ﬁ%ound and a

i nconti nencé' orme e rst co and_t he
second Conpahuasheutiunby effbaiive astopnted @ sevpr eompoensk wherpin hefg sompapnd jspn

ot her enbodi ngnts the f| st i e Nerel
second conmpdund usc?rﬂm ot lﬁmﬁ& n%{é ﬁlghfgss %eh? F%t %dg%e%%{guégﬁlpé

adm ni st er edelmm;qﬂmﬁontacbnabsi@bmd corrpound -12 WD 2007/ 027675

PCT/ US2006/ 03367#&3&005 &nqj%l nek at'ﬁ??&tﬁem bPLERENL FoRV&RthLeR
relates to a net g a patient conpr sing identifying a

patient suf figaddagurge, @mss,\aedamtedmomnactder and adm nistering to the
PO et o] APRHSEC?! b Sk Fec TR Blesl sk TP QUAANGE 2

t her apeuti cal | y wherein the
first conpoundtiiga pdilenmmpfthiﬁgtafmumstem[ytoarpaacm|11Eh®ﬂlthﬂeﬂ0§ﬁG:hemy@ﬁlcan}’as

descri bed ab and secon oun elle

descri bed ab"g:é‘ét“’e[%%‘] tlo"h%ﬁsgr?ﬁng%% dl {1}31'3? Y&fur\/e %Je Oh&ncf %&cond
suf fering frmpomal atitd Merapdticild effective gmunsofrebid ccamund xmrem the first
i nconti nence. H;'[p

0057 I n yet anot her the rese 0
relates to acoﬁgé’f"llﬂﬁld s ﬂ‘%lllné'écfaf‘ﬂlﬁ ! aﬁaﬁ%elﬁ)?mergl e ?15 B%’f rlrllgl ﬁ?ag%‘lleef ?Iﬁe
to a patientgtdhdrefodnd eire stigulatiar cisalivaiyogdndy, aséésf:mi:icﬁ labce’emdtﬂmthlﬁf a

first conpound, a t apeutjcally eff. ye amount of a second
conpound, an%?n‘é’ot‘rﬁléf’]&ﬁ%ﬁi"f"ﬁ'&?tfcﬂ? %’de%EF?%\f O%%rount of a third conpound,

wherein the firstgosgpnPeLEsnd Emisbdingdits] e patdnt Mag bersuffering from overactive
antlchollnerqlc agent, as descrlbed above, the second conpound
causes sti nu? ﬁ%dF’bHrg&fSﬁESéﬁ“(}g}‘V JIeANHEIes  descri bed above, and the
third conpound nggsepves mémmﬁnem in @ dbeecmethetd, b dive coxﬁm%and n

sonme enbodi nents, the pati y.be suffering, from vera
bl adder, ur g@e %egqngs gom%q %m%eéﬁ:tj In?'f)é?\ Coé' e[ssbd Iileﬁll g‘; ﬁ1 other

enbodi ment s éxﬁboﬁﬂ&nﬁkﬂ?é’ﬁrsﬂ'&ﬁﬁ&dﬁd istaBRirfisteiat prive ne the Betoad domgiohis]. skgend
conpound are adm ni stered nore or |ess sinultane

enbodi ment s ethe embagiments bt digst | ©mpatRdnisst 18’&“‘3? %’L%ﬂ‘be"{] iz ﬂg &R
conpound. | Neo¥found.

[0060]  In certain embodiments in the above methods, the first compound and
the second compound are administered individually. In other embodiments, the first
compound and the second compound may be covalently linked to each other such that
they form a single chemical entity. The single chemical entity is then digested and is
metabolized into two separate physiologically active chemical entities, one of which is the
first compound and the other one is the second compound. Both chemical entities once
metabolized exert their therapeutic effect independently or synergistically. In further
embodiments the bond between the two parts of the compound is not broken and each
part of the joint molecule exerts its therapentic effect independently, without the necessity

of the cleavage of linker between the two parts.
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ot her enbodi nents, the first compound is adm ni stered subsequent to
the second conmpound. [0060] In certain enbodinents in the above

nmet hods, t Wweotiorst7étsonpound and the second conpound ar eCRURIING/&EEM ed
i ndividually. In other enbodi nents, the first conpound and the

second conpound MaysRE CaVAASLHL by hbt&tetﬂattgi ﬁx%ﬂl%h{%gable

they forma single chem cal entity Tesmg ent |
t hen di gest edpilpseiping H(Hetegb&alagg@ itales, tvma@epfaﬁrasaévghyéﬂdl ﬁgluimatSI in

active chem C&Jﬂ Lﬁmolnt\iﬂﬁlsan Qﬂﬁ %ﬂb 1v£ tﬂ(?al}efvlafesﬁi% %QTB&HH (116:@ %gfeét he

other one is the second comnpoun Bot h chem ca
met abol i zed e&&tan effpeiive frelﬂ@freabeuﬁw}cﬂlefphmchmwm&ﬂpf yacbrsalivary gland

syner gi sti cal étﬁ‘nula‘nﬁ f Wit hes ng{r%ﬁﬂla meggg ﬁlgéﬁ%ﬁ Rén fupcg ]E X}ﬁﬁéegtnjrleg?ngtﬂo the

parts of the conpounhd s not
mol ecul e exerphgrmacekindtios arefilesi of thé f@tB agﬂd&arfendmmﬂlq oxykutyhiny toltetvdine, -

20077 027575 PEIRTE BEHEAGnpsbiel sl ol R0 4l S P st s ¢
t aki ng commer ci al [[§063) ai Mfae,pmlca@m pnl_xehdﬂ(ﬁts inghegaboveSatthgis/the Jirst and
R it e T L e T St T
Certain ef f ectompeurdr ecauwatutrsaripattmhsatrhetzmmaﬁaramﬁmﬁ&tmmas phe)fpedkeplmina
each salivary, cogéeﬂ{}%}?n%% tﬁg‘ge nd cbmsucg FuPlne J:hb(r%\g cf) I ng%qscrj?a}\gl{lénge@!%{lgl%lstere

and am fostine, W armacoKinet 1cs
agents, for esnanlpthe:udx,yinubwﬁanmiatecbdwmm&meelay is dleirfrélemae tanses the two peak

darifenaci n p ther p ved agents oy i.n devel opnent
[0062] Theref‘%grsg*% ‘li°ﬁ£ac“é$ s 1o Q0clyo B TRty 2%, S ey %*g?{eﬁ%’c?éi@‘%mﬁh@w
first and swumdurdasrpﬂmunﬂsredam &dmnmrvsal eftﬁdhesmbﬁn cbiipdundl ieord@ak ensure

pl asma concenthat% or the occurs at nearly the

t
same time after nqlaswgﬂcswaéinst%cgu?gﬁ-%% PEIE ™MEoncent rat i on for

t he second corrpoum%S]ThuBl othéreemmmmapﬁumdabmymamda,dﬂibnﬁrsﬁ afdeﬁcond
si mul t aneousl but, be for Ia ed chh that the del

rel ease cause %mﬂjﬂ@df\% ﬁg Schhat ShrcEme paips Hn‘%hl‘%thﬁrc]ﬁ‘ﬁ?“ slivaday) v

the sane ti rmmcdmb@&h&bf tﬁmﬂmdn Bﬂﬂé first UAOUKFROLREedpSn@ATHRItHIQOREatat
atine |nterv &lf t he ot or‘rPound in.qQrder to %nsure t hat the
peak plasma c ?:he F%r?@l‘VB SRESFUsS Oof s actiopeot hsecopd sempound,

ot her enbodi rihng,she twot degpalady eragbé h&dﬁust&dﬂesn‘fnhlfaﬁéouﬂﬁd)ﬁ 6€ @glulated such

compounds, a1 a5 P, B Sl LRl Aeebd I5 PR o2 £ 1S g

conpound nearchypamt e s@onai ety ﬂhé\ Sarhd fifRe ROThElovabt saldal Tdw e phihohe il

saliva Tlow %&%B%pobtgg aﬂ-nso%he?];m 0 mgz?té Iogg co%ﬁpoarpdels 3 n%?ur.l,?ere%%% t:mg ?ntervai
after the other compound in order to ensure that peak and trough saliva flow time points
match,

[0064] In some embodiments in the above methods, the first and second
compounds are administered such that the ratio of their plasma concentrations, at a given
point in point following their administration, is a predetermined value. Those of ordinary
skill in the art recognize that the ratio of plasma concentrations is not necessarily the same
as the ratio of the amount of compound adminisfercd. Compounds are digested
differently in the gut, pass the gut wall differently, and have a different rate of first-pass
metabolism in the liver. Furthermore, the clearance rate by the kidney is different for

various compounds. Thus, for example, even if two compounds are administered in
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Thus, the two compounds may be adm ni stered sinmultaneously, but be
formul ated such that the delay in their rel ease causes the peak
saliva fl owdionBozpeisnt for the second conpound to occuPCHUS20e@38671
the sane tinme as the |owest saliva flowtinme point for the first

conmpound. In e I , l.s..adm nist ered at
time inter valé&{l{g?tg Igrlq?%ce“arggﬂltés? %egﬂg]gﬁﬁdgg%%aﬁ%s o gﬂlélu#fé%%”ﬁa%ﬂ“'gé%ﬁ ,
and trough sadinistfatiowmey fre sigoifinangly differenh. The@thodd disdlos hewinodkenatt S

in the above jgf, fib I S. unds .are .

adni ni stered suc EP@EEP &F'%%Ok;ngﬁ%so&gﬂ’ gtlﬁtg?é:ﬂlgl %%%ﬁ% nsgg}]{h?tatp? g of e 5
gi ven poi nt twa cowpernd§ et thevtinmgoft dipiinisteatinm i sdjustetdi sonthati the &wo compounds
predet er m ne f jordinar kill in the art recognize
that the rat %%24%8? %g%g&%%ﬁngdeﬁ i %I{tﬁa%%nsratl?osmﬁ%etplﬁglg'essari |y the sane
as the ratio of tH#63NDUht yeobhtherongodingnia dirithzi Aber wethodsop Girbidsd scend

digested diff tly in th ut t he t |1 differently, .and
hage a di fferctca)ﬁlgJ &{r}lg é"’&?m?’fsfc -Sﬁ%stggﬁi%ﬁig%gqqﬁsfﬁﬁvﬁﬁm?’ﬂglumit{}eé?p.e“% effect
Furthernore, df ﬁz wmpamﬂ%rﬂmfsthmﬂaesbyllivhhﬁmﬂmfythb §imd ipéihﬁibemg:‘aﬁiinum side
various conmpoynds..T or gxa e en jf two compounds gr;_e_
adni ni st er ed T O By BEgbES u 08P 6¥mrAds iy e pdipiistered
mﬁl ar Srrpupt s;mlﬂqamonslmIbaﬁwﬁo@mm?mnﬂﬂh?t@rﬁqe?? ilﬁthﬁf)ielé'_&rseicﬁ'uséﬂ tEE:g@iihﬁh
the administyation si gni f.i cant ifferent. e met hods

di scl osed hertéﬁr??e?téﬁ(gg%éhf’g the, EWnﬁonlpﬂ‘ﬂydea?Wc@k‘Feﬁ@ it&?'fssaﬁ’le §pgugs the
i ntake and metabolo sidy effou bf tHeafirst do@pbdidi On @thel BRAbodidEnts; OFP EHMbEnd s
the time of agn‘i ni.strati gigl .S adf'nuffted sg that the twg conpounds
woul d have a “PrEFErer fi hamecBReahtfatioNtratmpornd innerdes ta e figh &)
In yet other nexxbaich Membsutic Bffed of b eacend@iMpOGE to bbsr hil esly B8 ShnfeOGRNL
conpounds arg ad%rj[ini st%re su hat the time point for the maxi num
t her apeutic FFBRymuppide piieck HEOPRst i nul ates saliva flow

mat ches the tine @66t fRIsoihb embRKkhdthe dditee Binf REbsi@kd bR release
t herapeutic cgrr}l)ound. Thus, the_ iwo cqnmpounds may be adm ni st ered

si mul t aneous|% S HIELRMEGE it ciber Sttainadiglease e reRediye relpaserpithe second

rel ease causeagent he en@xe FdTthet Pek PREHA icbnchttibhs Sdout E‘tenéiﬁfq’ﬁhdsm%‘.nd
to occur at time as the nmaxi rum side effect of the

early the s . th er1]
first corrpou%&l?tﬁqr ﬁheo‘?qﬁ%gre e beedlgtigned b d ripopivemacekingdigsprofiles avherg
at a tine intespéa pladmaQondei@atih BLEneCONPRIAR Kol dkaRpid @fe shifvaf L34hH Stiduiiadt

the maxi mumtherapeutic effect of the second conpound to occur at
nearly the s&8EbEEMPLAIPIRe,EOTFERONGR IR MEFRITEamiat ofgmouthy dryreps agiised by the
conpound. [ 0@HGEldrhg fmnlgg‘gg@wﬁﬂ_ts the dosage formis designed as
sust ai ned rel ease_ of one agent conbined with either sustained

r el ease or | rm'edl Q{)%‘TII’ el E‘g%éo@ﬁ Of H’@ @mﬁﬂ!ﬂ:ical Composiﬁons Contemplated for nuse

in the methods disclosed herein include, but are not limited to:

immediate release oxybutynin, tolterodine, solifenacin, darifenacin, trospium, or _
fesoterodine, in combination with pilocarpine and tegaserod; |

delayed (whether sustained or extended) release oxybutynin and delayed (whether
sustained or extended) release pilocarpine; ‘

delayed (whether sustained or extended) release oxybutynin and delayed (whether
sustained or extended) release pilocarpine and sustained release tegaserod;

immediate release oxybutynin, tolterodine, solifenacin, darifenacin, trospium, or
fesoterodine, and delayed (whether sustained or extended) formulation of pilocarpine and

tegaserod;
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agent to ensure that the peak plasnma concentrations occur at nearly
the sane tine. Further the dosage from can be desi gned based on the
phar macoki m& 200%023615f i | es where the peak plasna concenP€HEUSM/BBTONE
compound, for exanple the salivary gland stimulant agent, e.g.,

pi | ocarpi ne, corrg d by
Phe OnB dr ug, f o ool ek y%bu*?’;‘ﬁa. D Ttke GhMinE fauReR.
phar maceut i caiolifaiphb shrifeeasin, FRI@Wp‘PI‘aieéﬁer?‘bme @a¢ delyedt (Waethestshgseiged or

di scl osed her Sl s pllithutlotnd Ghtalibdlledh dflsordImedi at e rel ease
oxybutynin, tolterodine, solifenacin, darifenacin, trospium or

fesot erodi ne, in AeiarsAn&ticder viustingd | aic sxipided aelepse eorabermn: talietodiped
(whet her s USts%hf%ﬁé&uP rdaﬁ?éﬁa%{hd %@é 1l§r§| Sot QS YA 4B ﬁ'ad(gﬂfﬂ-l&ysggmned or

(whet her sust ai ned ext end ease pl | ocar pi ne;

(whet her sust@fendd) qu@m@mi edgcﬁpme@a%@r@ﬂmlym @mhtxmfaggwrod
whet h t
ol Sane’tcgaser oa 008 SNIBBA g CUREGE Rl OORY RLAF, 81 Tyt el

rel ease tegaserod, ynin,
sol i fenacin, @&lqsw:bhq@ iofl OAB i pildressing rthe fliysmoowsh aud weystipatidn de basyddn a

§22§22?2d3“.st1@“’a&%£%‘85 P Se B A B ol i, P B TR oS g prese
sust ai ned or MEfMEnnewjrinie hgameistsxy lbonyamcted droﬂegeeafdo*dltlnehohaagxc fagengecihnt,
dari f enacin, &&9&%9@35)8{@ dheagh %ﬁtqgwhﬁen Il EauernGahet her

sust ai ned or extend ocarpine an 1&P4ai ned rel ease
t egaserod; del ayed0p%ihet Besides umiuangléﬂ adVerﬁ)dlcEmfﬁd} exjgtiemst by those being

oxybut yni n, ty Péa{eg Iglg%)\g‘egaézt've? \?J{z]z!é%eﬁer (e:lnrxld 0 saraln ecgi%%clnse t ros}gﬁc'dr%erem have

fesoterodlne sust ai ned Xrend
formul ation oa‘ddlramhab@évapiagm dhwirentiyyell ddse of ee@met drogsiailchtas oRybofynin, is

o oved {r ol ient e BOSHE BB oo e RS ety TR, 1

and const i patdammt ioderdiadaseges lthaapromde: hdznuasd therammmshf Madvbm@s@et effebts,

receptor |evel t scarj ni
ant agoni sts i sg cc%ﬁ}ogt}l a?t% &a & Fen °£E'%“§Ct° S‘ﬁ%er tc&ﬁgll ?Vﬁ%af’té Wﬁé’g% e {hﬂ'ﬁ%
work in the dpposkd mexﬂlm@hnahm lsn]ély ibacag@nibe mbedivetion ishidt iathseted at an

t her apy. [006 ) des uci t he ,adyerse .si de ef ts ex eri.enced
by those bei n%ﬂe ot rgec!a ed éy ?owt?%gélﬁet F% SHfk deipe ehglc{l;g siions

conposi tions chhckasddohselnhﬂreepamehawm badgtesciiiedato mﬁvaﬁﬁa&ms drdghlr BRAtdsy,
t he dose of tLea nt dr,u S but i mted because
of the side eofx?’ m a@&%p%dﬁ?s gﬁ?sgﬁ\’lﬁkf %Jﬁﬁ‘sféfdt fr’r}&?‘mné\?é‘?séﬁctt‘iv?/'éla‘&ehﬂ’&er

also result in an increase in intrinsic bladder capacity.

‘ [0070]  Thus, in another aspect, the present invention relates to a method of
increasing intrinsic bladder capacity, comprising administering to a patient in need thereof
a therapeutically effective amount of a first compound and a therapeutically effective
amount of a second compound, wherein the first compound is an antimuscarinic or an
anticholinergic agent, as described above, and the second compound causes stimulation of
salivary glands, as described above.
[08071] In another aspect, the present invention relates to a method of
increasing intrinsic bladder capacity, comprising administering to a patient in need thereof
a therapeutically effective amount of a first compound and a therapentically effective

amount of a second compound, wherein the first compound is an antimuscarinic or an
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cannot tol erate dosages that provi de adequate therapy because of the
adverse side effects, e.g., dry nouth. These patients continue to

suf fer frowowerersisve bl adder even though they take tRETAS2006/033671
nmedi cati ons, solely because the nedication is not adm nistered at an

effective doge SitignieleR B0 19 alsBifbed a6 o Sloh BflsSooldd bbbl iR LN IpAIh,

conpositions &G ér ern, the patient can be prescribed to take
treat nent dregkscribadéboas oxybutynln at hi gher doses. These hi gher

doses result in 1.0Q Ie e 4l 2 r I
nerease i n i ntri G pitn BiPet Epkdy Y BREEE ARt AR REW, fachbl 21
aspect, the ﬂrcﬁ:ssimg mtrinmehhdcmncapahm @giptisngadmtiseines a pitiset ia aeqdibpreot
intrinsic bIa n
r*’ﬂ’ﬁ‘%}"g‘g’ elﬁ fYtEfg ?% gflt c?o%oﬂﬁcﬁgﬂ{e}a?&t&?lyacf@&% Sfbuslt

need thereof # I ve anount conpound
and a ther apeﬂhlseainﬂ)(:oﬁﬁtﬁlmd,t andea tlampuntzalb'f ef&cs‘@cwntefrpémﬁbcowwh n

the first CoNReURth Bl bp Rl 8 A bALGARE oPlh nARNIRRE hBGE Gl Gectgnal

as descri bed oun causes st t'i on of
sal i vary gl aabse, the sdﬁﬁctcdnbxedn(hmsee stu[p(ﬂ@tm of) saliarsoglpnss, assiseceibed ahqEe,

present i nvent(i@‘ ﬂ&fﬁ'ﬁ%@ﬁ%ﬂ ﬁehg(ﬁ]cons qm&{ asae{;gl{bg@ggoqg intrinsic

bl adder capal® errn atrent in need
thereof a therap 073}calmyaaftﬁeechspw athmumermbn areiatessto conpeumrgerind a

therapeutically effective, am)uEL K. second conmpound, wherein the
first compoulerPSIon CoRRriSHgECaF P l:°n8 -16 WD 2007/ 027675

PCT/ US2006/ 03367 lap aatiniehtelid s1eh gnttchalgemﬁq aga®, ddscribdddidrebh ander compoundhe

second conpound relieves, cons a escri.ned above. [0072] In
anot her aspedtat CRURRs SBWEIQI%O[}F%\Y%?{ IaB‘}?f » 5 (fiﬁng "8 et hod of

i ncreasi ng i ntri ngi stiRhREEE orea pathbihergicompit] Bidagribalriersins tigtd qenpoenda
patient in need thereof  a thera eu *ﬂcall effective anmount of a
first corrpouﬁ]’dﬂtfeé‘e’feﬁé?lﬁb@f}?‘?@%ﬂiqs& Bei¥Ve anount of a second

conmpound, and a thehaRedbiGaday a@ﬁcjxel&tetgx@gaﬁmsmmscnﬁedmetem a cdongrempdibaid,

wherein the first conpound is an antl i Cc.or an anti C
agent, as desSB¥FhEHIAGHY saliy§rg gl,a@‘éso %88‘?{ i g Becompp un%qpigtr?%ﬁggof

salivary gl ar@;@;&gﬁpﬁﬁm%%@ﬂbﬁ%@e@mm and the third conpound relieves

constipation, as described above n another
i nvention r e| at esa p@sglogﬁg}. ﬁﬁ@g@?lﬁ%wlem%ﬁ rlefxf;lglnnttor a%rgméi’nﬁtwﬁ%hereof

combi nati on of: Ui MU @ N¥ axﬁfac@ﬂc@rﬁoh@bﬂmonnem@mctoagenhMassf a
descri bed her ei n a conpoun that causes sti nul % P%
}1'0 g} C 11 ]‘10

gl ands, as dé@@??‘ﬁ'@d’fﬁ@ﬂ%‘ieﬁ“m‘a"i‘fﬂ’aﬂw (RIRCA CPRONGHS: § O MRergi t
agent, as desgiiedsRar @sthiedifl od GRRROUTKE pharmaceutical composition facilitates

administration of the compound to an organism. Multiple techniques of administering a
compound exist in the art including, but not limited to, oral, injection, inhalation, aerosol,
parenteral, and topical administration. Pharmaceutical compositions can also be obtained
by reacting compounds with inorganic or organic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like.

[0075]  The term “carrier” defines a chemical compound that facilitates the
incorporation of a compound into cells or tissues. For example dimethyl sulfoxide
(DMSO) is a commonly utilized carrier as it facilitates the uptake of many organic

compounds into the cells or tissues of an organis.

-17-



that relieves constipation, as described herein; or an antinuscarinic
or an anticholinergic agent, as described herein, a conpound that
causes sti mo awv/a1swf salivary gl ands, as descri bed her BETYUSANGH33671
conmpound that relieves constipation, as described herein; and a

onbi nat fon_thar b8l [ ogfeFHiufiey B SR B o
refers to a nmvititdisselvethe domSoRf OLiActreaf ast\ﬁbﬂ ak Bid6ilitel t%bihﬂo‘ghgl@tahﬁsfe form of
B T e [
admi ni strati omnaﬁonﬁmlya@mtﬂaﬂdfs@um i9pI@fHaBuffbed bdlipt Beck@6 Ribhifhits $he0f
o oral | naenBiey et bone Sar0Sa st Sl B ot o
adni ni st r at i ojnceRh@ion® e BukireBdineRNRES hhﬂiﬁ@§th§&ﬂlo§ic§@ctb@ty@b& &niRend. by

reacting corrpounds W|th moqs%iam c. or organic acids such as
hydr ochi ori ¢ aci d[07Rl dr Bh PSRN ergbgdiments, the pame sbstancengagy jog ag @ gprrier,

phosphori ¢ aciiflentBteR@mesUbl RN mydf il two 841E20EmVE £10M& raied. Orhus, a single
p- t ol uenesul fonic acid, salicylic acid and the |ike. [0075] The term

‘carrier” defd H%ﬂ@%@ﬂﬁ%ﬂﬁé@ﬁ%ﬂﬂmw R hayyaplfiple fipngdonshe

i ncor poration of %Wﬂ”poq'ﬁwtehﬁ“Blyﬁgfo,lglﬁalg'rac@efpﬁﬁl@e§eﬁn€§£ cBN&R dfuent that
di methyl sulfoxide (DVBO) is a corrm)nc?/ utilized carrier as it
el

facilitates, t4%sRSEHREAICTRS Walegicd pefivify nd REppppise ALEe fammeuBthe cells or
tissues of an or 936075M TﬂJph%a%%ZélQ&ﬁﬁ&%oﬁ’@sé&@@ﬁ’e@éQ§§ﬁ%]adm[n%¥e§ﬂ

The term "dil uent defl nes ‘chem cal conpounds diluted in water that
wi || di ssol veorHumappBuime: & of i rpmmpeeutical gampositionsyhase thisy are ppjged with

bi ol ogi cal Iy QgdiVgveliREDaiQfs, ab ﬂ?c&%ﬂ&p%eraﬁﬁl&%uﬂb@&lﬁeﬁdoﬂ é?iclgient(s) y

buffered solutions are utilized as diluents i'n the art
used buf f er edlesknigies ofar ifermylesion Had eadninisiation @atfﬁn@ﬂm@é@&sef ithe fristic s

the salt Cog%kﬂéaﬁgﬁmgi b WERA i 00, <§{ Q?ﬁnﬁweatg:ralf ?&Lntc% G ckclg.{%'fﬁh%g

the pH of a ow_.concent ations ere uent
rarely nodi fi%s, Hasten,Bide L edition, 4230 vity of a conpound. [0077] I n

certain enbodi MeNtGgg] theS@%gE 1%%§to§%tﬁxhlﬁ%tl&f4naﬁs £ &%hfeeﬁencgld? oral,

di luent, or ex0|p|en ave any of e two ro
three rol es. tPnsdsrmah sictay| @ansamhsah we intestirab qdrmanmmwawﬂteral delivery,

corrpo_si ti on gﬁ{l cl}géé ﬁtrMsEI?lgn &C?E#{%Bﬁsoﬂﬁ'avekgl%?%a é@ll%xﬁruﬂ%cno% as well as

"physi ol ogi ¢ cepta Ines " a carrier or oes
not abrogatelﬂh@ﬂmnoh@@mwdldé@ﬁuwmwymnmﬁmpm@ﬁsﬂtmeé mﬁmmhéinonmﬁuwd:
[ 0079] The ph%rgﬁﬁgutlcal conpositions descrihed herein can be
adm ni stered "to a human patient per se, or in pharmaceutical

conposi ti ons wher €08Hey A}t@natwlx,ecme\megfmdmmlster the compound in a local rather than

systemic manner, for example, via injection of the compound directly in the renal or
cardiac area, often in a depot or sustained, extended, or delayed release formulation. In
addition, one may administer the composition by transdermal approach.

f0082]  The pharmaceutical compositions of the present invention may be
manufactured in a manner that is itself known, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, enfrapping
or tabletting processes,

[0083F7  Pharmaceutical compositions for use in accordance with the present
invention thus may be formulated in conventional manner using one or more

physiologically acceptable carriers comprising excipients and auxiliaries which facilitate
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ot her active ingredients, as in conbination therapy, or suitable
carriers or excipient(s). Techniques for fornulation and

adm ni st r amw®zowb27613e conpounds of the instant appli CaPC'D‘[ISNminibGI
found in "Rem ngton's Phar rraceuti cal Sci ences, " Mack PubI i shing Co.

Easton, PA, 18th editi 0080 Ui table route
admi ni strati ofi Iy 50 qyé%( Hf’?(?\‘ ae”g? aPrepar?t?oﬁﬁs‘H@FI?mFan rb&tuéffd
t ransnmucosal ptmnnacmneﬂm nafopadfasmml&tonat idependgnanest eeabutd alfi administration

including i nt ramuscul, ar ubcut.aneous, i nt enous

| ecti ons. | soi R a@hed SRR AR B B Aok b BT ey,
intraventr i CuA@rqf thelwe’lhtﬂﬁﬁmtt@ﬂﬂqdes, cariilers pahd SRdipiends mbyBeudelddlsaitable and as

i njections. t rn_tel , one may_adm nister. the conpound in a
| ocal rat her "E gﬁ Océlvgfearﬁa Ph@mﬂit@ﬂ%\?’i‘%"eﬁﬁ Etion of the
conpound di rect|y [6084] herneiﬂJaétmﬁ,rthe £gaﬁt§ibﬂtﬁe ‘vedion Bk Bdfolnul@ediapQleoty
sust ai ned, extended, el.ayed.rel ease for g}é.}l atjon. In _addition,

one may adni niPEEF § ¥Sioeiaally compat rSopl 3% ERnks pepaion,

The phar maceukingdls @mpHS bit lpﬂﬁﬁaldgfcai Bginp easent I‘of“ﬁ@ﬁb‘iﬂu@cﬁhaﬂﬁd&mh@traﬁon
manuf actured in a manner  that Ealtself known .,. by means, of

convent i onal RfPSHARY 2PPIaPiatsfoVihs Brrriy i Re pamewe 2 r“éf'g‘é% Hgglempation.  Such

| evi gati ng, elféﬂétﬁh{@we%ﬂerﬁmgﬁﬁjinaﬁddﬂg entrapping or tabletting
processes. [0083] Pharnaceuti cal r’rP05| tions for use in accordance

with the present [{%%kent F%fnorﬁlkﬂ.‘i‘?“ 199 theoiomppeds gan be ©anvlaed readily by

manner usi ng &Adindig thdicBve Wb%%%ﬁdﬂnﬂceﬁ%ﬂ?ﬁc@@t&i&ﬁﬂfefﬁﬁ known in
conprising excipients and auxiliaries which facilitate -

2007/ 027675 PREIFLSHFH 6?@13%‘17@16 the sRERoEnds PL gte invrationde by @r@blﬁ% ani@blets,

into preparatiig)ara %C&F Buidss 8dks, spRAL tBeRY tshp@lsichs afel kaQ%‘ke for oral
formul ation i s depen den "ﬁ'?on the route of adm nistration chosen and

desi red phan rf&%?étpann@t f patiesf & b Geatesk %laeﬁa%'&wyowmatms 09l 68 pasnbe

therapy.  Anyop@inell B9 ik nK@@Nmorte @&tarux%% wi %Halr&fcé;tmﬁﬂ:@mﬁfﬁ@ﬁoﬂ' R e
may be used as suitable and as. understood in the art

g.,
Rermi ngton' s PRéRHe cPptipedly stefian e resalfos anixipposnd prsessing]tee miswre ethe
agents of t hegiignddePRq sudBbié QhbHRS, 8F ddsteAqY SOYR Qs Ui Hﬁge%’cores

preferably in phy5| ol .ogically conpati bl'e bufférs such as
sol ution, RiNgaHe gxcipienty pienin pegtioglay i ”Glsdgi:ftéﬁ suggrs, ineluding faéﬁose, Péﬂrose,

transmucosal adakdll st Eo%ﬂo‘f“bellul@s%’]ﬂéﬂaép&ﬁ RBPLORS: AbGpit, Oméifbestgl@ﬂ iRkt

to be permeated are used in the fornulation. Such penetrants are
general | y knotehi nrigenestasel, | pptaogslardior sedtinl v trisetentht | wethylt lsellulose,

conpounds  carnyfg«fdpithlydeu®Rd1 | Y BMium carboxymethylcellulose, and/or
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the

cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium
alginate.

[0086]  Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suijtable organic solvents or solvent mixtures. Dyestuffs or pigments may
be added to the tablets or dragee coatings for identification or to characterize different
combinations of active compound doses.

[0087] Pharmaceutical preparations that can be used orally include push-fit

capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer,
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conbi ning the active conpounds with pharnmaceutically acceptable
carriers well known in the art. Such carriers enabl e the conpounds
of the inveve zomoizersbe fornul ated as tablets, pills, drayEsmps/033671
capsul es, liquids, gels, syrups, slurries, suspensions and the liKke,
for oral inggsti n € Iy T
orepar at i ons ﬁ a§) glg%)e\{ &3& Qo%ﬁo? tl"h&IS g%%%g'}t tﬁé)%@%% gar?] c)?lq in e & 163 m%lglghgnts in
solid exci pi emnlmehwiplh’élbmmhws l'lau;a:lse boxdbrs mﬁuasrstatmhest hﬂl/orllmbrmalitsi owh as
optional I'y gr{aﬂ:d J‘&a%g‘ﬁmﬁ es%eléraE rgpéén%fl sta%qgelg r 01?16\55 | K surl ,e fhry ﬁgtl% €
of granul es, e auxitiarires, i estrad t'6
obtain tablet s)nmoumﬁsazgieéaed@s@sed orSuspeadet én emtablplhqmﬂs sachegs faity oils, liquid
parti cular, f Arif% Sorsllfh%nl a1 e%fr A% 1 colnCI UdldQ%o (t:z}bqlzefs gy beladded,  All
manni tol , or rhit ol 1 cellulros gd’repar ations rstch ofr " exanpl'e,
mai ze starch, fovmvdatonsﬁranabehimlmttaamss}mldhp xmm@ensusataes fbhsucgedrmm:smatmgum

tragacant h, met hyl | u opyl nmet h cel |
car boxymet hyl cel | LW(O%EL ka:%rdg'%)cfal %dd V%ﬁaﬁ té? Roin (}&/blr? ¥ FB\’/I—% tp? S 6
desired, di SIﬂbb@bﬁbﬁhg&s&gﬁﬂlaﬁedﬁﬁpﬁnb&ltﬁdﬂﬁﬂnmﬁUCh as the

Chereof Such bs. ol P4k Arepereimsaae: btmBati sl cudipphitth Soh -

W th suitabl es@mtto:ﬁhgmreEﬂﬂionteherﬁaspurpose concentrated sugar

ooty o T, B il SR BB BIN BE  BAT Shd 2L

titani um di oxihelenvehm%@x be prolidéd @sl'1§al’cs and ;sluﬂntaaé&@l@rcga@mﬁeséﬂuﬂﬁﬂ&rﬁ;
or sol vent m Di/estuffs or &n‘?ng@ﬁ% be added to the

tabl ets or ac&‘ﬂﬁf‘ Ingranpptifle S@Erﬁ’ T gh magy @i %d‘é“tl‘éll“}gz@t not
di fferent comamab hodschBfic, %ﬁtfhfi/c@a&ﬁmu@darfiﬁs Qﬁahc,[ 3L, and the like. Salts
Phar maceut i cal ‘F arati that can bhe used g{ g i nclude push-fit
capsul es nmade'® Siglf%&f?ﬁ)“b D\REYOUHY CEIE?FPTOt@é’aSIO gledee GeEEwoRting
gelatin and afigl 2k biadeSorms. - 19 WO 2007/ 027675 PCT/ U82006/ 033671

such as glycerol or _sorbitol. The push-fit capsules can contain the
active ingredi ent $04%l aB?ﬁ“%ﬁ‘i?P‘écaW{nFPOFlFl?r}Se“P“@éFcﬁr 45 i dhe pyesent inyeRHYt s

such as st ar ciielade @ndbgtionk WAk BRMESveSHGEi@Ss ard &nfirell il ARSI WHctive to
stearate and, cgptl onal I%g stabilizers. In soft capsules, the active
]

conpounds may®BEVEitsiaerdsd guigpses Yperaeifically adbsrenspically Fifgivremougareans

fatty oils, |ifdMdint dI@Bxﬂiﬁcfuh@eff&ﬁvé HoGrtlvelt POl Vi BY hSdiBreH %ﬁoﬁl‘s of Bisease
addi ti on, stablllzers may All formul ati ons for oral

admi ni strati owpgﬂ@mtbpsa@wahofdb%%@égtwgfr%de for such administration.
[0088] For buccal @@aj ni ${gidilOhe &o@@ r&2ERASthe |cORSosTRY :Idﬁﬁ:ﬂst&r@(? t(‘; Qpdn

of tablets or Iozen es formullated in conventional manner. [0 The

conpounds nayPaFEsanbbe ok #heus0Sdoi 180G mefkaof srmstant’s bedyswaighth Th% dosage

may be a single one or a series of two or more given in the course of one or more days, as

is needed by the patient. Note that for almost all of the specific compounds mentioned in
the present disclosure, human dosages for treatment of at least some condition have been
established. For example, for oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine the preferred dosage is between 0.1 mg to 50 mg, and the more preferred
dosage is between 1 mg to 30 mg. Other dose ranges include between 10 to 50 mg,
between 20 to 50 mg, between 30 to 50 mg, between 40 to 50 mg, between 20 to 40 mg,
between 10 to 20 mg, between 10 to 30 mg, between 20 to 30 mg, and between 30 to 40
mg. The dose may also be at 10 mg, 20 mg, 30 mg, 40 mg, or 50 mg. For pilocarpine,

the preferred dosage is between 0.1 mg to 50 mg, and the more preferred dosage is
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suppositories or retention enemas. [0090] Many of the conpounds used
in the pharmaceutical conbinations of the invention nmay be provided
as sal ts wwtdnophexremsceutically conpati bl e counterions. PCT/US2006/033671
Pharmaceutically conpatible salts may be forned with many acids,

i ncl udi ng bu not | i m d I; rq can@qgtw,c
tartaric, f’ Pngr‘ Mﬂ;sé)fi,ﬂéég ’ﬂ‘%df %H,"](Béf1lle1r(r]Cto Saﬁ%teb&rrgr e
soluble in aqwmgmtv&renentne%mg, betwmncﬁi%els@/mﬁ{@twemﬁo 19r48 g @nd between 30

cor respondi ng ﬂ‘{ {I%gl_@gl tgolsse orgaﬁgeDe LTI [29(}8%1]30'39 A {PPGE b gﬁ}ng For

conposi ti ons™s The pregent nven ion _includ
Conposi ti ons teghserod, the @nﬂmeti\desagmgsr erﬂlwamtfls(ﬁame te Shme aecthe nQgp Pﬁ‘rﬁ“’r‘jﬁﬁﬁt

effective to, achjeve it |nt C I
t her apeut | Cap?ssggeellsf Hee@@ ? mrgea&rﬂ]{hgp&o%e é%ésﬁinaﬁ% I!Je@v\r&agulgyto 58 mg,

ef fective tobawesneaitto sahrlgevetam 30rto a0reigi twter 4&%@&@6@&8@%@5@@& or

prol ong the surviyv e.sub iRk ¥
t he dose rané@ﬁ@%&%&%ﬂﬁlhﬁ% 1%%hl stere%fto tlﬁgoﬁ%]aqtogentﬁ?gn be
from about 0ab0.5 mgl0AH, msgnhg,gnmntghe patient's body weight. The dosage

may be a single o r rre I of
on)e or nore gays ﬁﬁ%ﬁ 'ﬁ@ g‘ BVG{%a%a?ﬂT%n%t&J %QCPOA adﬁgrﬁég%bﬁrgsst
all of the smeﬁlbgtrcgsegeafaegﬂﬂﬁhmaﬁslregwﬂng the dmsbgqanéfsmnfde dihs dpibsdnsage
hunan dosages forrg@ré%g% trLtP %? Ieas[i fgrg%ﬁ: géiuapgosg F‘B?tQQ&rb.OOI

est abl i shed. T¢¥&3pe I'ne enaci n
dari f enaci n, g REALOIM of@SlOthré&Iéhtnﬁefblbﬁybet@émr&(ﬁdngimdaﬁgémgsfob@‘tﬂme]én

0.1 ngto 50 and the npre eferred . dosage is b 30
ng. Ot her doslgpor Ay ee ?fn?ﬂ%d‘é%l‘g% £ e Bhaygacsgcal Comp%éwmﬁsgﬂé%g%r&%g
ng, between 3 ekt aPhamPedvesn a@&p@ﬁlc St ﬂ’fgﬁOfbﬂbmﬁh aPifle free WBe pffiee -
between 10 to 20 ng, between 10, t

20 to
bet ween 30 t Geidgthe ggmpopitign Bﬁ%aq?ﬁ?sﬁlleg gq‘ﬁ)égﬁltes B9 %Or BO% W%gc Wt%lgtﬂgly
golmJ’ or gg tﬁ@conlzp%m&iﬁ'o@%rl@\’eﬂ@on m&ﬂﬁ&dﬂﬂhﬂflﬂerédably chotimgas B@hbeswd s
to and the nore pr re e.i.s
PCT/ U82006/ 0313”% Oqféfeﬁ%eé‘ﬁeliasrrg"%%%%bat ‘tﬁ%%“?l lfé%edéeng‘épngéﬁgg’?é’g‘z%
bet ween 10 t oppd tﬁ@totab@éx%ﬁﬁhg@?gy bl@l acﬁﬁmﬁf@iilmbef anele mgRBiettovifiOypigly be in
bet ween 40 to 50 ng, between 20

, and ,bet
The dose may B¢ %gfb(e g ta §04gne 2 "'ﬁﬁly ﬂg‘%‘)ﬂ’ﬁomﬂﬁ)w @mlgﬁerte‘?foé}gg%d
tegaserod, t hﬁc&rteﬁarsm@hpsiqa@a@mms fdiatd‘ﬁﬁemveﬁk @0y ot for ﬁﬁnthgpr yamsl t he
nor e preferred dosage i S between O. rg%r n ﬁ?e ho‘%%ct{vel%gls
i ncl ude bet ween 10098 50mnggses Oﬁé?tcﬂé’élﬁ“ apigp ‘B"(felﬁ%”eblg? &
my, between 40Q>n$eﬂtr§¢@n'?5§the@ﬁfg%?ﬂot%@rél&ed‘lﬁ plma cdaedneeson. 30 to 40 ny,

between 0.5 to , and between | to 2 .. The dos,
r[T{.)g(|95] The amount of composmog%dmmistered wi cr;rtH c\éurse,%e dependent

on the subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing pltlysician.

[0096] Tt will be understood by those of skill in the art that numerous and
various modifications can be made without departing from the spirit of the present
invention. Therefore, it should be clearly understood that the forms of the present

invention are illustrative only and are not intended to limit the scope of the present

invention.

Examples
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at 0.5 nmy, 1 ng, 1.5 ny, and2ng. [0093] Although the exact dosage can
be determ ned on a drug-by-drug basis, in nost cases, sone

gener al i zawmme7/e2¢@ar di ng the dosage can be nmade. The dRCT/YSHOBEIET1
regimen for an adult human patient nay be, for exanple, an oral dose

of between 0.001 t fera

between 0.01 nyg, a*@gg Tﬂg%n@eggﬁ‘gﬁgh%q?&ﬁ%ﬂg i ere eéfheselxame of
i ngredi ent of variqes aspretsiefithe dtvientiin. conposi tions of the present
invention or a pharmaceutically acceptable salt thereof cal cul ated as
the free base or free aC|d the corrp05|t|on being adm nistered 1 to
4 times per daxampie RatioA| df en 4B iirhy and heSativump G¥dnt | Svinmlaaf fdr ke
i nvention mayphe., ﬂfdﬁ/&(ﬁlgle\%ﬂ'b(yve%%}%alﬂuﬁus such as sust ai ned,

del ayed, or extended Telease, prefe Ty &t a dose of each |ngred| ent
up to 500 ng per d@@ngs] Thmsndiviﬂmludﬂlaiverdmwé yladli‘ts &igiﬁerh‘ﬁetﬂr e individual is

admnistratio redi en i i cal be i e range 0.1
mg to 2000 rrgél e% rﬁggﬁ”‘ypﬁﬁﬂ%%%fﬂn Ry dmep %E’%@ a&%‘ﬁt”hfo Bg 8 Hoggrpige two
period of coontihrertine atdaerrfme,mdmﬂu@xcaﬁmheetd &U&npﬂhuﬁjﬁibutdiyﬂd@@tk 8¢ dd¥P 6L,

or for nonths 4 n.case mn| stratlon or
sel ective upt? a@Em’Ef:ﬁ% ‘%“f%@eg%i’b%"tg&ﬁaf’l '%?SHB’«S?]‘[‘ ?‘?i’tl B cfThee iFreRseRy
not be rel at etd 20 mgpbrefSnme, tfmeeient Eahidos.of bOOAFhin Thebean®ensdd 910, 15, 20, or
conposition a,ﬂ)r&%l stered will, of course, be dependent on t he

subj ect being treated, on the subject’'s weight; the severity of the
affliction, the manner of administration and the judgment of the
prescribing p % félzan.‘ he und rs ood by those of skill
in the art that me 2 & { G5B v t of

wi t hout deparmdxyguaﬂ vﬁﬁct&@lBladHerOf the pr esent i nventi on.
Therefore, it showg | e nderstood that the forns of th
ofo0®; Kp Sbvidhel

present inventio YEb gyRraetiue, pladder 1sjdgntified. eﬂﬁé&dl‘t’léual is

limt the scahendfimg di’t&axﬂftﬁﬁlﬁfﬁvo td PveithésQiay BXRAMLE® 2 m@dr ¥¥serod twice a
2007/ 027675 PCT/ / 033671 LOOQ? The exarrpl es. bel ow are

non-1initing @hd eem gl pontinyes-© cppplpin\akow constipatiop, fhe daspettegasepd ishe
i nvention. Bxsmakel 356 n@memyomh@dos@&n%%cgagea lﬁ@@lﬁm§@0'n‘§hy5@a§nd
Stimulant for._.th Rﬁ?”eﬁwﬁ |.ndi vi dual with Overactive

[0098] An |ndf1t/eie‘§"l9al RO 10 ¢A8 bp Ingesae 19 K0, 13@RirBP @8 The
individual is given 5 ng of oxybutynin two to four tinmes a day in

addi tion to ExampleB: Qiiliecen netot:mm@glsthree tinmes a day. If the
i ndi vi dual conti nwﬁf t]o or‘rEc{ ain about dry. nouth, the dose of
00 study is conducted to “evaluate the effect of oxybutynin and

pilocarpine, alone and in combination versus placebo on salivary output in healthy

volunteers. The objectives of the study are to determine salivary flow and degree of dry
mouth after oral administration of oxybutynin and pilocarpine, alone and in combination,
vs. placebo, and to determine the effect of oxybutynin and pilocarpine, alone and in
combination, on urine volume/void and vital signs.

[00101] At each treatment period, following an ovemight fast, subjects enter
the clinic and after baseline measurements have been made, they are randomized to one of
four medications
* Oxybutynin (5 mg) followed 30 minutes later by placebo
* Pilocarpine (5 mg) followed 30 minutes later by placebo
» . Placebo followed 30 minutes later by placebo
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pilocarpine is increased to 10 ng two or three tinmes a day. The dose
can be increased up to 20 ng, or 50 ng, if needed. Each dose of
oxybut yni nweemobe7émscr eased to 10, 15, 20, or 30 ngy. BxaEmp$w0633671
Combi nation of an OAB Drug and a Tegaserod for the Treatnent of

| ndi vi dual %ﬁﬁ'}ﬁn arhinélishdual Wit h
overactive V\+ g)oyl‘ %ésélyegﬁtfﬁfo%g%%mr%ggi?ﬁ; I%oﬁa (lsg given 5 ng of
oxybutynin two to four tinmes a day in addition to 2 ng of tegaserod
twice a day. If, 121%2] NeipY iRl RBkshiekBSs bR lﬁﬂﬁg{lﬂllﬁoﬁﬂ%ﬂd at frequent
constipation, the dose of tegaserod is increa ng twice a
day. The dos@t@%ﬁ*ﬁf@euntﬁéﬂléﬁéé‘éﬂ@ﬁﬁeto 12 ng, 20 ng, or 50 ny, if
needed. The dose of sphuow MukdRebsy inBhmge&ath ©r 1Qinied, 20, or 30
ng. Exanple 3: Cinical "Study Protocol Synopsis [00100] A study is
conduct ed to evaluaPe mewh gtteatinegy ¥&but yni n and pil ocar pi ne,

al one and in_conbi ngfihdwierpitmpiagebe; Ger Gliduispastydoaus pedsued heal thy

vol unt eers. The obj ectl ves of t to deternine
flow and degree of Hiogd s Are 1%%?”8‘9%1“3%%}?%?3&3%9?% g tado%g%?ym n
and pi | ocar pi ne, al &f8d§ EPI'?PPSE%%I nation, vs. placebo, and to .
determne the eff@CFodafan@m{tbﬁhtﬁma:tcﬂﬁmﬂaqdlzb(bcwﬁbﬁdipuraieﬁwb and in

conbi nati on, u /v0| d a qgﬁp
treatment peri od ﬁl*’ﬂ’?’] \?\#hﬁg’; rr#egﬁ d?mn?&&gﬁdb]pe é%é#{cdgl%d 4
clinic and a&éqaéncbageddseseovaeamelemm shehdvugs iEberndmirdagred ially ag @ single

random zed t ong. ons Lo 30
mnutes |ate OSBy Trﬁése% e Iwc?gtﬁ’ﬂlt)]feﬁ%ee{l %‘ ﬁ{;?‘awg? }fl s{fu%& g%ﬂ%‘lg%u aggéén

| ater by pl agetdows:. Pl acebo followed 30 mnutes |ater by placebo -22
WO 2007/ 027675 P%/ ﬁé 6/ 033671 Oxybutynin (5 ng) followed 30

m nutes by pil dc iﬁﬁlIJ Y5 [ 00102] The fol | owi ng measurenents are
made just priore tmsalaﬂctat frequent intervals for up to 6 hours post
dose: o Sallvary f]lé!ow s deter ??1 {1 wing Parafilmfor 2 mnutes
o Dry nouth is deterifh ef)ﬁ}“\%@regmlﬂ W&ol ume/ voi d and frequency
over 6 hours po.stwﬁigﬁelsl-BHMBsured o Bl ood sanpl es are taken for

pharmacokinetics gt 0S o A08 0Bl 2, 3, 4, and 6 hours
post dose & kiown allerzy to aad G uhrints agens

e No previous history of glaucoma, urinary retention, cardiac arrhythmias

e No OTC medications, nutriceuticals or vitamins within 10 days of study
enrollment and throughout the study

[00104] Assessments (except for urine output) is performed at: 0.5 hr and
within 10 minutes pre-dose, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, and 6 hours post dose.
The following are assessed:

1) Stimulated salivary flow
2) Drymouth (VAS)
3) Utine volume/void over 6 hours post dose

4) Pharmacokinetics of oxybutynin and pilocarpine
[00105] The standard safety precautions, such as physical exam, medical

history, con-meds, ECG, hematology, clinical chemistry, urinalysis performed at

screening and study termination, urine drug/alcohol screening at pre-dose for each period,
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o Food and water intake are standardi zed over the 6 hour period

[ 00103] The study is a double blind, random zed, placebo-controll ed,
with 4 sesguemows74% doses over. 4 weeks) with the drugBCchesng33671
adm nistered orally as a single dose. There is a One-week washout

bet ween st udy, days. e study popul ation .is,chgs s | L QWS and
Heal t hy vol u%it%e%/@s é?‘za'@u%ﬂe%tt ?g"éfi% a?%ﬁ# s§0 rrngi%1 elg{élévra Ifénfcc)%liapllrloglghglrllt o
femal es  WehghtnedSof2dveBdeventiahrdonghont sadl betwepp study pertoansteleni ni ¢ agent s

No .previous history of glaucoma, urinary retention, cardiac
arrhyt hm as No OTC nedications, nutriceuticals or vitamns within

10 days of stEugiple 81 CateBaRty fanMCdnbieaheOxybitenis ndRilob ARG 4]
Assessnents (except for urine outpu i rfaormed at.. Q. 5 .

o thin 10 i nut estpitel e e Guds B et 6P oBBl Gh FEice, e tplibiyR of
and 6 hours RpRStwod@SeplacchtGvak Ghdagitbdly dix eepamee yateidentitdl, Sudinulnat eidgle

salivary flow _2.1% Dry nmouth (VAS) 3) Urine volune/void over 6 hours
post dose 4) B¢ hcoki net i cs of oxybutynin and pil ocarpine [00105]

The standard saf efoy109( € GEELI MNOxytAHEN--% hpdihg ihamhn extdert wardiveml 5 mg
hi story, con-meds, ECG . hematol o

. | ogy, cl ifni cal chem Str%if r{.ngl %’%igg
performed at 90% BRG] a8 moupt AL SAfVFIR VR Y‘Jﬁ‘) at'e Shol
scr ;aeni ng ;at hBt; -Bg&ﬁ%sfslﬁéwreﬁqhg“ pet '(Qdigmond%&he\/ﬁoﬁﬂﬁflsﬂ&mmﬁr collected over
PCT/ US2006/ 033671 vital signs (HR and BP). at. pre-dose,. and at 30
T i nter val & MeHetHtR et comht o bR B enta asb i Shed oy
t hroughout angebetneeatne Sitdt Heslios forr farfed kcasi AR & ks akdasmtiffieddy
for a Conbination of Oxybutynin and Pil ocargi ng é‘oob%gﬁl I n thtiai' i
study, the efitaesingfeachidgihe prerdese lsvsl gRerSirhROS-Ho5mE: SR TaeTREAYH” Mthe
two, and pl ageho;BsARAN &€ idhngb Yasepar ate, yet identical, studies
in a single 1ndividual. 0010711_ Ef fect of Oxybut ﬁni n-- A htﬁal hh%{ro
hunan subj ect was[0§1€%n wt i nest 19y BERAAR AVRE SEAY Hh&EF ot
of salivati ONyh@spifeaeH Wad eWiitakkdt i EhQAWSS hidfknSsubject to ensure that pilocarpine

indeed increases salivary gland flow. This was demonstrated as shown i Figure 1 (m,

square). The amount of saliva collected over 2 minute periods increased sharply after
dosing and the saliva flow started decreasing after the peak observed at haif an hour. The
decrease in saliva flow continued until it reached about the normal saliva flow and pre-
dosing level after about 5 hrs,

[00109] Effect of Placebo—- In the third leg of the human study, the effect of
placebo was evaluated. Since this was an unblinded trial, the salivary flow was measured
by not taking any medication or a frue placebo but the same protocol was followed as in
the other studies, As shown in the Figure 1 (A, triangle), the variation in salivary flow
with time is minimal and the average salivary flow is about 2 g/2 min, consistent with the
published literature.

[00110] Effect of Combination of Oxybutynin and Pilocarpine-- In a scparate

human study, the combination of oxybutynin and pilocarpine was administered to a
healthy human subject. To the subject 5 mg of oxybutynin followed by 5 mg of
pilocarpine after 30 min of dosing was administered. Saliva flow was measured as

before. Results are shown in Figure 1 (e, circle).
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hour period. As shown in Figure 1 (,, dianond), the anount of saliva
flow collected over 2 mnutes periods decreased after dosing of
oxybut yni nvwanzhot/mzésal i va fl ow remained | ow after 3 hr8CT/URmoGEEBE6Mt
of saliva flow started increasing after 3 hrs and conti nued

The

i ncreasi ng reachi e pre-dose level .after hr.s. PO t-d

data generated i nT@Hﬁg gtsus&?w?é LS dv Bk d%f"?"f’fdtlﬁ Y48 fvuf?aélse&alfya.
[ ?0 108} Ef f ecdxybdtyfh vacaipemneted vl By the pxﬁfeas{ee?] bulina flsw htiﬂgca‘dm@ pRéchpate.

0] pi | ocar pi pe HC| S _eva a _hea nman subj ect

onsube that " ot BEsph et oRteEuT ot R sttt oty s Aire Riosn v
Wals dermnlslt r atigude asmﬁliwwl’iowmthﬁl tg&lﬁlﬁolih‘t bR salivag lﬂafvah%asﬁ&ﬁfoaﬁmf Ymb@fation
saliva collec over, s, increa ar after

dosi ng and t h%“dg'a‘fv?s\/ f“'oW @%Pfgla pg‘@ﬁ?oeéfgﬁqyngsfg?rf’fg?e’ PE‘E%EE@K’“O‘PJ{S% Meed
at hal f an haoilocargihe at U&lE Meas eftdr rthes adrhivdirdtloVWICORig B 6L/ bUhin| colpletely

reached about t sallv fl ow and pre- dosing |evel after
about 5 hrs. 55‘})}1%?‘%"&&9’?5‘8‘? LEQEPIDM, the third | eg of the

hunman st udy, the efdfiezyt The peicaﬁ@glaoer\@aﬁv@wa;Iwua&ﬁHmS&aﬁeoagdmh@ mmnagﬁ

unbl i nded tri the saliyary flow was neasured not _t aki ng

nedi cati on ora%ﬁll‘f‘§tff§°‘b PEEQ‘EFG"PH& OBty EOmRSE IR Sf PU\%%TPP’GI qng\ﬁéﬁb%mi n
the other st ugiitepilodfpirehaihidtéred jﬁnﬁaﬁéﬂo&yﬂut)ﬁlﬁ&) dnfl pREDL Qkre iR against

variation in salivary flow _wth tinme is mnimal and the average
salivary f|ov9m%m1£mih°?n¢9 Bigwre s, Thepgret deviatign {95 therrembingting S%Iwhere

literature. [fRdkhe Raf @&hin@ierddonmdmpified Bxﬂfut)@ﬁ}’ eIt ¥R 1salﬂg1unal and not

Pi | ocar pi ne- - I n_a separate. human st udy conbi nation of

oxybut yni n arteoirtatigeee Ws‘hécﬂ’ﬁﬁeh?es?féb“eﬂla‘feﬁo &4, Hisaglehspespstingrihat the
subj ect. To tdagbfidRiepbroach WinBatc@ MeRior 9ab £t bryasl iy, o of

pi |l ocarpine after: 30 m n_of dosing was adm ni stered Sa |va flow was
measured as bef of®011HesEffec of Limingefithe : Pj oy Vi

VO 2007/ 02767 he Rehid:a20006033Bdnin[- 0911%] adéﬁloéiﬂﬁmaﬂ &uﬂg ‘tHeeeﬂscct mefe
decreased in salivar ow caused by oxybutynin was conpensated we
by the i ncred¥eng af adiinijization of plocirnige setimpisusii Grenesiude, the pumbination of
result, the W[@%‘Hpg ok NG hY glag

pre- dose | evel |gunrd§ﬁ1 E%{%rtwesr %ﬁs&@d{ Zﬁ%e?ﬁg%ﬁéﬁgﬂﬁﬁﬁm ?%/]Jgfe
f1 ow measur ed® Mgof pR@uysiRANd St moaf p@malye Wars adiniristered sipuktdngeustyf S.ah‘@
pl acebo st udygowlhes &k S | I C f
hour after thef)wadm ni %’P&gt&?%&oﬁg %éseﬁs é}gs@& mr@ rﬁ??\ EO%%?:F%GM
neutralized tSFVéleaﬁi@@%Ingﬁl%o@ﬁﬁé@vm@fanépﬂmm Was fdpgnisijed Thea healthy

percent age ofy,gah 'sﬁ‘tﬁecf. | Byynd @le_] &5 g 0&‘ B%t%ﬁ %llo%d f)?k lrr%VHf 'Bgocarpme after

60 min of dosing was administered. Saliva flow was measured as before. Results are

shown in Figure 3 (¢, diamond).

[00114] TFigure 3 shows the effect of time delay for the administration of
pilocarpine. All studies are compared to placebo (A, triangle). When oxybutynin and
pilocarpine are administered at the same time (m, square), there is an initial large increase
in saliva flow, which reaches almaximum at about t = 30 min to less than about t = 60
min, but then drops to normal (placebo) levels at about t = 1 hr and stays at this level.
When pilocarpine is administered 60 minutes after oxybutynin (¢, diamond), there is a
precipitous drop in saliva flow which last until about t = 1 hr, after which there is a large
increase in saliva flow, with a maximn occurring at about t = 3 hrs, The saliva flow

returns to normal (placebo) at about t = 5 hrs, However, when pilocarpine is administered
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adm ni stration of pilocarpine, oxybutynin, conbination of pilocarpine
and oxybutynin (wth pilocarpine admnistered 30 mn after

oxybut yni nwo amdopbmscebo were plotted agai nst tinme andPar/@sxbhaemerin
Figure 2. The percent deviation for the corrbi nation study, where

pi | ocarpi ne was ,adnminjstered 30 m n ( I S
m ni mal and ﬁ%tmln‘ét?sg?#elrl OF {198 it er? ?%%Qtﬁhﬁ{ ral%)cg’s %H‘éapgé&tﬁ)eh :

pl acebo (A, hﬁmﬁaﬁﬁ'aeibo&uggm&ﬁmn@tttlﬂaﬁmiﬂnaomwd)(rmcem w@?mnam)hcryach
elimnates the major Sld !
Tining of the Ad £O55, et : -

Adnmi ni strati %egﬁe%mgsmfy dftwo sb}fhrdtd/\ﬁbsa@hiioﬁ betwadn dmyhﬁyms tam:blp@,@afpmhe

effect of the timng of adm njstration pllo syr.ed.
I n one study Wef%mééfg%WﬁléfhPéﬁquOfpgﬁibﬁﬁT ﬁmﬁﬁdo ?ﬁoxebél\ré%?nnég&%agl i

adm ni stered g} rlﬁleﬁi,eglrﬂgw oﬁ}bﬁﬁ'ﬂmsdlh@ja@ﬁhste?éﬂ th hlﬁezﬂthjajnﬁnridual&ndrgailaﬁ flow
oxybutynin an of 'pil ocarpine were m I’l.l er eg\&?fl é}“m?g% epust ¥
Saliva fl ow%@eﬁ@a@u@éﬁ hagrsbérﬁlﬁrr@“hﬁ%'g gt ‘8 gur e

(., square). st gﬁ,tdcaists meS btieiybutiie wao sinifistiea o @heMyhﬂtwduamtaﬁtD
pi | ocarpi ne was a

mni stered to a health C

subj ect 5 ng felfovss bbb paiof PRePIPBIREY ! Bfoﬂgﬁg%?r?ﬂﬁoﬁe]b %ﬁure“
mn of dosing; Sq,gﬁgr $6 ﬁ%%@oxﬁadyhﬁﬁvaﬁ hdvinMed msaartmnaszdmmmo
Results are shown in gur e (4, dia nd) % %‘3‘4]2i FS:*‘%[EJ 1 engYS
the effect offolldwed byel Té? Olf@ﬂoqaf?élea?ﬂﬁf“rﬂ Fat e i ORI RE:. AT
studi es are cRARaEGHNY, QhdtetfRRRrd lompatel a«n&ltaé adnvibiieRation b playebo 1Figurd 4
pi locarpine are adm ni'stered at the same time (., square), there is
an initi aI I e(#géﬂaiﬂﬁ’é})ease in saliva flow, whi ch reaches a maxi mum at

about 't =30 mn mﬂ(ﬁssmﬂ@mm ih PigufRQl suggdanhéxuﬁcréahiegloﬂromnlﬁﬂm
nor mal (pI acebo) leve

s at about = 1 hr and stays, cﬁi Aub
When pi | ocar pi toelOineg beadriordesteese di sadivationn dhe BicTspsedy raﬁ‘? % Fge 105
di amond) ec{'n@ béf:ac@ be@%&%@ 'd&&é%ed@a%ﬁbﬁ‘bﬁ ai)llbu‘@rnifl lagavinsteael shivation by

unti | about ter which there is a large  inc ea%ﬁ Q)
saliva flow, wtmlae,mwmlbccuﬂfr |1ﬁg nefed qBBht the Salg’ah B 08 la
flow returns heulof the™ Big¥iSbutyiBMBART sugydatiy
pi | ocar pi ne i & aéﬂ?‘{ F‘?‘Jca‘?’ﬂ‘g%-ﬁ’gg)ﬂ/\%ﬁ%’o% e B U 006) 033671 3
M nut es af t erthabtydanopni of S(mg pikdorrping jn this apegnen 15Nt sRPipieRt o, PRGN e, o
floww th a %QEM%B% 2k F%usgd %ﬁ@gln@e% il hthount of S&&Bitifn frém 3a6 Maing.

(placebo) within one of Dose Rati o Between

Oxybut yni n antheRiftracarcfestioe dosk matiofprshe wpppinetionm bR f‘@dﬁlP?aéP“befls PR
separate dose,r ¥%t0%ga%h ReLES %?eg:rt Lgityegg n and pilocarpine were

conpared with e result po and adm ni stration of ox % n| n
al one. tn one exmmnlﬁ]enl ‘ adn adpRapis T ele P
heal thy indi Véo%gf%lqat%r}l f‘%ﬁ%u}ﬁmf\bég%easured in two groups of subjects: one group received

5 mg of oxybutynin alone and another group received 5 mg of oxybutynin followed by 5

asmia Anag q_.gv, Xy

Ly

mg pilocarpine after 30 min. The plasma concentrations were measured before the
adminisiration of oxybutynin and in hours 1, 2, 3, 4, and 6 after its administration. The
results are shown in Tables 1 and 2, below. Table 1 shows the plasma levels of
oxybutynin after the administration of 5 mg of oxybutynin alone in a placebo controlled,
blinded, four way crossover clinical trial in 12 male subjects. Table 2 presents the plasma
levels of oxybutynin after the administration of 5 mg of oxybutynin followed by the
administration of 5 mg of pilocarpine 30 min after the administration of oxybutynin in a

placebo controlled, blinded, four way crossover clinical irial in 12 male subjects.

-26 -



was measured for
di anond). Using

8 hours.

a

adm ni st er &b too7/e27bsal t hy i ndi vi dual

pi |l ocarpine at t
circle). Simlar
i ndi vidual at t

=30 m

ly,
0,

n.

The results are shown in Figure 4 (-

were conpared w
triangle)).
i ncreasi ng oxybu

[00116] The

dm

IS

The results are shown in Figure 4 (+,
simlar protocol,

5 ng of oxybutynin was

at t

, Taigash) .

01

th

= 30

e resul

th the 3

At
|Iﬂ|ol.lu.l.lu'll UI

results sk

tvnin_fr

om__5_t &t momAftam '

salivation. The
bal ance bet ween

i nNiubieds e
t smiere

i ng rat

eased g

io4fr

bl | vath

mlzlt

on h\l

(A

nel:009 o4

pndE3Y y

| 11760I t

sal i vati on by
flow for the 2:1

i l_odar pi
0Xybut

y 449 pil |

| A& pi n

éﬂlpm' &

51 ar

the 5 ng oxybuty

ni n 3al one,%%80g

eQU'mna

38781

DL |11'§40nf

pilocarpine int
decrease in sal

oxybutynin from
t he conbi nation
adm nistered to
Oxvbutynin-In a

oxybutyni n was ngasuged

5 ng of oxybuty

hi s 4expg

r i GEnt

i 926t

sufPi g

i R0t

h_488ne

va fd ow

cat@ed

by6.a0h e

i WePeg

s34

STALLLS bl

5t® 10

000 TH

erepor

e, L4R

f f1289 |

eldtise

oxybutyn

I no.@and

pij4ta

I pb.hie |

s Aen

8:3%g

a palen

. 0.§060 1

1 760l

AS g0 Co

nciende r

t 0@H of 0.000

Separ at €

St.eody,

t3lve0 )

asfe

cohgent r &21%n

0%.190

No.6000

graBps

of.1zmulbyj

eci3s .

oReésgr

pup!Pe

n_gLone

anebo anotdyer

Jr o8R0 I

eceg7veq 9.34fp

pf 0.560

oxybutynin fol |l owed1By 5
concentrati ons wWegg, neas

6180 PI

" GGa p

nesaf t

ero.®0 M

19.230Th

pasn

ur egoner or €98

f ol | oweBCDHYS06es36i1
The results are shown in Figure 4 (,
10 ng of oxybutynin was adninistered to a healthy

followed by 5 ng of pilocarpine at t
Fi naI ly,

plachU

m n.
ts

gased

aliva
t of

{he
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is

ei ved

he 3aebm ni stinat i areédf orydut yni n

and in hours 1, o3, 4, anshs® afteensi t2esmathni nbet¥kat 291618 THESSHesul ts
are shown in Tables 1 and 2, below. Table 1 shows the plasna | evels

of

in a placebo controlled,

in 12 mal e subjects.

bl i nded,

t

| evel s of

oxybutynin after the adm nistration of 5 ng of oxybutynin al one
four way crossover clinical
Tabl e 2 presents the plasma

rial

oxybutynin after the admnistration of 5 ng of oxybutynin followed by

t he

adm nistration of 5 ng of pilocarpine 30 mn after the

adm ni stration of oxybutynin in a placebo controlled, blinded,

way crossover cl

inical t

rial
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PCTI US2006/ 033671 Table 1 Pl asna Level
(Hour) After Oxybutynin Adm nistration

f our
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Nunber 1 0.000 0.980 1.760 1.620 0.869 0.786 2 0.000 5.380 2.910

2.410 1.490 1.150 3 0.000 9.840 3.870 2.320 1.840 1.150 4 0.120
3.250 1.99@0ko@7@7¢r5070 0.783 5 0.020 16.000 9. 260 3. AAON/Es268B3%7O00
6 0.000 2.600 1.400 1.230 1.140 1.330 7 0.000 15.420 6. 110 2. 700
2.390 0.650 8 0.000 7.600 2.890 1.530 0.010 0.000 9 0.000 3.910
2.580 0.440 0.210 0.190 10 0. 000 7-2%§m 120 1.330 0.880 0.190 11
8.888 ﬁégoool.szo 0.970 0.340 0. 560 000 3.200 1.520 0.790 0.230
. an 0.012 6.693 P-269—+—F4I—1 2630724 —STP-0-034597 )
2.289476 0.969634 1.291‘18-9:5%553 sui 151 o “ﬁﬁﬁ?ﬂ5§¥ 75 Po1029
PCT/ US2006/ 03367+—Fab6—2—PhasHbe Ee) “"”Eﬁﬂ%ﬁﬁ$%%L¢#E¥g$rne—(rbur)
After Oxybutynih ggm °'fn1’i stratiogn ©Bubjlectz2 0 L 233 4 6 4 Nuberé 1 0. 000
30000 1. 720 2L 426Le ohoUsco B od s b B Gl 0 0
1.460 0.150 5 D-00B- 14 68E0% loghpoh dc@aw l ooz, d 180 (Yo a0t Lo
1.690 1.280 1.0R6-02-0001 30 bPO'”m':cﬁlﬁL AECECT PR (DG B TP (e
0.000 1.180 0. 4F0—0*2301009%0 b 18 19 23%0h §2Rad 218513 3% 1 940
0.550 10 0.000]-9. 280 3|68A%1 g 2480 1658 aliaT80: 1o B4 4s® o' 7 1
1.340 0.600 0. 680 6 0.000 2.750 1.650 1.280 '1.026’ T0000 T
7 0.000 20.800 11.100 5.310 3.060 2.110
8 0.000 1.180 0.470 0.230 0.270 0,000
g 0.000 8.580 2520 1.410 0.940 0.550
10 0.000 9.200 3.650 1.870 1.110 0.340
i1 0.000 7.490 1.710 1.340 0.600 0.680
12 0.000 3.480 1.520 0.930 0.560 0.260
Mean 0.001538 6.228462  3.109231 2,25153&8 1.998231 1.277692
STD 0 5967714 2.92391 1.961773 1.67978  0.948956

[00118] As can be seen from the tables, in both groups, the plasma
concentration of oxybutynin reaches a maximum at about an hour, followed by a gradual
decline. Moreover, the plasma concentration of oxybutynin follows the same curve for
both groups. Therefore, addition of 5 mg of pilocarpine does not affect the plasma
concentration of oxybutynin at all. Two conclusions follow from this observation. First,
pilocarpine does not affect the absorption of oxybutynin in the gut, nor does it affect the
first-pass metabolism of pilocarpine in the liver. Second, pilocarpine does not affect the
binding ability of oxybutynin, since the concentration of free oxybutynin in the plasma
remains the same between the two groups. Further, the presence of pilocarpine in the
combination does not interfere with the pharmacokinetics of oxybutynin, Thus, the
antimuscarinic activity of oxybutynin responsible for therapeutic effect of oxybutynin on

OAB remains unaffected.

Example 5:  Case Study for a Combination of Oxybutynin and Cevimeline

[00119] Tn this study, the effect of oxybutynin, cevimeline, the combination of
the two, and placebo was measured in separate studies in a single individual.
[00120] Effect of Oxybutynin— A healthy human subject was given a 5 mg

dose of oxybutynin HCl and the amount of salivation was measured with time over an 8
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12 0.000 3.480 1.520 0.930 0.560 0.260 Mean 0.001538 6.228462
3.109231 2.251538 1.998231 1177692 STD 0 5.967714 2.92391 1.961773
1.67978 0. 94B983027¢760118] As can be seen from the tabl eBCT/USROMBAEHSTL
groups, the plasnma concentration of oxybutynin reaches a maxi mum at
about an hourp,.f b o ' I l,a
concent rati oot eudat sty SIS, G o SR o e3R8
Ther ef ore, aduiintteoperiods @cmedfaﬁepicﬂosjnmmp ithessabieefonemamtd ket afteh® hpl Bsma
concentratio ow fro

cbser vat on. FepuBr ek Bl ek Beissnl e E LRGP BB BT
oxybut yni n i rpre-Hase @psrcl afieod hdqmst-dosmafﬂledata tiveratefliin giis padySs copbistalwithm
of pilocarpi Cialal VET Second, pil ocarpine does not affect the
bi ndi ng abi | r{tﬁ%/ﬁtgrfj%%xd?{)utym n, since the concentration of free

oxybutynin in the[qmlz]s]rra;ﬁffwggml Oyindhiee s-affre abspavee nhumze sttm e aififpst. of

ntortere w IR TR BRI BTt at ot VeI PRI LR © Fe

ant i nuscar i nitlat acmmellmbwdeéd mmydmus ganvany glasm]:ms lThiseva{a (déméﬂ%&ﬁta:pﬁwhd)ﬁn in
ef fect of ox suaf t ed. anpl e 5. Case

Study for o GOy b Bhont RS Rh el R ar e Reb PR s
study, the efsheply aﬂér domyg)autdyﬂm salivacfiont suplel decreabing aftep el pasld dbedtvedtfat clbdee

| v dual . [DOLO BV FREEe GBIt AT or e BT hPoHls AR By

was given a &almgﬂo@mﬁepmfdosingbuﬂymérlabddﬁﬁhﬁnd t he amount of salivation

was neasured with_ti r.a 2007/ 027675

PeT/ Us2006! 033671008 Q%%EFBEE—Y@“ ﬁ‘b&?t‘?“ﬁ leg Qﬁﬂ’é hyman study, the effect qfjyo
amount of salpia¢ebofvheaawyahadidde Siree tHdA@4s ar untilinded sl fh@@élﬁ@i}' f@Wa@@ﬁt@ﬁwd
after dosing,and ttfﬂ}f}e saliv flow I’EITB.I ned | ow after

amount of sal?Vgt BWIH‘? ‘@Hm? Bt teaedyaePout e S@“%Pré’m&?\ld"’aécgﬂkowﬁiljéﬁm

i ncreasi ng r erctidgniilke AM@wﬂ%ﬁldF@giﬁJS 8h! Riande)Nths vBSSion GOSNy fibRE
data generated_ in this st the literature data.

i iJ’ﬂ'él LS consi stent_ wit
[00121] Ef f ectBdRecsFrmaR| #ld the ayeressaliupn flgy ds #hanehS efuay, tonustert fa
of  admi ni st efid paglished Herafife, CeVi Mel i ne was eval uated in a heal thy

human subject to @Qiﬁ'&i hat cevi el ine i ndeed i ncreases salivary
gland flow This enBis Qupbination afCheybutynin gy dmsliver- Iyg SAREFAE) .

The amount ofhumad isthay, Cié |c&ﬁblﬁ§hdﬁvcﬁ7 03 f?(bdﬂfrnﬂfaﬁ'l Q@Juh&ﬂ)% Waﬁcécﬁrﬁﬁﬁ&ed to a
sharply after Si nrg and the saliva flow started decreasing after the

peak obser veéi‘e'%@y Bypsubled. LRéerulipes 5 merpé opduivaiadeliqwsd simuitgngosiydw 30
continued untnd ofl devik@Bseh @cth 3B 49, WA d¥Rinistered. Saliva flow was measured as
before. Results are shown in Figure 5 (m, square), where the combination is referred to as

THVD-102.

[00124] The resulis of the above experiments are also shown in the Table 3,
below, which shows the data for the evaluation of the combination of oxybutynin and
cevimeline on stimulated salivary flow. Figure 5 is a graphic illustration of the data set
forth in Table 3.
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saliva flow and pre-dosing | evel after about 6 hrs. [00122] Effect of
Pl acebo-- In the third |l eg of the human study, the effect of

pl acebo- wa¢0 2@aPITaSed. Since this was an unblinded tri BCT/USIH@6/033671

salivary flow was neasured by not taking any nedication or a true

pl acebo but the sane protocol was followed as in the other studies.
As shown in the Figure 5 (A, triangle), the variation in salivary

flow with time is m ninal and the aveTaipe3 salivary flow is about 2. f5

' nsi st ent—with—t 3 Fshefgt+terature—001231—FEfHfect o
gO{)rZrbimngiig(rjl of  OxVEE i :3;3 u'}t‘ee‘?mi@h GV + Oy ?x@éﬁh‘}ﬂa&m, N
study, the conbin :gl:g iy

L 8 Bt yri-p—_ahd—cevi-rrH | adninldt ered

to a healthy hu g “,15?,’13’13]"; the 3, iect 5%y ox/but yni A

fol | owed simul t andoust: 30 purg X 524 | ne, Wﬁntr?és%llvﬁe del ay,
was adni ni st er ed. sﬂﬂ@ ollceetidprend) iR hgpﬂﬁcﬁtd OpE MRS | ar e

shown in Figure 5 squarg), m%ﬁﬁoé he c rétg'ﬁratl re{ﬁ456=dl to
H e tS¢ Fre—at e»ep% S al so

'\J/-\

as THVD 102. [ 00424} —Fhe—r+€sytts e it (
shown in the Tabl g-8;—bet-oyy. jwhi 2 ;7 WS L;4§7da a'}‘ 85’2‘:{ hel: ‘9§§! uation
of the conbi nati orf—ef—oxybut )1 A R v i [;‘.c £ e i ed
salivary flow Figuore—-5—+s—3 grap.ﬁ'i H-ust it on ’lfz Q&m%d?ag-é—éet
forth in Table 3. —20-Wo-2083/0278882% 1/ 3d43h6/ 033836 | TIei8613 Agent
Cevi nel i ne Cev+Ox O bu—i-nPldcebd:BHd bu 2493 fy 013583 [0 39671 irel i ne,
ng 30 30 0 O Tine Hhe) Anount lof 3dPthia ARMAR | of Sa¥dhja  covilecet d
over 2 min Collecatd-over 2 Siln 338887 2 241681 p 862.182%0208.6638143 0
2.6273 2.9442 2.4836 1 4786350 5 393401 2 2FBAP| 1. 8558/d1| 959 n/d | 4. 1213
2.4091 1.2308 2.0143 1.5 4 29 3.58l7 1.2433%| 1. 984868 |2 39884 4

1

2.2793 1.3548 2.06Z
1.1829 1.6538

2.205 24915 2.0096 2.3332
1.7973 24158 | 2.3028 2.0182

3
o
2.5 3. 7641 224035 n/d23]12n/d 234358888427 0601
6
8

*: Not determined

[00125] As shown in Figure 5, the decreased in salivary flow caused by
oxybutynin was compensated well by the increase in salivary flow induced by cevimeline.
As a result, the amount of salivary flow remained about the same as the pre-dose level.
Figure 5 further shows that the amount of salivary flow measured for the combination
study was similar to that of the placebo study. Therefore, administration of 30 mg
cevimeline simultaneously with the administration of 5 mg of oxybutynin completely

neutralized the adverse side effect of oxybutynin,

Example 6: _ Case Study for a Combination of Tolterodine and Pilocarpine
[00126] In this study, the effect of tolterodine, pilocarpine, the combination of

the two, and placebo was measured in separate, yet identical, studies in a single
individual.

[00127]  Effect of Tolterodine -- A healthy human subject was given a 2 mg

dose of tolterodine tartrate and the amount of salivation was measured with time over an §
hour period. As shown in Figures 6 and 7 (#, diamond), the amount of saliva flow

collected over 2 minute periods decreased after dosing and the saliva flow remained low
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3.5 3.9316 2.5827 n/d n/d 4 3.5914 2.4358 1.5868 1.9866 5 2.6099
2.312 2.1475 1.8417 6 2.205 2.4915 2.0096 2.3332 8 1.7973 2.4158.
2. 3028 2. 0¥8»2007/0276&$t det erm ned [00125] As shown in Fi §0FESBI6A3E1
decreased in salivary flow caused by oxybutynin was conpensated wel |
by the increase.i.n salivar ' Dy, LB Joh& 4 tré\SndPeohiGiid T,
t he anmount o?’aﬁ%glﬁr%i;@f/a??uowo}r;ea%%@g&gﬁ%ﬁé{%ﬁg&%m as the prg-o_lose
| evel .  Fi guinerebsifig)buthlist nos brovieteli atach the prerdvemigvedsf evemafoy 8 bip ppsteigsing.
measured for the | natd.on wag, Sl ; - t8h of Nocarni

pl acebo st udy. Th@ﬁ@i)r ,ffe‘:t rERbf, izlﬁes%@%%rt%%n{c@\% arrel ionfsel carpine
si mul t aneous indivdually hdadeeadividied sid the datmis gfowd ahgyeof oxybut yni n
completely neutrglized the erse si C I‘%Xb NjiB effect of
Exanpl e 6: Case S@hjoéff egf T otfsno%%ggI Ilegloifetg% I ne %&n M effect o
Pi | ocar pi ne pRE:bL36Yas bvaliateiis Switantis,wat heurdlihdeditriaf the silivasy 8o was measured

pi | ocar pi ne, ,the cqnbi nation.of the a | ac in
separat e; yePY NefdRIfPE 2 medCRAnSE 3tye Q}a\é\éf%ﬁ iR gt‘ﬂe ?ar% ]%?tgﬂcﬁ@s F@ﬁ%‘?qn
Ef fect of TokHeestndishmlies.- AssHoealih e Fipurene subf det clusad cyele)e theavatiativg in
dose of tolterodine tartrate and the. anmount of .saliyvat. :
measur ed wi t FRIVARETIGS wHhn e ds miimpt aﬂ}g?l?eoﬂ'?mg% SRy AOF s g?%‘ﬁ?ég (Xt

and
7 (4, di anmon@ypsisichewatine pibligfed finkdrea f1 ow coll ected over 2 minute
peri ods decreased after dqsing _and the aIivItf |l ow re 'aned.Ao tﬁfgo
WO 2007/ 027675 PCPAUShodE 89,5 P9se 7 Neeq (OlerpRINe ARG arHECH

f1 ow start ed ek RehRASHB Fesallst & twd atél bk Satiod bet@mi kdte@dine iand pd&aniping,

but did not conpletely reach the e-dos evel s. even . aft.er .8 hrs
post - dosi ng. “[B%PE‘Q’F"' itk the r??‘l““stifI[?’!fﬁ%?Pﬁquw%‘Jmm OEP%@E?IO% © glokg- bione
gd {n nistr ﬁt i @Qpegitneﬂd, h%ﬁ%ﬁﬁ’éﬁ’ mﬁf ucir?iusgdlefey ubgaaeamlammangn and salival ﬁ?we
ata is shown above. ec acebo--. | n_gnot.her |eg .
t he human st NG?!“EP%“[E@T é@’PJ“B'f Thf)lr%fﬁlg“b © SRR J1 K¢ 83” %néé't %Figg\?vas
an unbl i nded sffiiadbrotdcbe 258 biv@RdrodihOWas\@nifiEEsd teal heditty irdividuakitng @ny
medi cation or_a true placebo but the sane prot oc?I was foll .vvedéa(i in
the other st dellowgd bad mgehwiloefPingat &7 40 Fiy Ehegqepls ape showp JLgure o (A,
circle), the uakd @hhdd). iStnilesig! 4 Maloy toliboiindivkdladniifiBteded taTh éattR} indiniduslhe

average salivary flowis about 2.5 g/2 mn, ¢co istept with t‘hﬁ'
publ i shed Ii tabfapfotlowed by 10 mg of pilocarpine at t =30 min. The results are shown in Figure

6 (o, open circle). Finally, the results were compared with the administration of placebo
(Figure 6 (s, closed circle)). The results shown in Figure 6 suggest that increasing
pilocarpine from 5 to 10 mg lead to increase in salivation. The decrease in ratio from 2:5
to 2:10 (tolterodine:pilocarpine) restores the balance between the decreased salivation by
tolterodine and increased salivation by pilocarpine, respectively. It is noted that the saliva
flow for the 2:5 tolterodine:pilocarpine ratio is similar to that of the 2 mg tolterodine
alone, suggesting that the amount of 5 mg pilocarpine in this experiment is not sufficient
to compensate the decrease in saliva flow caused by 2 mg of tolterodine. Therefore, an
effective dose ratio for the combination oxybutynin and pilocarpine is when 2 mg of
. tolterodine is combined with 10 mg of pilocarpine.

[00131] Effect of Combination of Tolterodine and Pilocarpine-- In a separate

human study, the combination of tolterodine and pilocarpine was administered to a

healthy human subject. To the subject 2 mg of tolterodine followed by 10 mg of
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[ 00130] Effect of Dose Rati o Between Tolterodine and Pil ocarpine-- In
this experinment the results of two separate dose ratios between

tol ter odi n&vepd7/pi76%car pi ne  were conpared with the resBfTASYN6/033671
pl acebo and administration of tolterodine alone. In one experinent,

2 m of tol tgiadine S RAME] Wi SHribR Riabesl b YahAttulLTlpiBAine.
saliva flow P was nmeasur e or ours e results are shown in
Figure 6 (1, Sdivamnwd:)asnimumgaabef@ﬁnRttSa}tS%?@PB’émFlg’Eeﬁg of tolterodine
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respectively peole. iR@sul9b@Gndvidih Flghﬁ ﬁal spédcirdld)ow f or t he 2:5
tolterodine:pilocarpine ratio is r to, that . of
P p%% sed by.

tol terodine al on@0133] gds shaye t‘hg’cg“"teh Brslgreasst S?'}B’a‘a’l Bine”in

this experi mMgfiflerddfic ¥k csittichiafdasril by bR iaReRnsalivaryt fivey lddi(cétﬁbgslﬁlobalpme
saliva flow caused by 2 ng of tolterodine, g}ere ore, fecti \/

dose ratio f @ a iealt Brismenttiof salyayHies smainehapost ﬁhBE%{‘i’ep?S ° Pr§ R¥re

my of tolterqd Eﬁoda?pz&% Rtk d 23 Qnififle0kftep itheOst Tkt Aition o Blidibfline.
Ef fect of Conbination of Tolterodine and Pilo arp| ne- - tlﬁn a separate

human st udy, Higves & Gerthen shoms b £hey g, ScivaTal o Jrepsissy ination
admi ni st er ed h{a awmh%éhbtxh% &wefe SuRlgk, waOsiner HUBkesTtthe plagsbofstudy.
tolterodine fo Yovved by 10 -31 WO 2007/ 02767

PCT/ US2006/ 03%erefore, pdm@@aatmwé1%@&@!@&%4%%%?’@8"% % theadmiiraton s

in the adm nizgs 6ﬁ61te% fcoﬁbk@lé%@ﬂfaﬁ%d theSalbryesidel oBiett VR GxyBERSI ed as
before. Results are s own In

ure 7. [00132] In one stgq% ggh of
pi | ocar pi ne was a&?ﬂﬁ]st@?@tﬂﬂtﬂéﬁ fhat t@u@ﬁ%&“eﬁm ich jelerate ‘éﬁ”set R
admi ni stratiqq,o rgl{f?oﬁtﬂlth@&&%s&?ap RALH MRwh h@WnbRGoNRaBigie dos of
before. Results re sh ure 7 (A apen trlan?I e). ..l n anot her
study, 10 g wxdbutyit, cioleipding seliEnagin sardtnasing oy efesoifpding o1l other
mnutes after b eforMoRbleSetFdchve, hldoWw
was neasured agélra f&%ﬁbg&gﬁh%@g?ﬂem%tﬁ?%ﬁ@%agl E?%urﬁfe 7 (o, open
square). |n tdeendmasd tretmoely., 10 ng of pil ocarpi ne was adm nistered to
the subject 30 mnutes after the adm nistration of 2 ng of
tolterodine. Saliva flow was neasured as
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before. Results are shown in Figure 7 (o, open circle). [00133] As
shown in Figure 7, the decreased in salivary flow caused by

tol terodi ne was conpensated-well by the increase in salivary flow

i nduced by pilocarpine. As a result, the anmount of salivary flow
remai ned about the sanme as the pre-dose |evel, when pilocarpine was
adm ni stered 22 mnutes after the adm nistration of tolterodine.
Figure 7 fytdhels sh phat the ampunt of salivary flow measured for
t he conbi h a 22 mn delay for pilocarpine, was
simlar to thatl. of mh@hphramahmalstcumlpomndfhebmfmmag admerapenticalyi effeaifve

10 ng pil ocar 2 m nut fter, the ad tration of

of t o1t or odFHER: B el STRBUEH ot 8 ALY L o 2BPP B gy Sebond
oxybut yni izo Qﬁikﬁ%he@élﬂsthéleﬁrbtngorh dt ReahiafimeReSsc dgRniakd Rl eEahed
because of t severity of the dry nouth, the disclosed approach

al | ows adr?PWP@‘El?da‘iaPﬁﬁ seinulatign el saljpay glags. oxybut ynin, tolterodine,
sol i fenacin, dari fezfggh&n c‘isﬁtﬁi%pdf*tﬂhmf ?ngﬁe‘?&ﬁ @rﬂxgpou Hhsegelected from

approved or conpoun I'n eve opnent, thus
t ol er abl e thefgampt cm;snagdof ewhm@nmrcatoltblloémbmmﬁfcnacﬁﬁ &Wﬂnabfﬁ QtoApinED

IS: 1. A pha eut| conposi on co risi t hera al |

o T ect i ve ICRIRSIES ot e (hFe Fhege fepially ARG 10 OF et e e
anount of tgregcond comnpound, vvherel n the first conmpound is an
antinuscarinic_agent and the second conpound causes stinulation of

salivary gland3: 2. Tipeompntgios afi(damot, \@eaqimt@ firgfovmgonnd FeoXyppiypin, a
conpound 'ﬁ%eﬁséeq&ére& b5 PHRa 343“ Qéﬂ?Qc%%i%ltB%QEI@M%éﬂn' n,

tol terodi ne, solifenacin, enaC|n trospiu oterodlne a
free base therédof, &he canmaronumf@lamm & Wb@rauelmoﬁabb@nmnﬂ mtoltproddleug

t her eof . siti,on of CI erein t rste compound is
oxybut yni %eegaseftﬁeé‘gag%rsa l{a ?ceeg a?l accept ersﬁg(%ﬂrtol c§|41 Ccept abl e

salt or prodrug.t heu‘ﬁofcomﬁosn]'dme()itcrmﬁs]] twlmﬂe;@fthe(leabxm &ompdilﬁ!ﬂ&ts Relebred
first compound is toltero a free pa or

di r} e th ,
phar maceutioEhiF BrawceptisiHee g?élpfargllne Fﬁegldl}ﬁiilg C.t la Josting, a-fﬁ:g base thereof,

conmposi ti gpd QBh%béﬁtléaH}Nﬂl@é}ﬁéme idCorpesRighheppound is selected from
t he group consi sting of | ocar pi ne, cevineline, and ami fostine, a

free base theréof, Thmplﬁoq@ﬁ@n wh Eaimi I abeieinibe e@pmb p@ms@insi mpﬂqwmrrm g
t her eof . r conpound
g fre-glﬂgsquél?%z l'e)lt %@&nﬁ% e‘th@AI a%%elp\{gg%psﬁlt %ng rrg?f nmp

is pilocarpine, Hereo
accept abl e sal 7. or Phodrmygpsitioaro€ Gflaim 1, wherein the second compound is cevimeline,

a free base thereof, or a pharmaceutically acceptable salt or prodrug thereof.

8. A pharmaceutical composition comprising a therapeutically effective
amount of a first compound, a therapeutically effective amount of a second compound,
and a therapeutically effective amount of a third compound, wherein said first compound
is an antimuscarinic, said second compound causes stimulation of salivary glands, and
said third compound relieves constipation.

9. The composition of Claim 8, wherein said first compound is selected from
the group consisting of oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, a free base thereof, and a pharmaceutically acceptable salt or prodrug

thereof.
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7. The conposition of Caim1l, wherein the second conmpound is
cevineline, a free base thereof, or a pharmaceutically acceptable
salt or prodrug thereof 8. A pharmaceutical conposition conprising a
therapeutically effective anount of a first compound, a
therapeutically effective amount of a second conmpound, and a
therapeutically effective amount of a third conpound, wherein said

first conmpoundois gf @8&%69&33%% @1'3& 8?.@@%%%8&‘%&85’98@8& A3 3ER cted
stimul ation of "salivary gl ands, an said third conpoun el eves
const i pat ifiom th® grotipeccosspEsiftpilocarphe, Ceainmeli8e, ant ardfontireak dret bastthereof,

compound is,selected from th roup consi sting of oxybutynin,

t ol t er odi ﬁ%@agh‘?}qﬁ@%ﬁ’l’g&?lﬁﬁ acﬁ%ﬁ%ﬁ%ﬁﬁf"%% Bich f esot erodi ne, a
free base thereof, @ndcampbaideeuldinag, | yhasaeptaHia sahfounl iP5
t hereof. -33 10. The conposition of Claim8, wherein said second

conpound {EMSEE GEvRFonsipa affiesagred pisertyl.cerbegyethpicelbdesepasanthrancl,
cevi mel | n%asc%%ﬁsa@%&,oéés{og%ﬂ, %a{lﬁlf‘o% Qg?@a&rcﬁ]ﬁfi@%id, d@h‘!ﬁ_caﬂuem, docusate

phar maceuti cal |l y~acCeptabl e’salt of ug thereo
conposi t i ewdiwh, flyarm Behndsermagnesamdittate, nchgaeninpo bpdiokisle spagnetien oxidepm

t he group _consisti of tegaseraod, bi 0 cat.boxynet hyl cel | ul ose,
casant hr aRgeneengh st whf SAREEREe, MARGRTNIqser BHE G PR b G R
aci d, docuarilRid;FobickBbpldD GeSathelens @llictN3 9, yeRkaMer 188S bUIRSS, psyllium
magnesi um ci trate, magnesi um hydr oxi de, magnesi um oxi de, nmagnesi um
sul fate, HElePHEGpsERiy semosidess 9 corjum ddasphate; i@ §re haghdhergol, and a

m ner al Obhannaf?é{ﬁi}‘:%lr)%cgepté’&é ﬁq%.%}g&ﬂhé vhex%ﬁf.yet hyl ene gl ycol 3350,

pol oxamer 188, psylIlium psy ydrophi lic, senna, sennosi des,
and sodi um phosphat Ese af far Serdpagwaliheffedive amourd ofphdirstacrenytouod|dng a

acceptabl g salt..or. prodr.ug thereof.. 12, e of a.therapeuticall

o foct | ve erpeialy PEREYE AiSHE Sh - Sinpth Eorfhufa B! PRMDSBiLof e
anmount of pharsacsanidal Capsitidn ffor tHeh@eaphapasfadveeratiod badd@hanherae te Gat
conposition for the treatnent. of overactive bl adder, wherein the
first coRpyBRRYEd;is agAnkAsGRiaicageRt fudybesecondrompovad catses smplation of
causes stiiubatdgusof salivary glands. 13. The use of Caim 12,
wherein the first conpound is selected fromthe group consisting of
oxybut yni n, tol3.er otihese sbollaimnileivheraita thef Brsacpmpoundoispselenied from the

5o crod gy Bobigs;oare ISRl (A mENSBESH | Salbh e ADhe
conmpound fesowroylgt wnfreg basef theof, and a pharmaceutically acceptable salt or prodrug
thereof.
14.  The use of Claim 12, wherein the first compound is oxybutynin, a free
base thereof, or a pharmaceutically acceptable salt or prodrug thereof.
15. The use of Claim 12, wherein the first compound is tolterodine, a free base
thereof, or a pharmaceutically acceptable salt or prodrug thereof.
16.  The use of Claim 12, wherein the second compound is selected from the
group consisting of pilocarpine, cevimeline, and amifostine, a free base thereof, and a
pharmaceutically acceptable salt or prodrug thereof.
17.  The use of Claim 12, wherein the second compound is pilocarpine, a free
base thereof, or a pharmaceutically acceptable salt or prodrug thereof.
18.  The use of Claim 12, wherein the second compound is cevimeline, a free

base thereof, or a pharmaceutically acceptable salt or prodrug thereof.
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base thereof, or a pharmaceutically acceptable salt or prodrug
thereof. 15. The use of Caim1l2, wherein the first conpound is
tolterodine, a free base thereof, or a pharnaceutically acceptable
salt or prodrug thereof. 16. The use of C aim 12, wherein the second
compound i s selected fromthe group consisting of pilocarpine,
cevineline, and amfostine, a free base thereof, and a

pharmaceuti cal 1y acentall ReSRhl Bhphi@s WbRSHEYS thedpent

Claim12, vvhere?n theq%econg COH‘[():OUHd lf|?s pI P%car%i net, & ?Igaglwgggcgfve
t her eof , cmoanpbis fes eompeald, v targepticdlyefiatite anoyt ofl asgednderapibund,
18. The use of ,.Cl aaicgnt%% whertﬁian t he aqcond conB.ound is cevineline, a
free basd™f AGPEGIACCYally AGrsptARle GAFIFL AVSPL L EESPE/Y e salt or prodr ug
thereof. -34 19. A plardimcielfirg donpoiid st sklofted AR ithd REouUP consisting of
therapeutically effective apount of a first conmpound, a )

t her apeut i cal | PX&pyteen; tplegfentoldpnaging davicaacin nfrsanen. fesigrogine, a free
phar maceut i cal lysARGRPE fRl £LpAReleuticiily Yeptaby saf % bRUAR theréhEhE] N t he
first conpound iss sel ect ed ]?rom teﬁe1 gl%/oué;;gpcaonssiastli:hg g%t Eg\é@%utyni n,
tol t erodi ne, solifemndeian thdaserdreinemipound ripseleaed fibes ticegroa nensisiing rade
base thereof, and a .pharnmaceutically acceptable galt, or odr.ug

t hereof, and V\A%’Qrg%alr%lg?’heceg%%ﬁﬁ caélr‘%poaﬁrrl]lao S|pu§e’se"’l e%?eedbﬁsF o&f‘?rﬁ%éjgla%%pa
consi sting of phimoeartRhilescceestleedli digrodiagtherdof.ost i ne, a free base

t hereof, and a__pharmaceuti cal l cceptabl e salt or prodrug thereof.
20. The conposili on 18f C@l&qsm%@%c@m@rl& W%'Pll*’rgl t?f—' FEE cRBRIBd Ao yutynin, a
oxybut yni Byeeasd th&o D8SLpldhah&RficalYlacpPibfd ARGE PlolifR hitedccept abl e
salt or prodru% thereof.” 21. The conposition of  Caim 19, wherein the
first conmpoundZis t dheeempiisiiwn o Cldimeld, bdiseein the fieshcomppund is tolterodine, a
phar maceutg | £ ..&C hereaf . 22 The
conposi ti E)ﬁhe‘é%% 4%}1%%%1@%?ﬁvﬁﬁ%}l{ﬁca@ﬁggésegga%g%aggnggjgﬁuﬁ t%‘c‘érf:ofpi | ocar pi ne,
a free base thekeof Ther canphaivnactuClhnal 19, adeepi aht esesald comppuedirisg
t her eof . 3. The ¢ osi tion, of aim 19, erein the second
compound PAOGARe FHHEASS e CLABE TR LAY P oSBT dTeg”
accept abl e sal p3or pLEdEdMhosiBhe8f - Clagd 19)SQhefeir? thdede8RRUdERbIYD is
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treatment of overactive bladder, wherein said first compound is an antimuscarinic agent,
said second compound causes stimulation of salivary glands, and said third compound
relieves constipation.

25.  The use of Claim 24, wherein said first compound is selected from the
group consisting of oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, a free base thereof, and a pharmaceutically acceptable salt or prodrug
thereof.

26.  The use of Claim 24, wherein said second compound is selected from the
group consisting of pilocarpine, cevimeline, and amifostine, a free base thereof, and a

pharmaceutically acceptable salt or prodrug thereof.
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relieves constipation. 25. The use of O aim 24, wherein said first
compound is selected fromthe group consisting of oxybutynin,

tol terodi ne, solifenacin, darifenacin, trospium fesoterodine, a
free base thereof, and a pharmaceutically acceptable salt or prodrug
thereof. 26. The use of Caim 24, wherein said second conpound is
selected fromthe group consisting of pilocarpine, cevineline, and
am fostine, a free a I l;
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thereof. 'pﬁg‘maceutically acceptable salt or prodrug thereof.
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