METHODS OF | MPROVI NG QUALI TY OF SLEEP RELATED APPLI CATI ONS [1] This
application clains priority to U. S. Provisional Application No. 61/320, 208,
filed AprwbD2011/28818, by Mehdi Paborji, and entitled " MEPHDDS20//0809PROVI NG
QUALI TY OF SLEEP," which is incorporated herein by reference inits
entirety. FIELD OF THE | NVENTI ON [2] The present invention is in the
field of nmethods of using pharmaceutical conpositions for inproving the
quality of sleep in paMEﬁ"H@)S)OFEIMTPRWN@r GOAEIerapY:rpBACKGROUND OF THE
DI SCLOSURE [3] Patients suffering fromoveractive bl adder (OAB) al so
conpl ai n about poor quality of sleep. This may be attributed to nocturia,
or nighttime urinary frequencyRﬁfﬁﬁEﬂyﬁﬁqﬁéﬁqﬁh@pp (nore than twice a
night). There may al so be some bi ochem cal basis for the |ack of quality of
sleep in these ﬂ&ilr]ent sthisFenplieatignpsilasms poattysto udSe Broviicaals dppjeestierdNphat
oxybut yni n, Rk 0 e n ef dﬁﬁ sl eep
of healt hy %@%@é@geggﬂ Ap&lq F9F§H%€g?%?pclas eg&%$5%§: ég??g: g&ﬁ been
used to treMPROMMINGRAGE.IOXBIT ALEEREnthidvisdememriied beteigyhytrefeanicinr igvi ew of
controlled ctrnrcal trials of several agents concluded that these therapies
srgnrfrcant? %proved several indices of |lower urinary tract function,

i ncl udi ng frequency of mcturitions, nocturia and nunber of incontinence
epi sodes. A nmgjor limtation i hat they do not renedy the
synpt om of poor quality of slgi%ﬁg%ﬁﬁnggﬁg?ﬁwt , there exists a need in
the art for a ngod2ati dmet pasenpr awealem Sufini chenficl@f b Qaayodfsobftﬁwng

treat nent of QAB Sé t ons |nclug¥ &mpoor ality of sIeep in aorder to

i ncrease patfABRCCY %ICPQHE%“OHEO TOYRY 18f f ey Of Sty ReECREEOD

I NVENTI ON  antimusda@hichesgplyosed herein are nethods of inproving quality of
sleep in a patient suffering fromoveractive bl adder, the nethod
conprising: (a) identifying a patient in need thereof, and (b)

adm nistering to the pati ggicrgkbenarevtirgableciefsiagti ve amount of a first
compound, a free base thereof or a pharmaceutically acceptable salt or
prodrug thereof [08dd a HaH%fﬁsaij’é@tlfl&&P1Iny3Vélfaf?teV@ttflQﬂéera@\ﬁftalsﬁfcoﬁlpk‘ébmat
conpound, a,dof Et?ahl%ﬁéresléeﬁem?‘}nagfrbe%ttﬁﬁﬂéd%%fé&lh&‘%r'rﬂ(gt@tﬁﬁ@%&% BeGRhdy OF
prodrug thereof, wherein the first conmpound is an antinuscariniC or an

ant i chol i nethgi Cbst@r@esi@epa@mmt than seico pdighbnpeinthay glse bprserabiophemiesy bifisst , and
wher eby thefoglt'l’?el l IY (Pf ?llu et §1&: 1ﬁeth95%t¢a%1@1t1ts' SFo'rrg%'éI(BEﬁgdsome studies [hZJ'e Al so

di scl osed are methods © nprov ng quality of sleep patient suffering
from noct urauggeSteH ehartret)fb@d/nuo rpteiodinagand (teppindent hivgiadgeree ¢t @nthe slaepneed

t her eof ; istering to the patient a therapeutically effective
amount  of a F& %V%%ph&%%nd a free base thereof or a pharmaceutically
acceptabl e salt [004]pr ocﬂeu@alt Hessesodf, madichtang heveapentusahld ;teaefaheenanra@ anount

of a second se.th reo accept abl e
S8t or . pr iR RaRLeRallh a3 St iRl O b SRR R i s BESE T he o
an antrcholgﬁﬁﬁgbmﬂagﬂnhm1hhetﬁﬁﬂ@&dm@ﬂﬂﬁﬁﬂpdnmﬁnedmu&&anmnue<ﬁchmst and
whereby the gualit f slee e patie i S.l.nprove Furt her
G scr osed Hurarn it Rhubrodkdhe R Bin gl qsRrgRoRod e fuabiabt ent
being tr eatiﬁ@bnﬁﬁéne@\é@g@r@t | wendbadaiernioR s aded dpest isahhiaReyafo ot kdnicly dgompound,
t he net hod co rising élrdentrfyrng a patient in need thereof, and (b)
adni ni st er i W§ %P?m%”bﬁpﬁ {'sleeR-her apeutical |y effective anount of a second
conmpound, whil e gem)t i nuinpg hbe & Dinsdd af ierfort hafcalRBithi Gal psvigbd ective
amount of the frrst coqpound wherein the first compound is an

ant i muscar i WitEcieng eficagyrionhe FKMeHARTiGnl gyrertage meludiggares draliyeo skeep Hd
conpound i Soréer%‘ﬁﬁl%ﬁée’lﬂaﬁetﬁg&ﬁgl%ce adrohslehcakpe quality of sleep in the
patient is inproved [9] I'n addition, disclosed herein are methods
of inproving quality of sleep in a patient sufferrng fromnocturia, and
being treated for overactive ion of a first conpound,
the nmethod conprising: (a) i&ﬂﬁt yrngwgﬁggireﬁfﬁ?ﬁ need t hereof, and (b)
adni ni stering td0@dle pdrisadesed hercionty methodsrof dhpraving avaipeofislesalin Wpféfemectl ve
amount of e c lJy
acceptablqug%%&%ﬁgqugﬂﬁgVSﬁm&%%ﬁhp%ﬁﬁmk h%?&n u@?ggﬁﬁ§ﬂgf$§&i¥€e anount
of a secondxtmﬂw&wﬁdpddﬁﬁﬁemnbaxgtbhbr@mﬁmaﬂhaaphmcﬁh@é@ﬂmwamkmnaMCeptabIe
salt or prodrug thereof, wherein the first conpound is an antinuscarinic or
an anticholinergic agent and the second conmpound is a nuscarinic agoni st,
whereby the quality of sleep in the patfent is inmproved. DETAILED
DESCRI PTI ON OF THE EMBODI MENTS [ 0010] One of the nmajor |imtations of the
adm ni stration of muscarinic or cholinergic antagonists is the resulting
poor quality of sleep. Patients suffering from overactive bl adder (QAB)
suffer frontthrs si de effect nmore than others on antrnuscarrnrc or
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quality of sleep in a patient being treated for overactive bl adder by

adm nistration of a first conpound, the nmethod conprising: (a) identifying
a pati entwpreoneessisher eof, and (b) adm nistering to thePpattisSet/ 030994
therapeutically effective anmount of a second compound, while continuing the
adm nistration of therapeutically effective anount of the first conpound,
where the first conpound is an antimuscarinic agent or an anticholinergic
agent, wher gt E&np'iﬁﬁ@mdﬁe@mumemso@arpamemm fag&eptﬁme sA0Gr WhRIhebYy the
quality of sleep in the patient is inproved. 5]In still another aspect,
di scl osed hiBerey aralraethﬁﬁpwa%lwfe?tﬁfﬁrawpwfaa%qnﬂ 90@1P0U§Flef’efﬁeei hesathpisel ent
suffering frQmnRQelMicaty REGeR AF of {)Foéf-u%%é‘r&{f Re VLTI AT cQﬂnﬁ&Qﬁﬁs &y
adm ni stration of aflrst compound, the method conprisin (a) identifying
a patient iantipeerinigeqredf antlahfdm@tg}c agbnt AR ther jependt epmppen it B @mscaginic

conmbi natio a first conpound, a
free base Paf’%gfrntsaﬁ J\r%ega) q%ér(ﬁfgh u%f?lc(tégflfntth (t:lglg?%@f éafseglt or prodrug thereof,
and a therapeut 6ty eéﬂﬁtedml«mdarﬂ)mﬁhmbfofamsmmgdlu@mmgh@ inga patgat base

t her eof or ar I S ere the
st compontiea tinp i e aREPR e G oo ettty Bl Mool
second conpaun)i sineniswseane rthe paQM| & ttherapleatically etffe:etmpuaﬂnomry of asfisep in
the patient is i first co scri bed
norern i o scubabBhadsdat PR Tt raEeniRl Sreholk sl Fo BSBRRdETT L come

enbodi ment Sandtd‘lﬁeffapéﬁﬁball;@éf&@lﬁﬁjam@mabf améc&gm RbSpoudd, Olfiee @asembéreof&ubt ypes of

muscari ni ¢ receptors r enb the firs

el ect ed 1 MOHTEREtEBUACHIEF SET A BrTRBUEY AR s BFOGTHESH 17 enaci n,
dari f enaci nantibfu@SRhid B ah @RRHhEIHREHOSen) mrsbwaﬂlcaﬁpounmldaﬁﬂmmﬂ ,ag@id,
dicyclomne, a metabolite thereof, or a pharmaceutically acceptable salt or

prodr ug t hetdgh erepﬁt@cﬂﬁ@“éﬁﬁﬂ%@ﬁ%ﬂ?é““%&?ﬂﬁ‘?%?% is S-oxybutynin, while in

ot her enbodi nentgog] Oxy khét discloSed Pty Ridtnydmdas oﬁmq)rdmn%@{ah@xd?@reep ina
enbodi ments, oxybutynin is a mxture of the S and i soners, for

exanpl e a riqsenteing yaaisddor prerachie blddss dymsataisuating ofatiipoionpeu the
oxybutynin ﬂl&h&\&aﬁ%kﬁh I QxR AL - léht%@ﬁ@%d%ﬁ@?&ﬁ“dﬁﬁ ikl & @hel ite of
tolterodine is a deg 3<| at etde ?o Herodine. In ot he?ﬂ)e%rcrlbodl ?rr\rla%s t he

met abol i t e RefieRt ‘théliﬁb‘ﬂitlﬁ@ yi dfestiypyeipepny ke gdond gpmpeuidi while cypriaping élii?pounds
known now of.l: i scope
of the pr es%lrﬂlﬁ%ﬁ stl((:) ggﬁ%@ Cil%rﬁf&%g élrirreg)ﬂ%trnmggﬁ |f%étnc'9§IIE O]ﬁ-[]dgw}%lﬂrrelrsﬂ ttﬁ‘ec%ljrgrgound i's
a corrpound @hlplﬁomdml & dntimusgaring: ggenlr m@e@ntlcb@llﬂegglfaegﬁelpt\almﬁeng@ seconrd pr odr ug
t her eof . d omt he
aroup con5| S ng dis ma]scanﬁjc ago{ﬁg %ﬁf?r‘,‘?lt@l%gy lud n@%ﬁ{} Sf“&l;% & hg:bat?e%,t s;  Koxy
car boxyl at empandd.am de and m and n are each i ndependent I y sel ected froml1,
2, 3, 4, and 5. é 18] IIrrlla(%)tlon scggel Q:gns re me ods ]fl rovn u 1t og endent | y
sel ected from t H& gr oup” EBRLT FISHY ]h d‘%ogen al KYP! h)%(ﬂ XY, CP al koxy.

In certain 1ﬁmoqﬂhmrﬁu§fgn@dimnl?hoanﬁla %dl Belhg/dfe@@enfor [cﬁ»@ﬁ&}\lenbmm by

enmbodi nent s, sel.ected from consi st dr oge al kyl ,
oy arr R of & i sohrRonh G BD sSRmR Rl uligne s S8R i o620

I n sone enbqdi rﬂ%ﬂéo}f %ﬁg(bal‘adnﬁﬁstiali(@l @aﬁlbdpaﬁéiﬁpteﬂdlgﬁﬁa}tﬁkbnSﬂbﬁhﬁﬁ@eﬁtﬂ’cﬁll}ﬁ t he
group consis |ng 0 Irogen, al ky ydroxy, and al kox In certain
enbodi ment s© P&Veaﬁ‘RPu T4 g“éﬁ‘@ﬁ‘)‘inﬁd%%%erméen?lf’ﬂ?o aﬁhﬁr?facgultlﬁa Pactspeble

enbodi ment SsatR4 pasaehRRerBs € aRAL hlefa@sl&i@@rsd@ﬂfﬁcwe s8bee bed sécoadndhiguas,aup

consi sting of nethyl, ethyl, P n-but yl , |sobutyl and tert-butyl. In
ot her enbodiffrehits thepaf arnaphzsma?eé 1Y HCPOREE e%ara@ﬁtlpry iag fygreof, wherein thepp21] | n
sone enmbodi fElofpofif is aBQntﬁﬁlﬁceﬁﬁaﬁJ”br all qgmeﬁ&@%& Yo R BARIGhE & cHHBnipBEndr OUP
consi sting of hyé)r ogen, K r oxy, d al koxy. In certain enbodi nents,
R6 - R9 ar éséﬁéﬁcmﬁ@é’ﬁ@lﬁﬁe‘ﬁ%’q@b% Qb sleep mobopdtisnigpivepreyodi ment's, t he
first conpound is oxybutynin, a free base thereof or a pharmaceuti cal ly
acceptabl e salt or prodrug thereof. Oxybutynin is the active ingredient

found in drugs such aPEDAMEFDRESCRIPTION QBANEXINBYDIMENASque(r), and
Oxytrol (r). In enfodi 1ve Jons ase or
as oxybutynin hi%&hl ori de. tﬂgnaﬂ)utl}llﬁll%rtl%ﬁésQ%%aﬁﬁ@ﬁ%ﬁoﬁygﬂgcg& (,)lbt her eby
suppr essi ngchohnagiorn@apynigo i thagtiuing @hr ghditploadider.' Pasamposutifermgs cloe
Oxybutynin is also believed to have nuscarinic receptor activity, which
further enhances its OAB efficacy. However, the sane characteristics that
render oxybutynin a successful ther ape‘L?t‘i c candi date for overactive bl adder
cause poor quality of sleep in the patients. [0023] 1 n sone enbodi nents, the
first conpound is tolterodine, a free base thereof or a pharmaceutically
acceptabl e salt or prodrug thereof. Tolterodi ne, which has the chem cal
nanme (R)-2- 113- [bis ( 1 -nethylethyl- amno] -1 -phenyl propyl]



adm ni stered and does not abrogate the biological activity and properties
of the conpound. Pharmaceutical salts can be obtained by reacting a
conmpound w0 20hie128818ent i on wi th i norgani c aci ds such as rgarusesihosides aci d,
hydrobrom ¢ acid, sulfuric acid, nitric acid, phosphoric acid, succinic
acid, tartaric acid, methanesulfonic acid, ethanesulfonic acid,

p-tol uenesul fonic acid, salicylic acid and the |ike. Pharmaceutical salts
can al so beoxeht@«tmmdbb/(d@@)%tf@lgﬁ&n GRIRAVEEOfnotNBad ANGOLA ARinMstBink base to
forma salt such as an anmonium salt, an alkali netal salt, such as a

sodi um or aOfﬁ‘étl%@§PftI&1\C§f&Ptfnemér‘i>e%‘PR€a‘th RlsereBatieR GfepAB pauants, is &uther breken cal ci um
or a magnesiydm, $@ehted fiehlihe BladQrI@RGOATES tﬁ@&tﬁ'hh%sotdﬁt@)é? L @hexshtadH ne,

N- et hyl - D- gl ucam ne, trls(hydroxynethyl) met hylam™ne, and salts thereof

Wi th anm no aghgscagpiclor arfichpliicrdiqecatingns, gad ingpretiquise QAB(@atle{lt@(}Qsaﬂmﬂr@Ughout

t he present r Qﬁgﬁ [

under st ood ? é§&+ﬁ%Hh§%%%Q§Pg?gR@ Bh%?h Pﬁ %BﬁﬂﬂggEZn &Fé§£%%%éﬁ of the
conpound, dhﬂanQSpharnaceutlcally acceptable salts thereof Thus, for

exanpl e, the sc ft r base of
t ol t er odi ne, gaﬁl?R)1%§§lgt E ag(mﬁqwgﬁﬁxfgéﬁ$no -?1 %ghb‘ﬁ?%pyl]

- 4- et hyl pt‘;etnerit o[oapﬁﬂhg RihinisRridg t«zlatp,adefrmxw bwdahedwfmtheraamtmallyaesffbcutes

vari ous pharnaceut.i c y accept abl e e tolterodine
Vartracer TBOYE ATy eleer B apdh SReaireugelt THAT Smbdi &l Bt o « e
parent dr ugcolm‘poumdz vhefiodie Uigs campowkitie an usthwdcarige aluaeantich\olmefg& sgetnu ations,
they may be ier to adm nister than. the parent dr The

i nst ance, %é‘t?&tl SBPROUBY Uof AU iR LN squt%é ”OEatﬂsws is not.
The prodrugnmay@also have inproved solubility in pharnaceutlcal

conposi tions over the par ent dru%ﬁ or may denonstrate, increased
pal atabi | ity or [HH2bas;¥ithip sherqonfrgt ofythe Pr,&??“éﬁlé‘ftﬁquée APRGHRICI38ARIEAES on, of

a prodrug wWoubibdatd @hae ABaaMRE, Qf, JobfizRL aReativic¥e R i @Bl RBepi either
adm ni stered as an ester (the "prodrug ) to facilitate transnmttal across a

cel | nmenbr afiEcthher difagthy  Sombtsplinie peenist etsrdifeatht an R MBEITINIE tIGCeBEs whi ch
then is netghgl ﬂh@%ds&’arfﬂkd@%hié? qckif Qin&J"% @B RRXM i € re@Gish anfd*'tﬁo&ﬁa{tésVﬁs entity,
once inside the cell where water-solubility is beneficial. A furt

exanpl e of @tlmbdm@umagmc gpenigt 8¢t inditgetht P ahq WFWWWG%RPFQH% Wtbémd@j to an
acid_group M&%Eéﬁ)é %ngﬁahﬁlﬁﬁ d e gl%h@cgl%h'&%ge& é?l'b{?é’ﬁﬂ&aﬁﬂ@a%@tét \ehidpi ety.

[0027]In sone ment s conpoun IS a nuscarinic agonist. In
certain enbodimegemzes tlteen@emnfdrecmﬁqmuhd endpgemiug pedrifiicageisies gnaupl

consi st ing glaifl LASAL B BE mGEKITELOS AELNALEHS bE DRy Aelatgpim

napadi si | at e, or arnaceu ccept

pr odrug t heitselsf Anleman‘lple bhelreneog@oohsnmm:mmct a”gemstesacwdyldmhnmund IS

pi | ocar pi ne, ar nace tlcaIIy abhl e sal prodr u In
Gt hor - enbod ment @B ne LRI ryatna Lasufrbrhad o B MRAMIT AL ol

accept abl e §@btm mpattenogﬂuffagng hen eocftuna[ @28 thaal @mpﬁsmgrt(ﬁ))ddmlﬁ)tlﬁg a phirensecond

conmpound is. a rnu all or a rmaceut i cal.ly acceptabl e salt
o ot ug e eRCBROauf ey AT Ringlo 1 e taP MR e Sl LY et o

f Ir Em t he gragﬂm l@@ﬂﬁduﬁﬂl ﬂgre@bédamdérgtggg ,a gtakmhoeum:gy gcce@ﬁb]a@alt @y@mdmmgydr oxy,
al koxy, carboxyl|ate, and am de I n some enbodi nents, Rl an are
each i ndepefefedlt fast bprapqulice e e PR asirat SeppRyndra ﬁ%‘iﬁd%%@ﬁreo%l kyl,
hydroxy, ang aaﬂﬂﬁﬁ%ééeudcﬂllﬁ dcbsthtile SIOQrOBHE thercbll vaRE (R fi BorBRMIA is an

i ndependently an alkyl. 1n further enbodiments, Rl and R2 are each

i ndependent #{ingqagpic &8 2 pRicholeTes daspl 5resaad icAgPeMdrint AFCariBicRgenistor opy | |
n-butyl, 'SQ@H@%kby%ﬁ%uhﬁybfﬁ&%Mhﬂm&ﬁu&ﬁBQ&pﬁWEPd'”Eﬂts RL and R2 are each
|ndependently nmet h In some enbodi ments, R3 - R9 are each

i ndependent |y sémﬂéﬂedlﬁw@ﬁﬁpﬁbmgw@aﬁ displetedt hasgin oFre Hyadiadg e, imprayng
hydroxy, a Ry KPYeep il a @ﬁ&l@'b@ing paelalel] @@r’bgéractﬁ% Bladder erﬁ‘ﬁﬁt}aﬁd?td&paendent Iy
a hydrogen. [0531 ?oug out the present disclosure, en a particular
conpound i sflrﬁmwnp@n@h tlwnﬁmﬂecorrfpmsmex(ahﬁleetlfymwmatlw|1rnneet1c§1t6tr@ffo@drt@

pl l ocar pl ne dﬁ{lnlgtgl){lll l!hg %’atléntt a tﬁerh'[ﬂ:q a?lgf%?gctwéaa%ﬁl&unﬁo g (S)QC%I’I(? fCO Q&ll’lﬁr esent

di scl osure enconpasses arnaceutlca acceptabl e sa ester am des,

or prodrugswhmatmemnmgehec@npnundonAﬁsb@amhuuﬁb ﬂﬁneﬁ:@mnpUUWH&thmtlses a
chiral center, the scope of the present disclosure also includes
conpositions conprising the racemc mxture of the two enantioners, as well
as conpositions conprising each enant i oiver i ndividually substantially free
of the other enantioner. Thus, for exanple, contenplated hereinis a
conposition conprising the S enantioner substantially free of the R

enanti omer, or a conposition conprising the R enantionmer substantially free
of t he S enantloner By substantlally free |t |s meant that the

L o o " o A NN 7 o " o ~n 7 o " ~—~n 7 o



[ 0034] Thus, in some enbodi ments, the first conpound is in imedi ate rel ease
formulation, while in other enbodinents the first conpound is in del ayed
rel ease fwornlizszan, and in yet other enbodi nents the fiPCTtUSCappsnsnd i s in
sust ai ned rel ease fornulation, and in further enbodinents the first
conpound is in extended release fornmulation. In sone enbodi nents, the
second conpound is in imediate release formulation, while in other

enbodi ment seohfpeuREGARE G&OMRAUthpbend R’ MehmvRdcatigl-eash §rodmMMi@hdiRBsgi@nd in
yet other enbodinments the second conpound is in sustained rel ease

f or mul at i ongeBiniherg the yeceisk camaoBRl irenmgscefipc gaemndandomsaidhe qudlity ekt ended
rel ease forg&%qﬁ&@?mk%pmgﬁﬁgvgﬂbodinents, the third conpound is in

i mredi ate rel ease formulation, while in other enbodinments the third
compound i s in dedIgyed In el azethen psngkiatdissleseda hereinnarg gpetidsedf. iewbodigrent s
the third c 1S St al r 1 i -t her
enbodi ment SRS Tt o BUERGHAEHNL BolPARA Th) BLbeRpulty frkllid

[ 0035] The ndadiledby désioisirped Herigbtncoarpeunh thei wethed tomprisau(a) idenafylngva at i ng
t he side ef s.in th rea . . i of sl eep,

I mpr ovi ng téﬁ%&aﬁi??ﬁyﬁm%ﬁg éﬁﬁgﬁcgﬁggﬁg1?%%€q%%#%ﬁ§gn%g% %%%%8}ﬁ§ﬁ%asing
t he pati enttherappuetdllyy eibctive famount of a [OBEPpmpPoyet iaefitee i taserabered ot he

t r eat ment t hods di scl ose erein may, be a patient o suffers.from

over act | ve Vet o ERRPEOTR s PRieR® pEBRciiing BRRREF! ether api s
f or over actdnwenbbadsesndragtmat, adkk dagndéoot drhvepharadcbwichidd ademypiptans such
as the poor quality of sleep, intolerable enough so.as to require adjunct
Cher apy. THE BROTS Rl VTS dregiisigholinhi s 7 GBREPERITRgT 8 CEORTIRH NG

t herapy f oragememacid seeordl @dpeindiva h@cirdige aidalsl, QHeabe theSyuanly@TRleep h SOME
enbodi nents, a patient who is recently diagnosed with overactive bl adder
but yet hasMiBYICBE&HIRTPYSk ed therefore is a patient in need of the

treatnent nethoqgond CIRERAR& dohBEndlbSGE asesbddeRiiBed h&teinneSeoBipBR Ment s,
t he patient be?!ns t he therapy USIH? t he net hods and conbi nati ons di scl osed
herein so taiTimbe gatinemtol ayeactysdladdigern sopecmbpiingnts fhe Epidempprrkt s, or
experi ence &hﬁl%hggnﬁﬁfﬁPkﬁet&:%Kh?%§ﬁ§%§engEm&ﬁmﬂh$a§ @Rt O fGLMdi Ng
poor quality of sleep is alleviated. 2011/ 123815PCT/ US2011/ 030994

[ 0037] | n soibodivkenthi rlentist egiepqyad jmat bensoipsted Gemt e giovRtIeesistingeehods

di scl osed het 6 0nillBY1RHugRA% MEnHAI L IRKDGh, L EE&PLEE EQkr SRR Bopiver
adninistrapﬁgntg? h({ﬁérapéu?ngﬁ?§ e?%e%%}ve g%ndnt of énfﬁ%ﬂ%gﬁgghic or
anti chol i neingdateragentsl dicyelanihara ewhbditetivref, othe phamaemticdlasacoaptablreen
treated for : S ' , t.j n he ering
from over acsta?\?ég %%“gg%ﬁe@ﬁr gggoﬁggg‘géﬁgﬁt% ?n’&ggtﬁﬁ?lnl(g: ?n(hyﬁgﬁ%lg’. WF%{) ]In
sone enbodi et smbdikeménts, sdxybotypiou isd Ramgbuilygins eadnid  ganpn dndoéiments,

adm ni st er ed ARG, OF ) LESt T § SREAUH KonkD B NEF, SIROMLARNLS fhey 1 st
conmpound i s VR SE AeY prior to € secona’conpo nd. Tnye of fier

enbodi ment ssonteh@mbodiisdntsc ol oabolits of @Rl Mitwiie e -duhsgoudntynino thenskecond

conpound. [004Q]1t shoul d .nhoted that sinply takin 0 rcial
SonPPanty Lty It patabid OF it s Byt BTk (R R pther
rr},llsca!‘i ni c @g@ﬂh insdnS, ithe gﬁfﬁb@ﬂt@t d')follfb_lﬁéioﬂhl]f:aﬂl %ﬁir@io}léhgatﬂﬁ taméfr?@ﬁef._eccbdhvle to
alleviate t e Sy tomo poor ualty S| eep. rtaln effective

treat nents CE?E{PBH“E Fféo‘ﬁ‘ﬁ a?‘ﬁﬁwkfig H‘é‘teﬂQP%?%fﬂ?q téeag?enéa%ﬁaAgé‘F? Wéﬂi‘lf} ﬂ@ﬂ KHRY

stinul ant, sugdpragniiidc@akpi ne, cevineline, anethole trithione, aclatonium
napadi sil ate, or yohi mbine” with the pharmacokinetic profiles of the OAB
agents, for exatPd]oxyBetynemiodininte fsdirneomegind fengeimundeltiorawadi n,

trospi um fesoterodine, propiverine,
ot her approved agents or in devel@p ) RO@41] Therefore, in certain
enbodi nents in the above nethods, the™MtTst and skcogd conpounds are
admi ni stered such that tH® peak pl asmale®ngens#atiPn for the first conpound
occurs at nearly the sane tianqf- rYadn(ni & rati oRs as the peak plasna
concentration for the second cohpd Thuss Rt he two conpounds may be

adm ni stered sinultaneously, but be fornmul ated such that the delay in their
rel ease caudéPhpmpcedpsalheiskenibiisith oEpRe®A theatl. 0¥ occur si nul t aneously
or at nearly the sane tine. In other enbodi nents, one conpound is

adm nistered at a time interval after the other conpound in order to ensure
that the peak plasma concentrations occur at nearly the sane tine.

[0042] In other enbodinents in the above methods, the first and second
conpounds are adm ni stered such that the tine point at which the | owest
saliva flow occurs because of the action of the first conpound nearly
corresponds to the tine point at which the highest saliva flow occurs
because of the action of the second conpound. Thus, the two conpounds may

-, S o - r . g,

daf enaci n, and dicycl om ne, and




del ayed (whet her sustained or extended) rel ease oxybutynin, tolterodine,
solifenacin, darifenacin, trospium fesoterodine, propiverine,

i m daf enawOnp1iar3giscycl om ne and i medi ate rel ease pi | oearfisae,1/08@94 el i ne,
anet hol e trithione, aclatonium napadisilate, or yohi nbine; i mredi at e
rel ease oxybutynin, tolterodine, solifenacin, darifenacin, trospium

fesot erodi ne, propiverine, imdafenacin, or dicyclomne, and del ayed

(whet her sust ai ngd RQhreaXticRdgadhay o caddi iR @ oRjub @6 PhH 6 hydf)kREl | ne,
anethol e trithione, aclatonium napadi silate, or yohinbine. [00 6]BeS|des
reduci ng t HEKTAIe. @vTing exrneydtoskelsry pedoxyagl adypnide; aideep experi enced by
those being trGQﬁ%ﬂhf8%e&%%&%ﬁ&k%ﬁbhkﬁ99§hnnﬁﬁ§ st fipds disclosed herein
have addi ti onal advant ages rrentl he dose of treatnment drugs, such as
oxybutynin, is I[0H8]ed Ibé@ra@s@b@hmsm@l@aét ReendsR: isordspgrdentbrelsciafh o8uf f er
frontoverac ggﬂg o] a t1P te

t her apy beé%%gﬁmgf t e5%§ ég%lgﬁﬁ'Pfectsqgﬁagé p%f%g%?gﬁggﬁggﬁﬁe to
suffer fronwderaEﬂtmehbkanner even though they take their nedications,

sol el y because ﬁ%tngnentb%g ﬁlr%hs mlé"sétéc%%ieﬂoﬁt th@! SJ f&%gm‘{n gese. By
| owering the 5| s USiNg the ods an conpos ¢l osed
herein, t hehydeJgEeratkytamdrbEy pan@slkoxybdnl c¢raunt @ki®dimeng, Rersthydlnotslgs such as

oxybut yni n, oses The e hi ghe oses sult Jin. hayi a | ess

ooy Pve bl adder NS (d83ER iR Sanl RahL AoRE TRt pindeRt s pm

capacity. [tB04ppsotkisiagosagirafpay alkyll hadrost hnd sikokys cinaeaain kahedimehispr ove
the quality_of eep ip.a patient. lit f sleep is subjectiv
criterion a%ﬁfﬁggﬁﬁgfﬁgl%ﬁﬁgE¥?t ?Vﬁﬁaabhﬁg T iy s, ‘gk & “f'et hods in
the art to ﬁtlefpeﬁdehuyalsylea&ast@he tifeU Bfo@p tdoMEstiil dfefkayl, saagtn @@pﬁl@-lntbut}ﬂon'f ort,
anxi ety, sadness, and the like. A well-known nethod is

al
anal og scal &obutyhrandpes- b”ltﬂ ﬂlh?tgerr?gtbﬁ@&‘en'%%‘] wdis m&reéc%’r‘i‘(%%’?n%?nt ¥ ﬁ@y]s cal ed

fromO to 100 mppépj eahSodé @mBSEREN RS 2RE afehQclS HReRGLENE Clebik@Tiogn from
0-100 mm and nmake a mark on the |line corresponding to their rating. For

exanpl e, suBf ELB capssting og hydiagens albylnfryBoxy: Red plkevey nBeE2i8 epBegingBied ni ght
sl eep and ORphggw%&qukkﬂﬁdQEQQ%y&ggglete wakef ul ness. They should rate
their quality of sleep on the'line. Changes in the quality of sleep of a
subj ect can t hed0®2] medsuped cubpdigenthi the fiee kmpead tih podyhom: atfre bta?@eat ment
peri od. [OotﬂgrletgfrbrqrﬁﬂgtﬂﬁEeuﬁ%Bgr%ce#} s'aft%ﬁ%fohlgg tﬂe?éot*t 8%yt nfh {BE 9

treating a patient conprisin ni steri a patient n nee ereof a
therapeut|cmngWEﬁﬁmmmunﬂB%ammWW§Ibﬁqam§h§MHE@eaﬂ@békhmmwﬁbgmtD@ﬂﬂﬁ@npr|S|ng
a conbi natign S ant i i

descri bed h@r%ﬁ%z%ngm%kﬁgs§g¥uﬁbﬁlqg nlgt thgdg%%r dgher§Q%Mtand
phyS|oIogld@hhyhbndenmabh@nmasmnempdﬂmhugmuhugnh@w@tpm@nm$mpnwamﬁmnblnation

t hereof . contrac[t10r949} er’ s S or(]) | %(S:C el:'lt |68/ Ht (rjlfrrlpﬁs gol %{ﬁlevefftoerhgvt 0 a
rchemcal conponents, such

m xture of a conp BuRa " o Pﬂe inventi on Wi'th
as dil uent smuslcuhm eanptss adiviti whicla gettes ,enldilnSdsrltse@Aantfflm’cyC&H(FW@mS theThe
pharmaceuti cal composition facilitates adntnlstr n of the und to an
or gant sm VU] FIERERR T GeSTgr AMACRIGE dr 1eSiob SRBBUHG aRrdd™ Bof he. ar
including, &uetaciaibldddei daek godr qualig] of sicB) @Akd gilients.nhal ati on, aerosol,

par enteral, andd&y§|cal adm ni strati on. Pharmaceutical conpositions can

al so be obtaine I'r edB PG © Wﬁgﬁﬁﬂ§5ﬁn?h‘?h@?§§ﬂ§éoﬁW) garffee %485 ds such

as hydrochl @ékér @G gharnb-iRRINOMHBCEpt@Rd Shit FWrddiid Ge6f. dTolﬂ@fdd[ﬂeCwﬁ&h Has
phosphoric acid, nethanesul fonic acid, ethanesulfonic

p-t ol uenes uhe shereicalcrame &2 18yPid -methHetHrrpiAl-1- Plt@@ylpfqmlléd}m%ﬂ?l@ﬂlﬁt

‘carrier” d@i?@ﬁ@ﬂfz@Qﬁﬂhﬁﬁk@ﬁﬁﬁ@@HQkamﬁiaBﬁ&hhh&Q%&émkQﬁa%ﬁ&@%ﬂ@%@t'On of
a conpound into'cells or tissues. For exanple, dimeth oxi de (DVBO) is

a commonl y e p¢tive degredient ifeundgg drugs e 4si Ieiiod® (tsrfeltftmdlafk@ﬂme) rradespyani ¢
conpounds i PL6. 4R GnifillchueBlinkchs & lonBBuf S3AU SHYrb AR TR AL
"diluent" defines chem cal conpounds diluted in er that” wll dissolve

t he conpoundltespdipfit erest as well as stabilize the biologically active form
of the conpound ts | ¢ I, as

di luents in the[g?? Cﬁg’coﬁhﬁﬁﬁnhgggghbﬁigﬂnﬁﬁi%%I8?%3%5?§Hp gg&ﬁgte

buf f er ed saipmmpbmdahaekmtnntnmsssgmékamlﬂn@mmdntamm&woﬁnhunwhwaOGd. Si nce
buffer salts can control the pH of a solution at |ow concentrations, a
buffered diluent rarely nodifies the biological activity of a conpound.
[0052] In certain enbodi nents, the same subst ance can act as a carrier,

di l uent, or excipient, or have any of the two roles, or have all three
roles. Thus, a single additive to the pharnmaceutical conposition can have
mul tiple functions. [0053] The term "physiol ogically acceptabl e” defines a
carrler or dlluent that does not abrogate the blologlcal act|V|ty and

o " Y o ~NAr a1 o " I T 1



system ¢ manner, for exanple, via injection of the conmpound directly in the
renal or cardiac area, often in a depot or sustained, extended, or del ayed
rel ease fwornni@Rssan. | n addition, one may adni ni ster thecCTarspagiosivon by
transdermal approach or directly into the bladder. [0057] The pharnaceuti cal
conpositions to be used in the nethod of treating a patient of the present
invention may be manufactured in a manner that is itself known, e.g., by
neans of copmgRtkRAMndMuSdsNHor FhroSA! hd) BiolGie Uil ity Gind A5rB88@ssBKIIRY,

| evi gating, emul sifying, encapsul ating, entrapping or tabletting processes.
[ 0058] Phar niegwarical Phatwmserical st ¢ar by sbtaingd ducsieliisce WPRUIthe! fresent

i nvention tius i8R Wi endr O UCRE 86kh 8 h$ABUBRNJ LDALyIBNBRIC 471 MrP08car nore
physi ol ogical |y acceptable carriers Conprising excipients and auxiliaries
whi ch faci | Hitrigt @cigr abespbpigy astd, t brusciaiet iagid, clamgisurdd, i methangswdioaicanfidns whi ch
can be used.RAALIBHEYLIIC BlibiMeneRIRRRT acl O LQA b ASRRNARAmAPAR A he
rout e of adﬁ@ﬁ?ﬁ%raﬁion’@ﬁosgﬁ ang dgégﬁggk%%arngcoggnetic pf% ?ﬁeg of each
conponent ofalte camtrilyoete abfrited dy apagtinghm gorafounth ef the lipvekiawmith e bimaitetrer), a
carriers, Cl.pi e . it . tood.in the
art: o g R SRR MRl AC At AR, B8CH B0 & POAT o PGRSLARY

i nj ection, dnhkadigeedrth mdtaltshie siechvantdalgninnerya fpegneonmshlgtasdlt bhorgguieionsss

solutions, preferably in physiologically co tible buffers such as Hanks's
soluti on. " ALk s AR RBRE sPnpy EPas R MR S tispebrm g ime

t r ansnmucos adndaalmi thérsdfrvéthi adiipo gadistichadstaggisipQnpple] aidehd kiket he barrier to be
perneated are ug@%éin the formu ation.(gu?h en trants.aﬁe %Fnerq%l%uknomn
inthe art. [00 r FUeadt Y PSRt Gif OSPe YO5h o BHES E aP B f o ul at ed
readily by m@feb] fiingndeR@oodchitMBe 6aHP & %o vbth hhdhas pRe ol fr&ddid, oReigept abl e
carriers well known in the art. Such carrjers enabl e the conpounds of the
i nvention t%mE@u¥bﬁH%W§%@Hmﬁgﬁwaﬁpéﬁg?PﬁpkﬁﬁysHwﬁﬁéeg?u%éB%EV%%ﬂ&FWhuids,
gel's, syrupgepeShiUtht it “iSHIRERST QRS Mt hBerekith& off @lierBliad, ileNgR$LIjON by a
patient to be treated. Pharnaceutical preparations for oral use can be

obt ai ned bylbH{ kmagylshal-gpinabt-ehaplprepylxemptheipbendd t h phar MBc&Gth ¢k?-3-

conbi nat i onyiRfdrd:RButh MR B, ARA 1iRNhdohs IFHaRAIRScE dc&Stibld ResMeXf ur e,
and processing the m xture of granules, after adding suitable auxiliaries,
i f desired, exa@plsheligrodinedpirates or dragee cores. Suitable excipients are, in
particular, fil I SUGH-#Suab0Rtc o AGhURIRG}! BRORE ind HELARE: aryfBNI Lol
or sorbitol; cellulOse preparations such as, %or exanﬁ?e, ﬁﬁlze starch
wheat st ar chivo.r iPealregs aare lvftep oseftloberhesecn sgrd aitiationsg timyt may &e ansib taret hyl

cel | ul ose, . oR.V -cehlulo s Lum [ thy I lulo
se, and/or po %@?%%ﬁ%f@?&%ﬁ%%?ék(P@%fyr@?“ﬁ%%?ﬁ%%%*d%sﬁﬁ eéra%ﬁﬁg&ggents
may be addedimisisicdtionsvhtiees the pssatlis mke dhpplogrignydy asprined indomed salghitity or
alginic acid or .o 3alt; thereol, such & Sa?edLlérmu al gi nat g, Q0911 DY agee cores
are provideal%n sUifa ?epcoaPlnés. (= s isgpurpo e, concentrated sugar
sol uti ons nEyatddelitysekbl eapdt ©HomMmAYat@ pAh exualpley withmit dintfitagonTioAs plotag woalde,

ol yvi nyl rrolidong,. carbopol gel, polyethylene glycol, and/or titanium
ORI A b T e B e e AR Ao g A A

m xt ures. DyeasdilithlfeSr@Emidlayieant S ¥HYmdsbraddeskré ateheoltigiblyeit Sle@imedfangee
coatings for identification or to characterize djfferent conbinati ons of

active conﬁ@@ﬂﬁwdﬁgé§¥dﬁ@@B?P@Wﬁ@ﬂﬁ@gL?$kﬁVﬂﬂﬁ8ﬁ@?&?PBW ¢ prigt heg5live used

oral l'y incl &g, pH&hiniild 1eaps wWhee WaGeoRbillEIdnbricias AMlrheASkafpid of Seal ed
capsul es made of gelatin and a plasticizer, such as glycerol or sorbitol.
The push- f i RO¢Ep St Pech phasopPAflh (Rohenaraarige bendlgd daipeatid grorPatRsstiifr e wit h
filler suchyagqd @alcR®8lizcRiNSNAe BUGRIRMiti@r ches, and/or |ubricants such as
tal c or magnesi um stearate and, optionally;, stabilizers. In soft capsules,
the active conpd®Rd$ ndy spyec gmbedimgrty thy sesprdbenvenayng i spuscannie aRPML ds,
SUC_h as fat ﬁlyceﬂhih%mbbﬂi%hg Ra%akhi Rom (gunh'ig%l&t&%&ﬁ&@%@%c&%s%ﬁgé § In
addition, stabilizers may be added. | formul ations for oral

admi ni st r at pilprargineudetinisding, nethela dratbiogeli acksinant napadisiddte. addriyphistbmat ¢ron.

[ 0063] For b i nj ' t Pt of
tablets or %@?ﬁé@%@%#‘%&‘f@%% N pg(gdrgg\/%%tgﬁ%gfha# {r}rﬁal}le%%ﬁp&?gglggﬂﬁ%geegé@npounds
may al so becohpom atmeldcirping.egtaphacpaposdiatly apspsbiesabor puplpeesibeeri. el or
retenti on enenas. [0065] Many of the conpounds used in the pharnmaceuti cal
conbi nati ons of the invention may be provided as salts with
pharmaceutically conpatibl e counteri0ﬁ§Y'Pharnaceutically conpatible salts
may be formed with many acids, including but not limted to hydrochloric,
sul furic, acetic, lactic, tartaric, malic, succinic, and the like. Salts
tend to be nore soluble in aqueous or other protonic solvents than are the
correspondi ng free acids or base forns. [0066] Pharmaceuti cal conpositions
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patient can be fromabout 0.5 to 1000 ng/ kg of the patient's body weight.
The daily dosage nay be a single one or a series of two or nore given in

t he cour swoah1ionasisr nore days, as is needed by the patiPemtus2iNataowhat for
al nost all of the specific conpounds nentioned in the present disclosure,
human daily dosages for treatnment of at |east some condition have been
establ i shed. For exanple, for oxybutynin, tolterodine, solifenacin,

dari f enaci nothdrle@®BdiHhts [IBS QL &QSHIPEundls BRiMEA G a phlinteéRRAG] Qcephidth
dicyclomne the preferred daily dosage is between 0.1 ng to 50 ny, and the
more pref erseb@r aig tggvhge is between 0.2 ng to 30 ng. Cther daily dose
ranges include t[gMgEen HOohR 2BbiBmeREt WEeRcAR E&nRRAndUis ab%}{’{g&ﬁld:ggfto 50
my, between 40 to 50 ngy, between 20 to 40 ny, betmeen 10 to 20 ny, between
10 to 30 ngforpeleen 20 to 30 ny, and between 30 to 40 ngy. The daily dose
may al so be at 10 ng, 20 ng, 30 ng, 40 ng, or 0 ng. For pi | ocar pi ne,

cevi neline, anethole trithione, aclatonlun1n§ RS|Iate and yohi nbi ne, the

preferred daily dosage is between O. 1ng ng, and the nore preferred
daily dosage is between 0.1 @y to 50 ally dose ranges include
between 10 to 50 ng, betmeen 0 ﬂb 030 to 50 ng, between 40

to 50 ngy, between 20 to 40 ng, and bet en do 40 ng. The daily dose may
al so be at 10 ng, 20 ny, 30 ng, 40 ny, or 5O ng. [0068] Al t hough t he exact

dai |y dosagg aGARmhiGe liRhiBr ELapRmblconl dr foldig Merdi UgheR@$i S, in nost cases, sone
generalizations regarding the dosage can be nmade. The da|I dosage regi nen

for an adult hurfan Roateicastt indeppndsatly pedgetedyiEmpihe groyp copsiting sy dgizehet ween

0.001 g angy1000, mgmw‘ cﬁ%mynﬂﬁyeﬂkﬁptoarﬂ%&ﬁaﬁrﬁﬁlaml&et ween 0.01 ng and 500
ng, for exanple 1 to ng or each ingredient of the pharnaceutica

conposi tions of[9%@]pré@é%ﬂe@ﬁ@éﬁ?@@hR@ﬂmthﬁﬁﬁﬁﬁé@h?@@@m%v%&€@é@@HbIe sal t
thereof cal tﬁé’ %ﬁ)hg%ﬁs%uhg%f h{&8e a§lﬁ¥105ycfr6)§geﬁ& 'alg?x} he &RHH%%leﬂl €1 Ng

adm ni stere S per per . t'ernati vel
conposi ti onkd aid Rofpse ﬁ&@hemepmdemth/yanbékséd@i hirdeeenelpdiyenso Ry naniju@rem as

Thor od ent TPkl SEicEEL IRAFh GloBR B RE B ARl Hnsf BRER. BT

adm ni st ratlgsmt}mfanéaambutyig lhecthe"rﬁmbﬂdllrrlentsylbi and [Ny yreyach md¢feadeandpgethl.1 ng to

ggg?ingugulth gbefor ef%g%d%0¥‘enmb§ha ”‘%H%&i{ epmgmn@{g%m?ggmnnnths or

years. V[)megﬁMﬁzéﬁiﬁﬂgﬁfUﬁﬂa$mlﬂBﬂQEﬂh@Q@ﬁﬂihmoQ@sESmﬁmnkmﬁﬂmnmnm

adm ni stratjon, or se&e%tlvg u&t kg the effective | ocal concentration of

the drug may’ notibec? Biaeen EW 98 concentration. [0070] The anount of

;:orrp?sidti on ?ﬂm[mai)q er téldlr(Wghd)ut thé pfeﬁa{ts@scldzerted&@fm?ﬁpztm?ﬁrt é’lfil}ﬁ)lﬂiﬂ ﬁ:]t bei ng
reated, on e subj ec e sever| 0 e affliction e
nmanner of a‘Bﬁ‘it‘r‘?P%l?ya‘%anoé “glﬁ‘é O YR (O lE5FOd e PRI B CRGTBIRFS L& an.

[0071] 1t Wi dddeR@odNERT Gik0QdpdYf tHOSReseht 8Kélbdurd Rnddiadet phi@tacBifiBIOUS and
various nodifications can be nmade wi thout departing fromthe spirit of the

present i nvAAIDENE salth &plemotnaides; pr RRgYeyOljae eqf%eaquoylpaw@er%%éﬁh@ Rafeed he
forms of thenphesEimpR¥entchedl RAdr, ihd UShE at méepr@gahm@a@lsu@er fsd flcldadd ended
tolimt the scope of the present invention. Exanples [0072] The exanpl es
bel ow are rOMPOFRPTS] AYIRIKEZathe FReFac ympxERe e e alfoy enaptionelpi susgvellsprect s of
the invent '&)?n ogﬁ&{@é&nﬁsmgfga&menﬁlftlolg@ﬂ'mdﬂ%daﬁ? s%sta%éﬂ%“hﬁ@ lof tl?er'gther

Pi | ocarpine on Qualit in OAB Patients belng Treated

Oxybut yni n enpQ®P8Y. ATbtlﬂud‘yf %@pl@ommpé@ect lereip ad ma@r@pqstﬁ@n@fvmemmg)fhe S

oxybut ynin I i r on

sl eep qual .%y&ﬁbﬁnegggbsﬁt@%%@% 2192? %%%BOBEIL%E @%@gstle ?%l?pr%&gctgpﬁ

admi ni st r at éngmticpfer @u&cytmitl%lm freefob theat enlastagiert Wy “smpstahislghicte Wi o mjcﬁnnthat di spl ay
overt OAB Stlég@(grﬁ OSHIOII cgm? ?(fetsls Yhecl qBW hF {e?s tlﬂgﬁ/ 8‘1/70 01I Bssdtﬁg 65,91 (I;]r %utﬁ‘l I ty of
sleep after ora ion of nd in Conbinati on
wth p|Iocaﬂbundamvsm1n%aﬁehamnhﬂﬁﬁmhmhe Stﬂ@ymmn@e@nmmndomhmﬁﬂsnmﬁossover

multi-center (sev ent er uence and two-peri udy. ...

ropr oxt mat gt 6 S SEUE" Mo st ORB RS B b HBh b B St i ac o
rel ease oxydoulpyibing a(rhix@ie dOtheyabiing)diwesi@nfeds) Ao Wel @d cb@pdsiiode coi@ptiging
oxybutyni n nonot herapy or tw ce-daily oxybutynin plus pilocarpine for 2
weeks in period 1. Subjects were then crossed over to the alternate
treatment for 2 weeks in period 2. ThIS crossover study was perfornmed to
have an intrasubject conparison of the &ffects of oxybutynin alone and in
conbi nation with pilocarpine on degree of difficulty of sleep. [0075] When
assigned to oxybutynin plus pilocarpine therapy, subjects were required to
take their pilocarpine dose approximtely 30 mnutes after taking their
oxybutynln dose V%en a55|gned to oxybutynln al one, subjects were required
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[ 0078] Subj ects were given the study drug(s) and a diary to record their
usage of medication. Subjects then followed the study or reference regi nen
for two vwokslianesidere crossed over to the opposite treaCwasRomagioen for
anot her two weeks. [0079] The net hods used to collect information
for assessnent of quality of sleep, subjects were asked specific questions
and they rated their quality of sleep using a VAS. The nean of the val ues

obt ai ned on.agRGkhsRfcole s&ﬂ@fa%ﬁalgﬁﬁée WRshUsBEr aastbems®! erntal ke ampithe
basel ine or treatment value. The methods used to eval uate effect on quality

of sl eep ofconpgerdghbianiaPlsnOahtysity BufyREHNIS] BREUTE r @IENGEE yiWes sPakftd
consi dered ghapfard. TROSQN ARG VASkSoRynR! 'tﬂ@ﬁgﬁl@uts ¢ &idtidshieZ BRS

clinical trials and registrational s udl es of many drugs. Patients were
i nstruct ed @mphgionsothatoempinsise thehacemiamyixgvepl Sxybylysee the sannpgaiisnsathdt per f or m

VAS asses S %sé S i%l'éﬂgﬂtfo?ﬁlep geUb§J§ﬁ?{mf/ Pfde Bptﬁe g?}@ﬁ@ﬁtlgﬁéﬁs find d;H@ cgn?ﬂoklﬁgﬁ ewe re

fromO to 10 on a he patient was as to rate rsel f
by mar ki ng thitecohprise twt(al edanmmnerlgglpstannslﬂ)afr@@of tedt eyangpmer eEtp“thwa§or

quanti fied e@(%m 16 c&ﬁ&l&cﬁlﬂ ?bl?: n’gl(ﬁi)fcgl?ﬁllél %Pﬁllog%s;ld(%‘lr%ﬂl)p '8‘&%&%‘ %lg{]g dand

statisti cal yses were per tati st ahal ysi s
system vercsmmmseg tdo BterdoOB2Y. | Thesabybesnf Ihe [merepieiotentin trichides haweacbeeal r enoved

to further rotect subj ect g These table |egend is: (Sr éﬁlTreatnpnt
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R,R enantiomer substantially free of the other diastereomers, pharmaceutical
compositions comprising the S,S enantiomer substantially free of the other diastereomers,
pharmaceutical compositions comprising the R,S enantiomer substantially free of the
other diastereomers, and pharmaceutical compositions comprising the S,R enantiomer
substantially free of the other diastereomers.

[0032] In certain embodiments, the present invention relates to a method of
treating a patient comprising administering to a patient in need thereof a therapeutically
effective amount of a combination selected from the group consisting of:
oxybutynin and pilocarpine, oxybutynin and cevimeline, oxybutynin and anethole
trithione, oxybutynin and aclatonium napadisilate, oxybutynin and yohimbine, tolterodine
and pilocarpine, tolterodine and cevimeline, tolterodine and anethole trithione, tolterodine
and aclatonium napadisilate, tolterodine and yohimbine, solifenacin and pilocarpine,
solifenacin and cevimeline, solifenacin and anethole trithione, solifenacin and aclatonium
napadisilate, solifenacin and yohimbine, darifenacin and pilocarpine, darifenacin and
cevimeline, darifenacin and anethole trithione, darifenacin and aclatonium napadisilate,
darifenacin and yohimbine, trospium and pilocarpine, trospium and cevimeline, trospium
and anethole trithione, trospium and aclatonium napadisilate, trospium and yohimbine,
fesoterodine and pilocarpine, fesoterodine and cevimeline, fesoterodine and anethole
trithione, fesoterodine and aclatonium napadisilate, fesoterodine and yohimbine,
propiverine and pilocarpine, propiverine and cevimeline, propiverine and anethole
trithione, propiverine and aclatonium napadisilate, propiverine and yohimbine,
imidafenacin and pilocarpine, imidafenacin and cevimeline, imidafenacin and anethole

trithione, imidafenacin and aclatonium napadisilate, imidafenacin and yohimbine,
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dicyclomine and pilocarpine, dicyclomine and cevimeline, dicyclomine and anethole
trithione, dicyclomine and aclatonium napadisilate, and dicyclomine and yohimbine.

[0033] The compounds useful for the methods described herein may be used
in various formulations. Certain formulations affect the rate at which the compound
enters the blood stream of the patient. Thus, some formulations are immediate release
formulations while other formulations are delayed release, sustained release, or extended
release formulations.

[0034] Thus, in some embodiments, the first compound is in immediate
release 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
formulation, and in further embodiments the second compound is in extended release
formulation. In some embodiments, the third compound is in immediate release
formulation, while in other embodiments the third compound is in delayed release
formulation, and in yet other embodiments the third compound is in sustained release
formulation, and in further embodiments the third compound is in extended release
formulation.

[0035] The methods described herein are particularly useful in alleviating the
side effects in the treatment of OAB, namely poor quality of sleep, improving tolerability,
and enhancing patient compliance while increasing the patient’s quality of life.

[0036] A patient in need of the treatment methods disclosed herein may be a
patient who suffers from overactive bladder. The patient may also be one who finds
current therapies for overactive bladder uncomfortable and/or the unalleviated symptoms
such as the poor quality of sleep, intolerable enough so as to require adjunct therapy. The
patient may also be one who is considering discontinuing therapy for overactive bladder
due to the unalleviated symptoms. In some embodiments, a patient who is recently
diagnosed with overactive bladder but yet has not been treated 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 or the symptoms including poor quality of sleep is alleviated.
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[0037] In some embodiments, the patient in need of the treatment methods
disclosed herein may already be undergoing treated for OAB by administration of a
therapeutically effective amount of antimuscuranic or anticholinergic agents. In other
embodiments, the patient has not been treated for OAB.

[0038] In some embodiments, the patient may be suffering from overactive
bladder, urge, stress, and mixed incontinence.

[0039] 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.

[0040] It should be noted that simply taking commercially available
pilocarpine HCI, e.g., Salagen® tablets, or any other muscarinic agonists in conjunction
with an OAB drug is not effective to alleviate the symptom of poor quality of sleep.
Certain effective treatments match the pharmacokinetic profile of each salivary gland
stimulant, such as pilocarpine, cevimeline, anethole trithione, aclatonium napadisilate, or
yohimbine,, with the pharmacokinetic profiles of the OAB agents, for example
oxybutynin, tolterodine, solifenacin, darifenacin, trospium, fesoterodine, propiverine,
imidafenacin, and dicyclomine, and other approved agents or in development.

[0041] Therefore, in certain embodiments in the above methods, the first and
second compounds are administered such that the peak plasma concentration for the first
compound occurs at nearly the same time after administration as the peak plasma
concentration for the second compound. Thus, the two compounds may be administered
simultaneously, but be formulated such that the delay in their release causes the two peak
plasma concentrations to occur simultaneously or at nearly the same time. In other
embodiments, one compound is administered at a time interval after the other compound
in order to ensure that the peak plasma concentrations occur at nearly the same time.

[0042] In other embodiments in the above methods, the first and second
compounds are administered such that the time point at which the lowest saliva flow
occurs because of the action of the first compound nearly corresponds to the time point at
which the highest saliva flow occurs because of the action of the second compound.
Thus, the two compounds may be administered simultaneously, but be formulated such
that the delay in their release causes the peak saliva flow time point for the second
compound to occur at nearly the same time as the lowest saliva flow time point for the

first compound. In other embodiments, one compound is administered at a time interval
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after the other compound in order to ensure that peak and trough saliva flow time points
match.

[0043] 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 time 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 administered. Compounds are dissolved
differently in the gut, pass the gut wall differently, and have a different rate of first-pass
metabolism in the liver. TFurthermore, the clearance rate by the kidney is different for
various compounds. 'Thus, for example, even if two compounds are administered in
equivalent molar amounts, their plasma concentrations at a point in time after the
administration may be significantly different. The methods disclosed herein take into
account the pharmacokinetics of drug intake and metabolism, such that the ratio of the
two compounds at the time of administration is adjusted so that the two compounds
would have a predetermined concentration ratio in the plasma.

[0044] In some embodiments the dosage form is designed as sustained release
of one agent combined with either sustained release or immediate release of the second
agent to ensure that the peak plasma concentrations occur at nearly the same time.
Further the dosage from can be designed based on the pharmacokinetic profiles where the
peak plasma concentration of one compound, for example the quality of sleep improving
agent, e.g., pilocarpine, cevimeline, anethole trithione, aclatonium napadisilate, and
yohimbine, corresponds to maximum amount of poor sleep quality caused by the OAB
drug, for example oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, propiverine, imidafenacin, or dicyclomine.

[0045] Thus, some of the pharmaceutical compositions contemplated for use
in the methods disclosed herein include, but are not limited to:

immediate release oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, propiverine, imidafenacin, or dicyclomine, in combination with immediate
release pilocarpine, cevimeline, anethole trithione, aclatonium napadisilate, or yohimbine;

delayed (whether sustained or extended) release oxybutynin, tolterodine,
solifenacin, darifenacin, trospium, fesoterodine, propiverine, imidafenacin, or
dicyclomine and delayed (whether sustained or extended) release pilocarpine, cevimeline,

anethole trithione, aclatonium napadisilate, or yohimbine;
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delayed (whether sustained or extended) release oxybutynin, tolterodine,
solifenacin, darifenacin, trospium, fesoterodine, propiverine, imidafenacin, or
dicyclomine and immediate release pilocarpine, cevimeline, anethole trithione,
aclatonium napadisilate, or yohimbine;

immediate release oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, propiverine, imidafenacin, or dicyclomine, and delayed (whether sustained
or extended) formulation of pilocarpine, cevimeline, anethole trithione, aclatonium
napadisilate, or yohimbine.

[0046] Besides reducing the unalleviated symptoms of poor quality of sleep
experienced by those being treated for overactive bladder, the methods disclosed herein
have additional advantages. Currently, the dose of treatment drugs, such as oxybutynin,
is limited because of side effects. Some patients who suffer from overactive bladder
cannot tolerate dosages that provide adequate therapy because of the adverse side effects.
These patients continue to suffer from overactive bladder even though they take their
medications, solely because the medication is not administered at an effective dose. By
lowering the side effects using the methods and compositions disclosed herein, the patient
can be prescribed to take treatment drugs, such as oxybutynin, at higher doses. These
higher doses result in having a less active bladder and also result in an increase in
intrinsic bladder capacity.

[0047] As discussed above, the methods disclosed herein improve the quality
of sleep in a patient. Quality of sleep is a subjective criterion and cannot be objectively
measured. However, there are methods in the art to effectively measure subjective
criteria, such as pain, comfort, anxiety, sadness, and the like. A well-known method is
termed “visual analog scale,” or VAS. In this method, subjects are shown a line scaled
from O to 100 mm. Subjects are asked to rate the subjective criterion from 0-100 mm and
make a mark on the line corresponding to their rating. For example, subjects are told that
100 mm on the line means a very good night sleep and 0 mm on the line means complete
wakefulness. They should rate their quality of sleep on the line. Changes in the quality
of sleep of a subject can then be measured using this technique throughout the treatment
period.

[0048] In another aspect, the invention relates to a method of treating a patient
comprising administering to a patient in need thereof a therapeutically effective amount

of a pharmaceutical composition comprising a combination of an antimuscarinic or an
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anticholinergic agent, as described herein, and a muscarinic agonist, as described herein;
and a physiologically acceptable carrier, diluent, or excipient, or a combination thereof.

[0049] The term “pharmaceutical composition” refers to a mixture of a
compound of the invention with other chemical components, such as diluents, lubricants,
bulking agents, disintegrant or carriers. 'The 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.

[0050] 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 organism.

[0051] The term “diluent” defines chemical compounds diluted in water that
will dissolve the compound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as diluents in the art.
One commonly used buffered solution is phosphate buffered saline because it mimics the
salt conditions of human blood. Since buffer salts can control the pH of a solution at low
concentrations, a buffered diluent rarely modifies the biological activity of a compound.

[0052] In certain embodiments, the same substance can act as a carrier,
diluent, or excipient, or have any of the two roles, or have all three roles. Thus, a single
additive to the pharmaceutical composition can have multiple functions.

[0053] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.

[0054] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmaceutical compositions where they are mixed with
other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
Techniques for formulation and administration of the compounds of the instant
application may be found in “Remington’s Pharmaceutical Sciences,” Mack Publishing
Co., Easton, PA, 18th edition, 1990.

[0055] Suitable routes of administration may, for example, include oral,

transdermal, rectal, transmucosal, or intestinal administration; parenteral delivery,
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including intramuscular, subcutaneous, intravenous, intramedullary injections, as well as
intravaginal, inhalation, intrathecal, direct intraventricular, intraperitoneal, intranasal, or
intraocular injections.

[0056] Alternately, one may administer 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 or directly into
the bladder.

[0057] The pharmaceutical compositions to be used in the method of treating
a patient 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, entrapping or tabletting processes.

[0058] 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
processing of the active compounds into preparations which can be used
pharmaceutically. Proper formulation is dependent upon the route of administration
chosen and desired pharmacokinetic profiles of each component of combination therapy.
Any of the well-known techniques, carriers, and excipients may be used as suitable and as
understood in the art; e.g., in Remington’s Pharmaceutical Sciences, above.

[0059] For injection, the agents of the invention may be formulated in aqueous
solutions, preferably in physiologically compatible buffers such as Hanks’s solution,
Ringer’s solution, or physiological saline buffer. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such
penetrants are generally known in the art.

[0060] For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the compounds of the invention to be formulated as tablets,
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
obtained by mixing one or more solid excipient with pharmaceutical combination of the
invention, optionally grinding the resulting mixture, and processing the mixture of
granules, after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores.

Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose,
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mannitol, or sorbitol; cellulose preparations such as, for example, maize starch, wheat
starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium 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.

[0061] 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 suitable 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.

[0062] 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,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingredients in
admixture with filler such as lactose, binders such as starches, and/or lubricants such as
talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the active
compounds may be dissolved or suspended in suitable liquids, such as fatty oils, liquid
paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added. All
formulations for oral administration should be in dosages suitable for such administration.

[0063] For buccal administration, the compositions may take the form of
tablets or lozenges formulated in conventional manner.

[0064] The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas.

[0065] Many of the compounds used in the pharmaceutical combinations of
the invention may be provided as salts with pharmaceutically compatible counterions.
Pharmaceutically compatible salts may be formed with many acids, including but not
limited to hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, and the like. Salts
tend to be more soluble in aqueous or other protonic solvents than are the corresponding
free acids or base forms.

[0066] Pharmaceutical compositions suitable for use in the method for treating
a patient of the present invention include compositions where the active ingredients are
contained in an amount effective to achieve its intended purpose. More specifically, a

therapeutically effective amount means an amount of compound effective to prevent,
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alleviate or ameliorate symptoms of disease or prolong the survival of the subject being
treated.

[0067] Typically, the daily dose range of the composition administered to the
patient can be from about 0.5 to 1000 mg/kg of the patient’s body weight. The daily
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 daily dosages for treatment of at least some
condition have been established. For example, for oxybutynin, tolterodine, solifenacin,
darifenacin, trospium, fesoterodine, propiverine, imidafenacin, and dicyclomine the
preferred daily dosage is between 0.1 mg to 50 mg, and the more preferred daily dosage is
between 0.2 mg to 30 mg. Other daily 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
daily dose may also be at 10 mg, 20 mg, 30 mg, 40 mg, or 50 mg. For pilocarpine,
cevimeline, anethole trithione, aclatonium napadisilate, and yohimbine, the preferred
daily dosage is between 0.1 mg to 100 mg, and the more preferred daily dosage is
between 0.1 mg to 50 mg. Other daily 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, and
between 30 to 40 mg. The daily dose may also be at 10 mg, 20 mg, 30 mg, 40 mg, or 50
mg.

[0068] Although the exact daily dosage can be determined on a drug-by-drug
basis, in most cases, some generalizations regarding the dosage can be made. The daily
dosage regimen for an adult human patient may be, for example, an oral dose of between
0.001 mg and 1000 mg of each ingredient, preferably between 0.01 mg and 500 mg, for
example 1 to 200 mg or each ingredient of the pharmaceutical compositions of the present
invention or a pharmaceutically acceptable salt thereof calculated as the free base or free
acid, the composition being administered 1 to 3 times per day or per week. Alternatively
the compositions of the invention may be administered by continuous such as sustained,
delayed, or extended release, preferably at a dose of each ingredient up to 500 mg per
day. Thus, the total daily dosage by oral administration of each ingredient will typically
be in the range 0.1 mg to 2000 mg. Suitably the compounds will be administered for a
period of continuous therapy, for example for a day, a week or more, or for months or

years.
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[0069] In cases of local administration or selective uptake, the effective local
concentration of the drug may not be related to plasma concentration.

[0070] The amount of composition administered will, of course, be 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 physician.

[0071] It 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

[0072] The examples below are non-limiting and are merely representative of
various aspects of the invention.

Example 1: Effect of Combination of Oxybutynin and Pilocarpine on Quality of Sleep in

OAB Patients being Treated with Oxybutynin

[0073] A study was conducted to evaluate the effect of oxybutynin alone and
in combination with pilocarpine versus placebo on sleep quality in patients who are
already being treated for OAB by administration of oxybutynin for at least two months
and who do not display overt OAB symptoms. The objective of the study is to determine
quality of sleep after oral administration of oxybutynin, alone and in combination with
pilocarpine, vs. placebo.

[0074] The study was a randomized, crossover, multi-center (seven centers),
two-sequence and two-period study. Approximately 40 subjects whose OAB symptoms
were controlled on immediate release oxybutynin (5 or 10 mg bid) were randomized to
twice-daily oxybutynin monotherapy or twice-daily oxybutynin plus pilocarpine for 2
weeks in period 1. Subjects were then crossed over to the alternate treatment for 2 weeks
in period 2. This crossover study was performed to have an intrasubject comparison of
the effects of oxybutynin alone and in combination with pilocarpine on degree of
difficulty of sleep.

[0075] When assigned to oxybutynin plus pilocarpine therapy, subjects were
required to take their pilocarpine dose approximately 30 minutes after taking their
oxybutynin dose. When assigned to oxybutynin alone, subjects were required to take their

placebo approximately 30 minutes after taking their oxybutynin dose.
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[0076] Randomization to period 1 treatment was made by a predetermined
randomization schedule, prepared by a biostatistician and maintained at each clinical site.
Once the subject was randomized, there was no adjustment in dosage, unless it was
required in response to an adverse event or worsening OAB symptoms.

[0077] Enrollment of subjects already taking this medication was used to
enable the collection of steady-state baseline information and to minimize
discontinuations during the 4-week treatment period. On three consecutive days, subjects
were asked to complete paper diaries where the subject answered questions related to the
degree of difficulty of sleep and responded by using a VAS. These questions and VAS
have been validated and used in other clinical studies. Furthermore, each subject
relinquished the completed diary at the end of each treatment period following a review
by clinic staff. In addition, study treatments were balanced and statistical analyses
evaluated treatment sequence, baseline conditions to determine if the order in which the
treatments were given influenced the results.

[0078] Subjects were given the study drug(s) and a diary to record their usage
of medication. Subjects then followed the study or reference regimen for two weeks and
were crossed over to the opposite treatment regimen for another two weeks.

[0079] The methods used to collect information for assessment of quality of
sleep, subjects were asked specific questions and they rated their quality of sleep using a
VAS. The mean of the values obtained on each of the three days was used as the sole
value for the baseline or treatment value. The methods used to evaluate effect on quality
of sleep of the combination and oxybutynin alone are widely used and considered
standard.

[0080] The VAS is a validated scale utilized in clinical trials and registrational
studies of many drugs. Patients were instructed on how to complete the diary over 3
consecutive days and perform VAS assessments for quality of sleep on the diary days.
The ratings were from 0 to 100 on a 100-mm line, and the patient was asked to rate
herself by marking the horizontal line. For instance, quality of sleep was quantified as 0
= easy and 100 = difficult.

[0081] All calculations and statistical analyses were performed using the
SAS® statistical analysis system, version 9.1.3.

[0082] In Table 1, subject initials have been removed to further protect subject

privacy. These table legend is:
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(1) Treatment A: Oxybutynin (5 or 10 mg twice a day)
Treatment B: Oxybutynin + Pilocarpine (5 or 10 mg each twice a
day)
2 Subject discontinued during the treatment.

Table 1: Quality of Sleep

Baseline Oxybutynin Oxybutynin +
Pilocarpine
Subj# | Seq(1) | Value | Count | Value | Count | Value | Count
101 BA@2) |61.0 3 ND 0 29.3 3
102 AB 16.3 3 6.3 3 4.7 3
103 AB 15.3 3 15.7 3 29.7 3
104 BA 69.3 3 89.0 3 68.0 3
105 AB 47.7 3 45.3 3 66.3 3
106 BA 30.7 3 48.3 3 6.7 3
107 BA 0.0 1 0.0 1 6.0 1
200 BA 13.7 3 13.0 3 33.0 3
201 AB 65.0 3 76.7 3 52.0 3
202 BA 63.7 3 71.3 3 41.3 3
205 AB 38.7 3 28.3 3 36.0 3
206 BA 277 3 79.0 3 43.3 3
207 BA 63.3 3 72.0 3 46.0 3
210 AB 70.7 3 69.7 3 4.0 3
211 AB 54.0 3 61.7 3 58.7 3
212 BA 11.0 3 59.7 3 1.0 3
400 BA 32.3 3 17.7 3 34.3 3
405 AB 33.7 3 48.3 3 19.7 3
406 AB 51.3 3 61.0 3 54.0 3
407 BA 58.7 3 34.7 3 37.3 3
501 AB 11.3 3 40.3 3 11.7 3
502 AB 49.0 3 48.3 3 5779 3
503 BA 67.0 3 92.7 3 70.3 3
504 BA 5.0 3 18.0 3 11.0 3
505 AB 24.7 3 9.7 3 1.3 3
506 BA®2) |27.7 3 ND 0 8.0 3
507 BA 25.0 3 313 3 62.7 3
508 AB 63.3 3 69.3 3 12.0 3
600 AB 13.7 3 25.7 3 18.3 3
602 BA 21.3 3 10.0 3 4.3 3
603 BA(2) |65.3 3 ND 0 ND 0
604 AB 28.7 3 8.3 3 18.0 3
605 BA 5.7 3 8.3 3 53 3
606 AB 25.7 3 30.3 3 5.0 3
607 AB 55.3 3 81.3 3 427 3
608 AB 78.3 3 63.7 3 31.3 3
610 BA 9.3 3 20.3 3 20.0 3
613 BA 37.3 3 61.3 3 25.3 3
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3 613 BA 37.3 3 61.3 3 25.3 3 Basel i ne Oxybutynin Oxybutynin +
Pil ocarpine 702 AB 67.7 3 13.7 3 40.0 3 703 BA 53.7

WO 2011/123815 PCT/US2011/030994
Baseline Oxybutynin Oxybutynin +

Pilocarpine

702 AB 67.7 3 13.7 3 40.0 |3

703 BA 53.7 3 36.7 3 290 |3

709 BA 4.0 3 7.7 3 12.7 3

712 AB 26.3 3 54.7 3 56.3 3

713 AB 26.3 3 240 |3 44.3 3

mean 376 |43 41.3 [ 40 30.0 |42

stddev 2277 26.8 21.1

Count= number of diaries completed

[0083] The mean score for quality of sleep at baseline was 37.6 mm and
remained unchanged at 41.3 mm during treatment with oxybutynin alone (Table 1). The
combination of oxybutynin and pilocarpine decreased the degree of difficulty of sleep by
an average of 7.6 mm to the final value of 30.0 mm, indicating that subjects felt
improvement in ease of sleep compared to baseline. As expected, mean sleep quality after
2 additional weeks of oxybutynin monotherapy was unchanged from baseline (41.3 vs.
37.6). Combination therapy was associated with a surprising but modest decrease (to
30.0) relative to both baseline and oxybutynin alone. The VAS scores, on a 100-point mm
scale, showed a statistically significantly better response (reduction from baseline) for the
combination treatment than for the oxybutynin monotherapy for improving quality of
sleep in patients being treated for OAB.

[0084] A summary of the least square mean (I.SM) changes from baseline in
quality of sleep is shown in Table 2.

Table 2 Change in LSM from Baseline in Quality of Sleep in the ITT

Population, N=42

Parameter (mm) Combination | Oxybutynin P value

Quality of Sleep* -1.6 3.7 0.0073

* lower scores indicate improvement from baseline

[0085] Of the 43 subjects randomized 21 were randomized initially to
treatment AB (A=oxybutynin alone, B=combination of oxybutynin and pilocarpine) and
22 to treatment BA. As noted in Table 3, the sequence of treatment did not make any
difference in outcome. In this analysis, the LSM values for sequence AB and sequence
BA are presented for each parameter. The p values represent the test of hypotheses that

there were no differences between the two sequence means.
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336.7 3 29.03 709 BA4.03 7.7 3 12.7 3 712 AB 26.3 3 54.7 3 56.3 3 713
AB 26.3 3 24.0 3
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Table 3: Change in LSM from Baseline in Quality of Sleep Sequence
Effect, N=42
Parameter (mm) Treatment AB Treatment BA | P value
Quality of Sleep* -1.86 -1.66 0.6131

* lower scores indicate improvement from baseline

[0086] These findings clearly show that the order of treatments did not affect
quality of sleep. Thus, these data support the view that despite the lack of blinding the
outcome measures were not influenced by the order of treatments.

[0087] The results of this study were quite unexpected and surprising. There
was no evidence that symptoms of OAB worsened when pilocarpine was added
(approximately 30 minutes after oxybutynin) to a twice-daily regimen of IR oxybutynin.
There was a small, but statistically significant decrease in urinary frequency when the
antagonist and agonist were given together, compared to oxybutynin alone, supporting the
view that pilocarpine does not adversely affect bladder function and the combination may
have even improved OAB symptomatology (improved sleep quality). The number of
urgency or urgency episodes did not change from baseline with the combination. Fluid
intake was not different between the two treatments and thus provides additional evidence
that the two agents are working preferentially at the bladder and salivary glands to

provide the right balance of activity for improvement in OAB treatment.

Example 2:  Effect of Combination of Oxybutynin and Cevimeline on Quality of Sleep

in OAB Patients being Treated with Oxybutynin

[0088] A study is conducted to evaluate the effect of oxybutynin alone and in
combination with cevimeline versus placebo on sleep quality in patients who are already
being treated for OAB by administration of oxybutynin for at least two months and who
do not display overt OAB symptoms. The objective of the study is to determine quality of
sleep after oral administration of oxybutynin, alone and in combination with cevimeline,
vs. placebo.

[0089] The study is a randomized, open-label, crossover, multi-center, two-
sequence and two-period study. Approximately 40 subjects whose OAB symptoms are
controlled on immediate release oxybutynin (5 or 10 mg bid) are randomized to twice-

daily oxybutynin monotherapy (same dose) or twice-daily oxybutynin (same dose) plus
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44.3 3 mean 37.6 43 41.3 40 30.0 42 stddev 22.7 26.8 21.1
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cevimeline (30 mg daily) for 2 weeks in period 1. Subjects are then crossed over to the
alternate treatment for 2 weeks in period 2. This crossover study is performed to have an
intrasubject comparison of the effects of oxybutynin alone and in combination with
cevimeline on degree of difficulty of sleep.

[0090] When assigned to oxybutynin plus cevimeline therapy, subjects are
required to take their cevimeline dose either simultaneously with their oxybutynin dose,
or 30 minutes after taking their oxybutynin dose. When assigned to oxybutynin alone,
subjects were required to take their placebo either simultaneously with their oxybutynin
dose, or 30 minutes after taking their oxybutynin dose.

[0091] Randomization to period 1 treatment is made by a predetermined
randomization schedule, prepared by a biostatistician and maintained at each clinical site.
Once the subject is randomized, there is no adjustment in dosage, unless it is required in
response to an adverse event or worsening OAB symptoms.

[0092] Enrollment of subjects already taking this medication is used to enable
the collection of steady-state baseline information and to minimize discontinuations
during the 4-week treatment period. Subjects are asked to complete paper diaries where
the subject answered questions related to the degree of difficulty of sleep and responded
by using a visual analog scale (VAS). These questions and VAS have been validated and
used in other clinical studies. Furthermore, each subject relinquishes the completed diary
at the end of each treatment period following a review by clinic staff. In addition, study
treatments are balanced and statistical analyses evaluated treatment sequence, baseline
conditions to determine if the order in which the treatments are given influenced the
results.

[0093] Subjects are given the study drug(s) and a diary to record their usage of
medication. Subjects then follow the study or reference regimen for two weeks and are
crossed over to the opposite treatment regimen for another two weeks.

[0094] The methods used to collect information for assessment of quality of
sleep, subjects are asked specific questions and they rate their quality of sleep using VAS.
The mean of the values obtained on each of the three days was used as the sole value for
the baseline or treatment value. The method used to evaluate effect on quality of sleep of
the combination and oxybutynin alone are widely used and considered standard.

[0095] The VAS is a validated scale utilized in clinical trials and registrational
studies of many drugs. Patients are instructed on how to complete the diary over 3

consecutive days and perform VAS assessments for quality of sleep on the diary days.
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Count = nunber of diaries conpleted [0083] The nean score for quality of

sl eep at baseline was 37 6 mm and remai ned unchanged at 41.3 nmm duri ng

t r eat mrentweai2oti/a381but yni n al one (Table 1). The conbi nat iPom/UsRo10s0§d¥94 yni n
and pil ocarpi ne decreased the degree of difficulty of sleep by an average
of 7.6 mmto the final value of 30.0 mm indicating that subjects felt

i nprovenent in ease of sleep conpared to baseline. As expected, nean sl eep
qual ity af tfe rgidddid 8o WEEKSa 0f0-RxYiet ¥l (Re PRIAEDAARY Mase HASHaNged
from baseline (41.3 vs. 37.6). Conbination therapy was associated with a
surpri si ng Dubavpadsthogeeddge Yeranssmen)aupliy af 115 1t guapbties] sdserasnandand
oxybut yni n gjpangsrichlpe VAS scores, on a 100-point nm scal e, showed a
statistically significantly bet t er response (reduction from baseline) for

t he conbi nati on [009%At neidt caldwdatiofipandtskaeisiaxal/ inatypen ate perfrombérsipy/the SASBhpr ovi ng
quality of Seat le&la }patsls nr}lsvepsed ng, Lreat ed for OAB. [0084] A summary of the
| east square I(all_§ Ychan rom baseline in quality of sleep is shown
in Table 2. TabI e 2Change in LSMfrom Baseline in Quality of Sleep in the

| TT Popul atjon, | . val ye Qual ity
of Sleep* -FHE ' : Er St
baseline in OAEE Qﬁ&ﬁﬂs b@IngtIMte@?w@uhﬂtetbﬂﬁlerandom zed 21 wer e random zed
initiallytotr B (A=oxybutynin al one, B=conbinati oxybut ynin
and pi | ocar pi ne)g@ﬁg Z'I%Fé(d‘?l?é’é Cﬁ%‘ﬁ%/a%ﬂ’atﬂ%o“ﬁb‘tne%" erhy lgwe‘i f&Bequence
of treat menhadhdpaiedts fRk@additH idlkRRGRdal oPLHyBOFRIn. | N this anal ysis, the
LSM val ues for sequence AB and sequence BA are presented for each
parameter. The p val ues represent the test of hypotheses that there were no
di fferencesphgipnesn ERBcloMoRBHUERLS TRRAYine at@PLEndlifthdg i oSN r om
Baseline in O a||ty of Sl eep Sequence Effect, N=42 Paraneter (mm Treat nent
AB Tr eat menf Uz Patigats,baing) odywithe Tolferodine - 1. 86

[0098] The same procedure as that shown in Example 2 is followed except

that the patients are treated with tolterodine instead of oxybutynin.

Example 5:  Combination of an Oxybutynin and a Pilocarpine for the Treatment of

Poor Quality of Sleep in OAB Patient

[0099] A study is conducted to evaluate the effect of oxybutynin in
combination with pilocarpine versus placebo on sleep quality in patients suffering from
OAB. The same procedure as that of Example 1 is followed, except that the patients in
this study are naive to the treatment with antimuscarinic therapy, i.e., the patients have

never been treated for their OAB by the administration of an antimuscarinic.

Example 6:  Combination of an Oxybutynin and a Cevimeline for the Treatment of

Poor Quality of Sleep in OAB Patient

[00100] The same procedure as that shown in Example 5 is followed except

that the patients are treated with cevimeline instead of pilocarpine.

Example 7:  Combination of a Tolterodine and a Pilocarpine for the Treatment of Poor

Quality of Sleep in OAB Patient

[00101] The same procedure as that shown in Example 5 is followed except

that the patients are treated with tolterodine instead of oxybutynin.
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-1.66 0.6131 * |ower scores indicate inprovenent from baseline [0086] These
findings clearly show that the order of treatnents did not affect quality
of sl eep.wOhwosy/128818se data support the view that despit @Crhus201am80994

bl i ndi ng the outcone neasures were not influenced by the order of
treatments. [0087] The results of this study were quite unexpected and
surprising. There was no evidence that synptons of OAB worsened when

pi | ocar pi ne was added (approximately 30 minutes after oxybutynin) to a

tw ce- dally reglnen of IR oxybut ni n. There was a snall but statlstlcally
si gni fi cantExd@picdtise Combing igepdingapd wseninehae faiheghaatgentold
were given @Qg@}&gﬂ&mqgapgy@ge&o oxybutynln al one, supportlng the V|em1that
pi | ocar pi ne does not adversely affect bladder function and the conbination
may have even i ipH&kd ThaBawyg ppcodre 6+ duy sl(qwmmo@@dlpéq eeplfalaakd £x0ept The
nunber of frombaseline wth the
conbi nat i O#B&Wad@xlﬁt%%%ﬂ%gﬁﬁ@t@ﬂ)ﬁﬁ?ﬁ%ﬁ?% glﬁt he two treatnents and
t hus provi des additional evidence that the two agents are morklng
E;f;ﬁgg”;;%' %t th ff*é’ita&désmﬁﬂﬂlo%a&f KRG
CbnblnatlodﬂeﬁnﬁXNﬁhPanmbadeﬁmwdmmmﬂmammmn€Ual|ty of Sleep in OAB

cval uat o the of MEEDS0T Bymu PRRHCAT GhabAt MBIl FoRTO T R0 e i ne

ver sus pl aciiohoputishieep agarad vity 1mndaﬂeaatche(|0tlsmgwmsteaﬂef akybe@nﬂyl. bei ng treated
for OAB by adm ni stration of oxybutynin for at |east tw nonths and who do
not display overt OAB synptons. The objective of the study is to determ ne
qual ity of slapR &t effeqral Cadphmtiost sfatmi@ifecin0 Xy Ut yifelne 8h ANALBNEF | N
conbi nati on _w th ceV|neI|ne VS. placebo. [0089]The study is a random zed,
open- | abel ,SlgsPe A oeing dgcated vithy lglierodigg yence and two- peri od st udy.

Appr oxi mat el y 4Q0@1'oh] eciss s‘éﬂﬂ@%ﬁoc@ﬁ@e Y MR v rAEE GRIMd 0lid eloRBd kxa¥pdi at e
rel ease oxybutynin (5 or 10 ng bid) are random zed to twice- daily

oxybut yni n’ hisri MEFRp jre Csane Vb deifaigpacdtifldargdnigpd ok 9pirdnicn (same dose)
plus cevineline (30 ng daily) for 2 weeks in period 1. Subjects are then
crossed over to the alternate treatnent for 2 meeks in perlod 2. ThIS
crossover stxgpld Kl N ¢ : ap : cclomber Treatment

effects of ﬁ%%E@hMng%@%gﬂ?%ﬁgﬁmkﬂtConb'”at'on mnth cevi mel i ne on degree of
difficulty of stee en assigned to oxybutynin plus cevineline
therapy, subjectl8018Fk riesfuily edondycted keevahgierthedldche inndfaege (@i nigem

si mul t aneou ng their
oxybutynln gﬁ%ﬁmé&“&ﬂ 1bC8%X§UI¥R g&fgnfﬁ&ﬁﬁgh ]%§¥§%g§%§ﬁheég%FEqU|red
to take the@ABpH&eehneeKthmm:&Mhmkﬁ&hempknymwmm$mmh@quGMymmagmemsdnse or
30 mnutes after ta"f»‘ek'nar} ENRL e QANRUE DL 1rr(1juos§en1c[ %Ogml Rangom pa%f"étt's Ovd ©
period 1 trBErHEN 8 nade by & pretet aF i Rel FaNaSR 25t i oh i,

pr epar ed byneaetbje%tréﬁtddS’bt melamAm‘i@y th@hdihiaisa@tbnail aeamfmtﬁ,l:arim(cal site. Once
the subject is random zed, there is no adjustnent in dosage, unless it is
required in response to an adverse event or worseni ng OAB synptons.

[ 0092] Enr ol Exm@iple 10f Subbiaticn af sreBsivaft@i¢innghdt HICsvilRGhC Ak itl@NTiestdseo t 0
enabl e the coll ection of steady-state baseline information and to mnim ze
dlscontlnua%¥éﬁ§ﬂ§&9i§%4%3ékﬁ&é@%&—treatnent period. Subjects are asked to
conpl ete paper qoGbES ™R8ERe PR c&HD}aS lat INSHEMEDK MIPRSY i ONSIoHed akRpt to the
degree of difficulty of sleep and responded by using a visual analog scale
(VAS) . ThesBatdheratipghare figeted/xish saxiaelgedpstpd of pca@™ind used i n ot her
clinical studies. Furthernore, each subject relinquishes the conpleted

diary at the end of each treatnent perlod following a review by clinic
staff. | n addimpleold: Spmbipaiens Aeribnirgatgent o PoaprQealityyeidleep an PDAB) Ragentgnal yses
eval uated treat e e order
in which the trggﬁﬂgﬁt?%gﬁgﬁapggﬁﬁﬁaggggﬁggﬁ%{%£§§ggﬁﬁfggﬂﬂ%gg%%%ﬁg?ects
are given tthet tet patigntel g greatyd el oee efithe fpllpwing dowragmblieiionsusage of
2o SUPloS Ry ha BRI WS LN BlynfnC LR SDERALED WIFREEE | 0
weeks and are cr d over 1ot osit€ treat ment regi nmen for another
two weeks. ¢xQ0@#}iNhed petinbids, tm«:thma)and@hbtb@lt thithifooe, rt@ltelr@hnefemd aglsmemsnent of
quality of sleep, subjects are asked specific questions and they rate their
quality of sleep using VAS. The nean of the val ues obtai ned on each of the
three days was used as the sole val ue £6r the baseline or treatnent val ue.
The nmethod used to evaluate effect on quality of sleep of the conbination
and oxybutynin alone are widely used and consi dered standard. [ 0095]
The VAS is a validated scale utilized in clinical trials and regi strationa
studles of many drugs Patlents are instructed on how to conplete t he dlary
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The ratings are fromO to 100 on a 100-mm line, and the patient was asked
to rate herself by marking the horizontal line. For instance, quality of

sl eep i s Woantyfes\d as 0 = easy and 100 = difficult. [O®e®juské11031%ul ati ons
and statistical analyses are performed using the SAS@statistical analysis
system version 9.1.3. Exanple 3: Effect of Conbination of Tolterodine and
Pilocarpine on Quality of Sleep in OAB Patients being Treated with

Tol t er odi nepaphfQRE ThersRE Rl Q6IRHBIL, aSifthah mowmtch HideX 3dRkdich b

f ol | owed except that the patients are treated wt ol terodine instead of
oxybut yni n. ccBexipe-esohtengi ard argthoby Hishinrg: isoCRICinTYId acbariive naprdistagi mel i ne
on Quality Qfirerh&eRnll "yo%%u'?@tdaﬁf&écu?%h@q)leEﬁﬁJn@ddé’Mf&H&cJ%ﬁdeE&ﬂh&ﬁle

[ 0098] The sane procedure as that shown in Exanple 2 is fol | owed except that
t he pati entdprifanecip rgdredhaif tithiont. tdarididie ant seldariupf napsditlatey dpiengianpl e 5:
Conbi nati on, af , ah, b d c r e 4 Poor
Quality of na§lg p |§%ﬁ%{)6g&%gitn?ea%? plfoég@gj]%A%t %clﬂsa 8%) ﬁl-(l:;{ee Q@ eva uate t he
effect of osythakeyhitnons eopiimand calawinium mapaﬂwlatpi ml@smemsm;l pblamélye, on

sl eep quali t] 0 Facedu t hat of
Exanmple 1 |ft§’¥ E(PH@ agc? rishx(f:a {IJ ef% O?eq?%ée g}éCPA‘éB Ihr?eh%%ﬁ%rdﬁ ?/1 gér}eg%?leave to

t he tr eat memthiovet hfesidrodines cemrll laclatonﬂumr apyadidilate, ,fegdmzodint ufmdt soliimbmenever
been treated f.or.their gA he adnlnlstrat|%E$o an anti scaE|?

Exanpl e 6: OB 4t fh P aﬁ)ﬁ Bmwna%awém PETRVREE 611 AP e at ment
of Poor Quatkithighepf perleatnel mnd)A\BclEtahlu&ntnapadlsﬂate[ OpbpiO¢rinthenng agehipbimeedur e as

that shown in is f d exce t that the patients are. treated
Weh covimoARTTR: Sad bR Bl b e p T PomBi

Tol t er odi nelnﬁdlﬁier@cﬁlah@@@lﬁlﬁibﬁ@ afheyclddﬁae Iﬁce@udw@tneo&cm@ﬁm@aﬂd tdvym&fneSl eep in
OAB Pat i ent [ 00101] The sane procedure as that shown in Exanple 5 is

f ol | owed e%ﬁ@ﬁFmPﬁé@nﬁh@wﬁﬁkl8HP@n%r@C$W§§P%&m& pratpRPpe patlisidals n&idead of
oxybut yni n. gicyexai a8ohiati nati on of a Tol terodine and a Cevineline for
the Treatnent of Poor Quality of Sleep in OAB Patient [ 00102] The sane
procedure as that shown in Exanple 6 is followed except that the patients
are treated with tolterodi ne instead of oxybutynin. Exanple 9: Effect of
Conmbi nation of Im dafenacin and Pilocarpine on Quality of Sleep in OAB
Patients being Treated with Tol terodi ne [ 00103] The sane procedure as
that shown in Exanple 1 is followed except that the patients are treated
with imdafenacin (0.1 ng) instead of oxybutynin Exanple 10: Effect of

Conmbi nation of I m dafenacin and Cevineline on Quality of Sleep in OAB
Patients being Treated with Tol terodi ne [ 00104] The sane procedure as
that shown in Exanple 2 is followed except that the patients are treated
with imdafenacin (0.1 ng) instead of oxybutynin Exanple 11: Conbi nati on of
an | mdafenacin and a Pilocarpine for the Treatnent of Poor Quality of
Sleep in OAB Pati ent [ 00105] A study is conducted to evaluate the
effect of imdafenacin (0.1 ng) in conmbination with pilocarpine versus

pl acebo on sleep quality in patients suffering from OAB. The sane procedure
as that of Exanple 1 is followed, except that the patients in this study
are nave to the treatment with antinuscarinic therapy, i.e., the patients
have never been treated for their OAB by the adm nistration of an
antinmuscarinic. Exanple 12: Conbination of an I m dafenacin and a Cevineline
for the Treatnment of Poor Quality of Sleep in OAB Patient
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[ 00106] The sane procedure as that shown in Exanple 9 is foll owed except
that the patients are treated with cevineline instead of pil ocarpine.

Exanpl e MO 20028818t i ons for the Treatment of Poor Qual iPCy/usko1Bioa®ps i n OAB
Patient [00107] The sane procedure as that shown in Exanple 1 is followed
except that the patients are treated with one of the follow ng drug

conbi nati ons: oxybutynin and anethole trithione, oxybutynin and

acl at oni um napadi si |l ate, oxybutynin and yohi nbi ne, tolterodi ne and anethol e
trithione, tolterodine and acl atonium napadisilate, tolterodine and

yohi nbi ne, WA BAdeMMIEAS pi | ocar pi ne, solifenacin and cevineli ne,
solifenacin and anethole trithione, solifenacin and acl atoni um
napadi sil ate, solifenacin and yohi nbine, darifenacin and pil ocarpine,

dari fenaci n and leevi Aeniehed efamifreviag iqnaldin df ateephiol @ makent fudfpeng d@m f enaci n
and acl at oni dm.fanRadissl h%tlgethqqlacroﬁpgﬁgé:i n and yohi nbi ne, trospi um and

pi | ocar pi ne, trospium and cevi nelfne, trospi umand anethole trithione,
trospi um and acl(atidmitiringapriditsi hedghereafomdi um and yohi nbi ne, fesot erodi ne
and pil ocarpine,, { ) ' cevi gl . odi n net hol e
trithione, fes ot(té)r g%}qlhg[e%g% qgctﬁgg St?f?% rﬁnﬁlae%@%}tgifﬂfi? %?Jt&gsagfl%ggtogf %eﬁtﬁtnd

yohi nbi ne, @nppiund nifree basedihpicblooar phaneacepiicPy warprakle anld oc poilne | thanenf,

propi verine gnd,anet hole trithione opi verine and acl atoni um

apad i | acd PSRRI ST PhERkHR lFef f PsR oo o
trithione, phamet@Rraly acgnsblacl@lr qroding thapadi sil ate, i m daf enacin and

yohi nbi ne, dicycl om. n nd pil ocarpine, .dicycl.om ne and cevineline,

di cycl oni ne and “Qﬁﬁffhg’ﬁgﬁrftr CERPYIES 20i280RrEHEHE Rl 2K ditsHiqAgent and

napadi si | at@e se6tl @nyehdiRha tisednidicy@bhispi ne.  WHAT IS CLAIMED IS: 1. A

met hod of inproving quality of sleep.in a patient suffering fromoveractive
bl adder, the nettAb&hesPpiby gpaligy of sleep in thg paticgbis {POYSly a patient in need
thereof, and 2 (lphe afModios LRI NG wheretnhBe Pk ic6Rpordtih Sl@RULb15 dhd Y
effective amount of a first conpound, a free base thereof or a

phar maceut | 810 yCoRBisEst 41| @x¥ainr [Pepdingg tohEnadn., Jdagnacinhdioapedt i cal |y
effective aEpibaifd, pRpRRARNINLMIRRAUNGnd cid&finbase thereof or a ,
phar maceutical |y acceptable salt or prodrug thereof, ~ wherein the first
conpound is an anti mhS¢methad ef drimah whetcincthe bicargt gineporpeittselaeied trpra tieecond

conpound i s Qu?'&ﬁlgi@{'ﬁ bCpiRQQPInS! ﬁ#l&ﬁ’i FM'EE]E&Q% hifbo Ul fuf nagldRGRel N the
patient is roved. % The %Etnh’occfvo claim 1, ‘wherein tt%eu inragt core?’pound is
sel ect ed frahyphigibgneoup consi sting of oxybutynin, tolterodine, solifenacin,

darifenacin, trgspiu f te i.ne, I i i L,
di cycl om ne 3. T%é rretq:h%éﬁ%?()dc{ﬁg?fr%&il’%%?éél?/ﬁﬁét ﬁgs’t ségg%n {%%%ns %{;&gj
sel ect ed frompohel ge¢ admpnsenslisiyngmoltanpodshcar pi ne, cevi nel i ne, anethol e

trithi one, acl atoni um napadi,si.l ate,, and .yohi gbi ne. 4. The nmet.hod,of. claim 1,
bher o ot he 1 per o ThO RS B e Bl 1 BRGeN LARL Mipolpd R NE e Bhia
si mul t aneousliye sefondltemp@indod of claim 1, wherein the first conpound is

adm ni stered prior tg the seco conpound.. 6. The nethod of claim11, wherein
the first compodhd anh® MHNeth AU dmpgufin i HFogamRaIm Gt YEet P  he
sane dosagecoh@Poind afe blaethemiidpostdah telsaheidagemdgnei n the first conpound is
adm nistered at a dai|ly dose qof between O. to 50 The net hod of

0.1 ng. 8..
claimi, whereirthe!8 El’iﬂ]é?dé’gﬁ]dﬁﬁﬂdw SR g %?sétcgling%}mgtls égralélisfe?edd@s"’e of
bet ween 0. 14ag dbe ol BOWEEL 0.1 mg to 50 mg.

8. The method of claim 1, wherein the second compound is administered at a
daily dose of between 0.1 mg to 100 mg.

9. A method of improving quality of sleep in a patient suffering from
nocturnia, the method comprising:

(a) identifying a patient in need thereof; and

(b) administering to the patient a therapeutically effective amount of a first

compound, a free base thereof or a pharmaceutically acceptable salt or prodrug thereof,
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9. A method of inproving quality of sleep in a patient suffering from
noctum a, the nethod conpri sing: (a) identifying a patient in need

t her eof ; WO@011/123815(b) admi nistering to the patient a trerapseutiosmbd y
effective anmount of a first conpound, a free base thereof or a
pharmaceutically acceptable salt or prodrug thereof, and a therapeutically
effective anobunt of a second conpound, a free base thereof or a

phar maceut i gald the@p&RPHBD R CEA Im&Unt B @dEdddd IhBp&RT, a free badhBEBbMLthe first
conmpound is an antimnuscarinic or an anticholinergic agent, the second

conpound i sPhATMAsse il nIcecigdntadtor pptusheiceby the quality of sleep in the
patient i's inmproygelin M- the&oBbiRts Ah aftidh®uthic WPES EhRnbitRrdid hsthe, GMPOUNd

is selected fromthe group consisting of oxybutynin, tolterodine,
sol i f enaci rsecepdcomppizndiing mupaagpic agqnistesdt er odi ne, propi veri ne,

i m daf enaci n, aQ@mﬂ%?ﬁ%%ﬁ?@ﬂ%fﬁéglﬁﬁwgﬁﬁaﬁﬁiﬂlnﬁk@i”]9’ wherein the second

conpound is sel ecte e group consisting of pilocarpine, cevineline,
anet hol e trithi dfe, ab¢ atthoilwinchapddivbeteat e figgndomphindhs sdecteti2irathe¢henet hod
of claim9, erej e fir PO i.s adm.pistered. daj ose of
bet ween 0. 1@% tcg)n%&&%g.()flgi)%%g&%t et ﬁlfﬁng,lg’mdg?%}‘%c otuflos
conmpound i sfesgkroding papedriad, iraidd&hdon, dosdicpfomiet.ween 0.1 ng to 100 ng. 14. A
met hod of i nproving al i of .sleep.in.a patient being. treat for

Over act Lve by aaddr by Skt S BT ERrsrrEnd o8 gt s ERe il

conpri si ng: group consif@yg dfdERicarpinie NG vangdiat,i @atholenritéed, ideseah ,napdidbilate, (b)
adninister%ﬁﬁ tgg%he patient a therapeutically effective amount of a second
conpound, IY8MEOHYi nui ng the admini stration of therapeutically effective

amount of the fiipst gca@pRNA.of Whah ®f Whtdks the st c6APRAANG alliGindfered at a
antinuscarinic agent or an anticholinergic agent, wherein the second
conpound i sdady dpEhPrieen A4818er0 Mend whereby the quality of sleep in the

patient is inpraged. ThSmEMGd BREAAN0, AfhefliinBkdednd WhBiRhMistAmiRattenta suf fers
fromnocturnia. 16. The nmethod of claim 14, wherein the first conpound is

sel ect ed fré&Hydnw A beiisencdhgiese iHymes oxybutynin, tolterodine, solifenacin,

darifenacin, trqgpi ug mfa%%@%o@ﬁfﬁﬁfo’%ﬁlﬁcﬂfa&ﬁi Mef1bdpein 4 FhlAf %&ﬁgitﬁate@ggr_
: e

di cycl om ne 17. The nethod of claim rein the second conpound is

sel ect ed f rosracthe rddapbycsindnisirating obt fifst ¢omneppyd. e, metlead qeBIPHFBZ: anet hol e
trithione, aC'aR8QE%HhﬂﬁgéﬂhéhhﬂB&ﬂmﬁggﬁ%&ﬂi”bi”e-

(b) administering to the patient a therapeutically effective amount of a second
compound, while continuing the administration of therapeutically effective amount of the
first compound,

wherein the first compound is an antimuscarinic agent or an anticholinergic agent,

wherein the second compound is a muscarinic agonist, and

whereby the quality of sleep in the patient is improved.

15. The method of claim 14, wherein the patient suffers from nocturnia.

16. The method of claim 14, wherein the first compound is selected from the
group consisting of oxybutynin, tolterodine, solifenacin, darifenacin, trospium,
fesoterodine, propiverine, imidafenacin, and dicyclomine.

17. The method of claim 14, wherein the second compound is selected from
the group consisting of pilocarpine, cevimeline, anethole trithione, aclatonium
napadisilate, and yohimbine.

18. The method of claim 14, wherein the first compound is administered at a

daily dose of between 0.1 mg to 50 mg.
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18. The nethod of claim 14, wherein the first conpound is adm nistered at a
daily dose of between 0.1 ng to 50 ng. WD 2011/123815PCT/ US2011/ 030994

19. The newbeadiofR23gi5ai m 14, wherein the second conpound PSTASR201NI0309e4 ed at a
daily dose of between 0.1 ng to 100 ng.

19. The method of claim 14, wherein the second compound is administered at

a daily dose of between 0.1 mg to 100 mg.
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