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THERAPEUTI C FORMULATI ON FOR ADM NI STERI NG TOLTERODI NE %M
RELEASE The present invention relates to an inproved ng
unstabl e or overactive urinary bladder as well as a fornulation therefor. A
substantial part (5-10% of the adult pobul ation suffers fromurinary

i nconti nence, and the preval ence, particularly of so-called urge

i ncont i NeneeR ARENTIC FaRMBLANIONFGR)LDMINISTERNIGIIORTER ODINESWITH CONERUILEEIDRELBASE act i ve
bl adder conprise urge incontinence, urgency and urinary frequency. It is
assunmed that unstable or overactive bladder is caused by uncontrolled
contractions of e gresdes iafveriidh relstes fidras fngroved eehadsefil ar

coat of the wurinary blad (the detruspor nuscle i t he filhing phase
of the bl agtdre?a.lt St Sgto%el:eaccﬁ o%‘%e%‘-’f%%? n‘ﬁ“&%%’f %%cgc%rbfsc r‘fgllilngrggi c
nmuscari Ai ¢ a eepiwdrat, iamdchdwee forar macol ogi cal treatnent of unstable or

overactive bl adqters'-@%r%%ﬁfirhlbm O MUSERT I f‘ié:hé M@E’Sgﬁl@g‘i@"ﬁ s. The

drug of choice has ong ‘t1me been oxybutyni ynin, which
cheni cal | y s&ffewrs firomosprayprifqntinence, and the prevalence,

4- di et hyl anpgwer ZelidMRY | o P hesyd £H1E P ¢ Ui NEGhEd fends, Gintsreadedl kitHsual |y
adm ni stered, as .t.he, chl ori de

as a tablet or rup. Oxybutynin, usual
SAt, 1S meASboT e HEPIANS ] AR ISR} E €T \PYREATHE BABEni . The
drug i 40r aptathyr ides ardyesl fncontirergss rorgeérsy i aad G acdry ddeouengy .

fug 1 9.0r aptaiiy i : . Wi h
ofTect veneis i Meslited (IEMAL g ¢ L0 BULEESL Rl 81 RHES 5 Rl e
linited by kY asmgentirahtedneentrattcianscotf thetbungles iofulsmdothdry nout h,

whi ch of t eruh SRS 106 & COMM MR RlsbbPat NBSLe YO Qf 124544 scl oses a
controll ed rel ease P@_I*év ry system ch)){?ox butynin, which deli veryo%ystem IS
e

said not onPlR4den Tl e hedpai R nthe L1 LHIRG Rpasse
admi ni 96r attlos HInddenceTldesd Yedegraeeti ohslt afé Sha 10l ¥ eshittarddeay by

si de-ef f ect dimiin e jniti conege i 0 f tynin
and active ?rhe%%%%ll[qleé i‘ﬁ%%%ﬂbrpio%f%?gﬁﬁér%at igréntt.%% Ia@ﬁ/&%~€olr?%)§\%rl~i e 29
January 200Breatmprnt|ofgerstabdlefonfoserrceivechladgey dnmibgprobased

el i m nat i NgoRermls CONGRIE I BeéoPSot Pthordst 81 sthét dphy Aff tdiicentagl | ed

rel ease del | verg/ f\%St emis,, however, confradicted by a | ater published

clinical repdft 3g slpHne goeen @XYRUEYRIN . Noyr our ol ogy and Urodynami cs 16
(1997) 2933542, vouybutdasixi] belsich ichexsl cadRhy SipethorDedragdnid feormontr ol | ed

rel ease deljv i i e ¢l i ni cal
esto report g S IBdRe 2 aRnit oHEh EEdel Che PP Frod il compar ed
Wi th the 109&veR exalklyi vaswdlly casventabher OF nArupt OX¥PWASEN.5 ny
tabl et gi vedghdd Lf sihiNisOerbdCad NEWEt EREBE1I QAL 581E 5. 1 YVihd eapid ik adeak
| evel s of t{ue drug opvi ouslg-V\ire el i rr%jnat eg xn th the contrqlled rel.ease
oxybut yni n t8pPRtICHHVE PEEFRALEEE n N7 deseFP¥Lr xR R t P T 4D 1HPed 15
rel easest abrepidhyl dbhwmoribadefitoonthe t@hbsetroinsesbinal etiradthef cldvawimage of
the control ‘ . ab S. I 8S] | ¥..] i i1J eat nent
conpl i ance %égf{‘gé%%%g%éﬁdéﬁad%ggg% ‘?‘3#%2%5%% gfé‘g %%ﬁg‘%%e ef fects
as stated i ROW oefindhe 7thepeffechivsnesn phprsveut iR drasikeen ilor
?E; aglom Z_t_,dbehﬁleﬁ?é%peiztﬁ desefulnes? hils Zrl.]imi}:ed?’byhclalssical _ )

-N, i i sopropyl-3:(2- roxy=5net hy en - phe pr opanani,ne. has
been mar ket aﬂgf‘ﬁﬁg‘fﬁ’éléf%ag?'r‘éﬁfgg?e%’E)e gﬁEBXF{"#\%ﬁ@X ‘Eﬁﬁ ‘B‘?‘R@P' SMitors of
unst abl3® orofitenatéads toi dbdsyobt indatioBoblfi toeaemedtne 25 and its mgjor,

active metabolit s hyd | deL] i o] r och ich
significantly coﬁ?r%%ﬁ%%%y?oagﬁcg@%%%aaegﬁliégg;(ggt?e}iug%/%agc&;%j:sl err})z;wtll y | ess
si deef f ect sEYRAAMOkgBUPYYbHtYREDecVRLFh AediverrgsyRbepr bdesridyn®% cause
dry nouth. YhilecbobéespdiBaviaidAcEadbPRhENpati EHEORYDHESNE Ind Nehdie

bl adder, its,atfinity for nmuscarinic reieptors of the salivar glgnd IS

ei ght ti nesaflmxBFsFﬁ%ﬁl?ﬁaFooF BRGBUEFALY; TETEM gy B')Ea?rl}")?‘é, t"%Ii TeRr%ant ,

L., et 3 ., aHveopeanidevefifkcob Bhalimdoliagy tBa7ini894) p8&&k207.. The -

| ecti i ' . .S i Lp_Stah M M
S ot ol CRECenfiab ob8l 88 BRsUon B IRA" phBs RS RELABEL B A N
| nt er nat i on®logdupfiathef patigntal Phar macol ogy and Therapeutics, Vol . 35,
No. 7 (1995) 287-295.
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29 January 2003 3 The currently nmarketed administration formof tolterodine
is filntoated tablets containing 1 ng or 2 ng of tol t 850FhARakyt 2bbBate for
i mredi ate release in the gastrointestinal tract, the r‘e‘CUﬁﬁFhﬁgﬁWage
usually 5 being 2 ng twice a day. Wile, gs msntioned, t he sideeffects,
such as dry nouth, are much | ower than for oxybutynin, they still exist,
especi al l'y at hi gher dosages. According to the present i nventi.on it has
now surpri si ngI y Ben dlolegkd haztlle(fomfr siget-efifleetsaby védddimxyduut yni n,

the substanti 'efl nﬁ'd ﬂ%‘ 107 of}f‘r]aé& @Ase‘ﬁ %?‘ ta %EEQE' Deisnd ¢ ts
active netabolite t contro ease of tolterodi ne or an extended
period of tirfde RnFEalied owie aeseoﬁ?@élmnyy SY@FeR 6r aRPHRVEHr m whil e
mai ntai ni ng tdhdesdi@te@fbhecd tdMpuMiadiie dindeedl 1bepb¥€s Rilsson,

f nt duct f_th I I deef f ect, d
mouth) canparced Gt P Hke QRGP RGBS SHAEYBTA S dbeabboS | Tk ot e
rel ease tabl a4 owdnctmedsmm |ajd_n1]dalottlmsv\@|ed§prﬂédnwﬂah| tige t he peak
T fwel S Rlntiie) AL ¥y RS e AT S0 BANBLEE £ 1AE! S 20

e e

particularly rmre ect on t e detr
activity, si mhqmeomwh@sclmdalattte@mawgraﬂortmlsér 4fn mgn@@mrfallftm does

not lead 10 laa%hle askshiyn ddiRasRE ingidhenae atnuthoary retention or
ot her safety concerns. %’ in addition to 25 the conveni ence advant age of

control | &9 ré%%ﬁffﬁ%’r%‘t‘ rof ibreonyiRnGEanadi t(Hamedipter prlaagel eh Tt al
dosage of toldaasinet r@lvéledmﬁcé hea iSliyd ecce fulred inmchnaﬁtdpatn@um or (ii)

for a given | i de-ef fect Lncrease the dosage of
t ol t er odi ne tvghébet §?+9613np ?l}EbJe Zlus ﬁ)te éfru(?n ‘W&%Fz&dg?rel f desired. In
one aspect, teélciminsted Viventhercdariterdfled: qalesseeoxybubyhod bibletati ng
unstabl e or %r&%fé@eﬂéé”ﬁﬁkf& A ecoth g@%v}é“etnh%ec%ﬁ&éffed

admnistering to a (manmal) patient 1 n nee such _treatnent tolterodine
or a 35 19l t FORIRE rerhiel ahpdimEoient ignaldeldetcUpFyCRERERRADI e sal t
thler eof , ] t hr opigh aa%xﬁmita@élgﬁl e Gtaﬁ'ﬁ:l rfjdlrlréd @dl@&s@h@hbiﬁdﬁl Ehﬁbei‘ész.ded
tol terodine qr tolterodine-rel ate or salt, there
26 Janvary. 2007 SLLoHR SThEAcTEs et B BE Lrb"PE8rardiv &g
that the dosadpsdge nréchenl shamralso cappistinoisive-efdesragaa suatedninal |y
constant serugp | gye] 2997t he active moiety or noieties for said at least 24
hour s. 5 Overactive urinary bl adder enconpasses detrusor instabilit
det r usor 2Ryper r ef IRKFROL LY gedR nERRHGRch RIS GRTIEHEY r&HGPEPFné’PQa??’éh%}'ency
(Asé) rreNnH g_n_ed @@W@rocﬂhﬁezach‘tm CmJNltairH%dﬁrd;%}JI-QT-;)@—m@dlr&xy 5-

- N, 11 sopr -3- (25 r et en a
The term "tol %%ﬁeﬁg}gygd&& SJCRB(P‘E}/I}%" e?a/(nthatB ﬁgoﬁ‘p%ggrﬂgﬁ ?8@1
active net abothe etreatoentrofii wege jincontinence and other symptoms Of

(R -N N-dii sqm&@azrblé b2 Byéf%ﬁ&@wwtﬂmé&wyb&% pBepxL-BAPAANani ne;
t he corr nd%gnﬂg’s -enantioner to tolterodine, | S)-N, I\I-gmlésopropyl 3

15 (2- hy RyPBAGAY| §5L VMR FRV i the St‘ﬁ‘éf ﬁm\s}% t hyl

net abolite Ofdéhfvéﬁivenaﬂt tobeéxodire, whlch significantly contributes

(9N N-di | sononyhe Se hg=hudioxy- ge fuk Ontet hudpheivl b goheay! giaganar ne:

as well as thé corres racerra e tero
(R S)-N, N-di i ebpeops| taapzon;'uuwlyns, mmmmma)rd;nphshyl propanani ne;

and prodrug forgpehBergoto §¥u§@ed£frr56u&?t'Mﬁl@'t%t])(:e%dfiﬁlet ljgs" is rreant
t he sum Sf free or unbound

rot el und), concentr tlons of g
tol t er odPRe aﬁ@uaB?Feetnwa oPRYRIDYN{Th et ot E\Me’rﬁ;dt it dE§dP élPaFYpFB rug
fornm) is admmustaredicoteceplotsl dLrite rwammhxqi:tgl\eeldmtsabdlghtethheseof
and/or (S)-en Jus o] tero nd. actjve tabol it thereof when
t he correspongl nggpg%aé&r?aﬁé‘g% o g’éggu%q?]b B§% adm i salmgr‘ied or (| i)
active net aboNileebgenghe - bhet(R} b- Enymmwelmwnaiet@b@hatr@a@plogy

tol terodine (857p1edbyg f1@r5m20'75 @H@‘ é‘éfé@EP@e é’ffe(dtv)of( @o‘l‘%’é%%l@x@e&nt 0

tolterod| ne and active netabolite thereof he (S)enantioner (o
prodrug) 3Ps aBHPARSt éfedessripes h’ét$"d%m(8)'f‘ret‘$bo?r1fté°-t Wien t he

('S) - 5- hydr oxynahhyshras&b@boIahaeurSdﬁﬁaraders n &t exeek) Tawer temsn "asidh Bramiel, al | y
constant"™ w tg re?plgct th%\1 S er veh ﬁg% acti ve]1> noi_et or | %Il es
nmeans that the're §& 619“1& ? FH2 c9 H’%%alr t@fé’? &TrﬁYa I on

Therapeutics, Vol. 35, No. 7 (1995) 287-295.



29 January 2003 5 should essentially not exhibit any peak val ues. This may,
more sophistically, also be expressed by reference topéhganhdiegUzd0dn

i ndex" (FI) for the serum concentration of (unbound) AcTiveé nolety (or sum
of active noities when 5 relevant), where the fluctuation index FlI is
calculated as FI = (Cmax - Cmn) /AUCT/t 3wherein Cmax and Cmin are the

maxi mum and m ni mum 10 concentrati ons, respectively, of active noiety, AUCt
is the area under_the serum.concentratjon profile (congcentration vs tine
curve) for dosagdNEntRIFENHLY SRFketed eRBipdabrat bPRt herBoShge interval .
Thus, accor dislxdmpdihe preeSanimdcatesd itablettlbecenvaini hgdir egease2 mg

formul ation s 5 provi.d fd uct.uat i,on_ind r. I ng at

| east 30) th%{lotl%sldcueiruoﬁnf %5%%'{;%}%'[ $an 15"6‘88%“2‘.3 Ofgir%%%gp%gf gﬁ%bl y not

hi gher t han @asurointestgaali dutasmt .y bt reicgheendédndadape ws0alivr exanpl e
not highgr thaiy . t ihe and.i shyd y yl

nmet abol i?e, 20 t%gplzﬁf %gﬁlrc{% %%’e?@ggpesagegeg{?%%%gﬁnggén%?ggti ve noiety
(tol t er odi neebFeRL Svetsdt iase)dn¥s BRMEY /| Brenmugl Fawee Bharr §fRbout 5 to
about 150 nNskyburyadial aineyf rmiabeti sk) teapaboyll28c Nvi Bhedegessge. on

t he dosage needed b téljs_}iarti g{JFlnar atient. The indicated |imts are based
25 upon cal cul ati‘Sit Yt Coh Bt PTESIT N EPYEPBHRD of © 2R2F vBOWoi ety assumi ng
a fraction usimopiicsiofglys Beeirorfdwid ertadi, necandaBp %t d othé heabehgfir oxymet hyl

nmet abol { t e i 1?@!;{8: , LjAf I I , 13/ 14
(1997) 116129(1‘%6%{ rl‘E'Jorerhees gﬁsg‘%bd‘:'iatI nagrftyllah} %rﬁ?ﬂl cl)ﬁtg g?% i%l/g %%%QI £ %@ﬁm

Shydr oxymet hy8véks ol taleenasing arishd tehiassdye see tabol i peasheonael s are
usual Iy in théentomeedirdltide G d tiVding. BofMinPEREEHABLYpERibdEf ange

of about 0.4 to about, 5.0 nM 3% Tolterodj ne, its.correspondi
06 omant § onbRend It it AHEH 17 SRy oA HE L SHF2ELBRGROET bed i n

e.g. WO B9/ Oelbéi¥e rhadintenideisey itie cexifrddiefdettven (e Shydddryreingéed

‘met abol § e of . terodi r 1 he J 0 .

(9) 5 hbAr orgefhyf FEE g Sdq Rty of ERe MERRAaG AT gide-

(S) - enant i onefferlesi tRaxkiculpxlie dnesmantit, epmparedryithdthaseroi nt esti nal
di sorders i sopegtddegbi nendd AMHIUTA] Adgagenet henmagpset, rklleapsesent

i nvention provjdes a pharmaceuti cal f.orjul ati containing,tol.terodi ne or a
Lol ter odi ne. FEPEFER RERmdUTR SAS Pl meRPERSF | Yo Rt epthbPungh iRt
t her eof , whi the f peak| serwn leherl sadhfi ilst erckdveomaipayi afifeptevites

controlbgd r 0 | t i i t i ne- a C ound,
or sal tbtsher%%?%?%régg@?ge%st;r&%%%%u%?g e?%l@éggi&h Tﬁgtg %ﬁgn eRe
substant i al | §eebred ook fech a0 | e | defiTuser Activetypi 8iPubransPEsiEsa?s

mai nt ai ned f ghe SRl &k @dniRPLf Ahd B fum -Brideht 2RO BAT d8sBeabeollehBerpr esent
i nvention Pr oy des use of, tol terogdi.ne % a tolterodine-rel ated

15 t he, .
compound, orT83Phaf Nt 0AIFY IRTSASHT dnCiAEnFRePEOFTIPBF Yt he
manuf act ur e vétent ben apewttileat dafeny atorgrernsr. Theati ng adsi&bbe be
overact p¥e ULhLRaLyndh Ce é(mlraﬁt'td%ié B¢ %dn‘ig'oﬁﬂ@i' gggegsgont rolled rel ease
tolterodihe-relat.ed co nd,

of tolterodine or said . : ) npound, or salt thereof at
a control | ed2fBiBiseragioneone maygihenridlefasl § ghvant ftad dosage
substanti al | gfcoost @rdd £é Hrddyce the tdiRieAGififeotBDI 8li¥hOa sMairgt meaths

mai nt ai ned fgg‘ alg gt | east. 24 {;O‘I’Jr ._Jdhe cortl_t F’gl | ed ,rel gase formul ati on
is preferabl §¥ant25 b78I2 BHYSRSSE I ¥MAG R PPARs GAPRAP %Fé:ﬁ'gr‘ati on, such
as a transdeinakepaécbhe bdvsades obt heltamtinel ktedobehéasenf dmegemagd of

course, 3ge cg?ﬁgfyglr]?éeg?esgf$a@§rpuizgaée§iqrgaet s, rectal suppositories,

subcut aneous ormulations for intranuscular administration. 30 An
exenpl ary type of IBreRe catRedh | ehe dpxersantt dnygnsipenyharsfeaesfi c

enbodi ment oprekifbsi & @ESKEd DS thed B ithskaBekOWr bFeaBlifvie- Unit
formul ati on con%ral Si Qg ﬁgntrol | e -rel'giscf beads. Eacg head conpri ges (1) a
core unit of “5*RAF¥rPE3PEET e, WHAT R TRURYT SHPIIFRPIPLNISHETINE 35 Prert
mat eri al (havmagmali petbénabimtnéed >f csichlioeatRen) todterasine gr a
sucroseagpherg; rbi-byifeafl y e re. of .antiqa) |y
vater-inol ub %t%g??éﬁeh%%%%?l ﬁg{é‘}f“gg%‘ll‘€'rre‘r9‘0(at ﬁ?‘érﬁéégrgﬁtﬁg%lt}y omtted in
t he case zgcggﬁggp}ezgggt7thereo , through a controlled release
formulation that administers tolterodine or said

tolterodine-related compound, or salt thereof, at a



of an insoluble core, such as e.g. of silicon dioxide), (iii) a second

| ayer of a water-sol uble polynmer having an active ingpedgantagiysaobged or
di spersed therein, and (iv) a third polymer |ayer effectrve tor controlled
Fel ease of 5 the active ingredient (e.qg. wat er -i nsol ubl e pol yner in
conbination with a water-soluble polyner)” In the case of an oral
controlled release fornmulation for once-daily adm nistration, the dosage of

tol terodi ne centikehteroghpe fekaaedleegeoumd».ouﬁs foE eéaPBéserﬂedTg:rmt 10 6
rodine.or tolt rodlnere ated. co ound is

ng . A transd atch for _tolt

Gascr i bed | nCBe paRHEnAPRY FREBREALI OhatSapPPRELE, Gh Moy BnS b il
adninisteredshbbtanﬂdaﬂéyaeoaatannssarumlEeagbnbffchetbetﬁweamnrmﬂy(ﬂr15
overactive b I e paj, e plication no. 9802864-0,
filed on 27 k@gggfeTQSQ? gFEQ ?@egégggc %sﬁéeggf whi ch is incorporated by
ref erencé herei n. Overastidei veiparyhbiadder achopmpaseedederreer i n Exanpl e

2 bel ow. 20 WE%QaB@Q1Q9’dﬁ@ﬁ@ugértﬁﬁp9£§8f9éki§ hgeghnintBRc $kihéed person
may either adapt control'l ed release admnistration forns, such as tabl et s,

capsul es, patdPERCY @ndREAA2FY £REIWERCYto obtain the objectlves of the
p{jejse_nt inventi onAsome_erleSbgedn@Bbfreedt@é BRenLeal Bﬂbh@d025]§6?}t@mne

adni ni stratian i nventi i strat e fo

Exanpl es, mﬁﬁﬁogg nﬁb%é@éﬁs°PFﬁPY Ny ?%ekggﬁﬁéy éhVEPBﬁPY%ﬁ h any way.
Per cent alges @m@nwﬁpwepgmamlualegbeothemmmSelseaoddneReééaeadecump¢um®fnade
Lo he 30 ACauTRRAH"Y ILANRass! Bnehhalor i GuL eyl Egﬁgggheereaatshow ng

the variation o serum concentrati on active nol ety
with time (héelderedingg 24enodRs Wn@n aHﬁPRFQPEHﬁg bb’éﬂ@ﬁér?rr ned tot al

dosage of tOlﬂﬁ:@*yﬂ@t@&lmnymOnghéhirl%Bo%)EﬁEﬁih.ﬁbe 8hel ebedsspbrdim) (2

t d th t d.rel I
(4 mm) once A PAAREACREPa AR EORF ERoRRB=pr beBnt PAVEADT 611 OPSeP Tty
2003 8 R3ur e 22 hysiraxyi-&gmerhyhohengll hz- phennlpnopahamhaebasaé Sallvatlon
(g9/m n) Y"'thhé) )ﬁ@*&% h§')1 et aBE14¢B0YESLAL! ?e)agﬁhﬂhibhﬁk' op gf {g)-a ~
contro el

t ol t er odi ne ease capsul e in accordance wt resent
i nvention, 5NN didseprepyars -8 Eﬁﬁaﬁﬁesrhﬁéﬁ?&Y@eFéVé§§§nV& r&t, and

(i Id i) gl alCebQJJ[heaﬂ?[ﬂI@)]\carrﬁnﬁnles as aebaraghafxtﬁ dbggéagoﬁ'a? ngageﬁae@ttts%

i ndi vi dual esti es,.0f experi uth side.e o _dry.nou

mild, nDderaﬁe]ﬂgevﬁy' ° af't&r zgﬂgg §f¥a5D6ﬁ°96°8¥1 ?g 8 SXY%?ough (i)
a conven onaﬂ\ethigDhemﬂdl-at-@heab/éasepaabmene (anil portradl édrmel ease
capsul es of 4,4 8 ng) respectively, according to the present

invention, and (ii11) placebo. 15 EXAMPLE 1 TOLTERODI NE ORAL CR CAPSOLE AND
| R TAOLET 20 Pr epa?rYattuf@n term SREELYRI MeieRy capsupésigsiyigngeaniythe
control | ed r ehensef (e eapmbaundnt(ai. ai, ngoaopaateuln beagg)coat ed by (i) an

t hyl cel | ul PNC I d i, t d
el sase et hylCRITaIan 9 dihy a0 ST Brerre = BY° AR, Mesabodafly of "°
(starch-2%nt diherrpf .sugwn gpisegodine- ZErnps‘hdrwgr doghmarded into a Wirster
fluid bed anda&@ﬂgmé dy &Oa(tﬁci %&Eewem@' Bﬁw BetliRech 3‘&%@5‘1&‘%

sol uti ons: (1 e ease~ seal coating solution prepare m, xi ng 30
788 g of Surét 3 (§)orngatirred hat EPlFSt’fPé’il@&sénids a&ﬁlgaueous
filncoating dnewcslﬁe tﬂ'k&ttﬂofz5%h%m| tte, ceerespbndd ngf irdvemayreof(or

ethylcellulos icized MA h f.racti nated coc nut_. qi | n red by
Col or con, ro%éﬁ €9ﬁmt PR “ﬂnés efeg3 5&%6 sFﬁha%rggggéd by
first di %@ol wlrr@n Ih @z)ofwmmmeneyu mtabaﬂeten of1 3@ lg-eafodgnei iped

water, and t a&% 'asanh@ﬁs\eﬂe&'adﬁ 89 (%) HY@) VBl rRSi®me2C Bo
(hydroxypropy ceIIquse ((HPMO) )
to terodlne and active metabollte thereof, when the (S)-

enantiomer (or prodrug) is administered; or (v) active (S)-
metabolite, when the (S)-5-hydroxymethyl metabolite is
35 administered.
The term "substantially constant" with respect to the
serum level of active moiety or moieties means that the
release profile of the controlled release formulation



29 January 2003 9 - (3) a sustained release coating solution prepared by
m xing 29 g of Hypronellose, 5 cP, with 375 g of puri bioedanakek, 2008 t hen
mxing with 695 g of Surel ease~. After drying, the co S S Wer e
filled into hard 5 gelatin capsule shells (size 3, white/white) to obtain 2
ng and 4 ng capsul es, respectively, of the conposition (filling mass for 2
ng capsul e, 169-207 ng/capsule): ~, ~c~casWe 4m-s~s~ 10 Tol terodi ne
L-tartrate 4.0 r s here 20- 25 nmesh 69 el ease
21 g 42 m%@ﬁ%rﬁeﬁ%%{@ S]sbacg)b fg 3511 r?g"ﬁsper%'h‘é?]o‘g?% 3{”’1 armtg:sléte IR
tablets 2 mgofé)nﬁwsmmdalqamw | slbd e ualémmbsedLbyaremlsarmmg:q &leet s for
i mredi ate rgleas ] ,us I dgn) were
e SR R R L L N L

used. The ta oII conposi ero |ne L=tartrate
. 2. Ongcel | u|(osleourm¢)crmws¢ ammass(arrrgam @ Ein2 Yy HY® e s prhete

dehydr atse 18, Q1geanSPdi i 54 afkd g yeQld i 6. Dn@aRopesi gialculated as
st ear at €0. 4ngcol [ oi dal anhydrous silica0.2ngCoati _na 30 Methyl hydroxypr-opyl

cellulose 1.5 ngcel | ul ose, mcrocrystalline0.3nmgstearic acid0.6ngtitanum
di oxi de E 1710. 6nmgy 35 29 Januar YCrAR3 - 10mPHARKMICODYNAM C AND

PHARMACOKI NETI C STUDIES A clinical trial was perforned in patients with
overactive bladder to determ ne the pharnmacodynam ¢ and 5 pharnacoki netic
effects of whefeienCmatidnddosis afe (Ghe thaxbbemeandseipbrent ol t er odi ne

control,lged ESBE@%@r&@P@%e £oshou { el £y I ede t&’c@§v;q;?aue€§9”pﬁﬁ@cd i the(i i)

t he above descri ef odi ne 1 nmediate rel ease _t abl (below referred to
as TIR), and8redi P?darp!'—ka%eﬁ%r%‘ap§%‘l"éer1‘6r?\”&b<h?aPﬁPﬁglgug%?“%%"e‘? Bhl y) .
The trial was pemkoedede BSfar dauPhge bl ntekrvaDUub) eaxd:amms ches3engeh tri al

in 60 patien or .t hree one week periods_and a 4, 6 and 8
ng TOD once (thaFF‘fl dgsqge rf REehw ds- 'ghﬁ/ %"%%5%1 g? ItlK%lnlspa"lt(‘Tzrents wer e
randoni sed tiavehtéenputhef csnlerSledemhmss fneanil-ngloha$h‘3‘@3~€bat| ents were
subj ectggl t rg@ggeog ‘EnQSn EﬁQE%on Pf'ﬁ‘&gﬁc@ﬁbﬁ‘aﬂ‘ Bednd QBaIé%@k:Jd)et' c

neasurenent wer e orne seven I n each treatnentag %#%F fhe
deternlnat|6ﬁ§t|AélH&Bﬂlhﬁa§9FeﬁéﬁP§ro¥h?P)a?@PEn?cBnc@ﬂF? Fererly

tol terodine r@&dhllblﬁeﬁfﬁtﬁaﬁ aQohydnosy;Tpahyicﬁtaampl nbe hbghew clzdn efl 5- HV)
over time, (il i.vation mout ual qurine vol unes.
Serun1conce%¥¥%? FOF Cid é&?ngo n lﬁﬁ?ﬁ ké?ébgggpg gS Bl ood sanpl es
wer e drawn |nnedFaretylbetodendoandglaﬁdSahY@rO&yﬁetmyl2meQabQil€ﬁv12 24
and 25 @gurschea&q hte,%rf E& ogueeoueﬁbrésgam ganaee! hﬁbbaﬂa QEti‘@éterom ne

and its 5-HM netabolit re measured by gas chrqnmat og rggg lmass
0

spect r onet r JlOIFkY dﬁ@é&ﬁé‘oééﬁ@eﬁ‘tlf“ét F‘%Héb%iéeéalléul”éf‘é BsE0%i ng a
fracti on unheim@d off-3réi Eebutokt ebodbsatandcohM3® beeferhblasinamai ned

fromproteln bi d| gstu rum (Nl vebr t Life
Sci ences, U%O %9/“%4(1?9 Qg)ggllgﬁpfli’éé)ng %l%gggrg gbsﬁgg é%ded

obt ai ned varb)atukmw pﬂrtthctulrae‘ phttikatsufhef indd catissuddmisscarechfFadi ons of
tol terogsne godh Qe 1!k %‘fmt'h% hﬁf:@hh@dcbﬁc%%tz%(&tlb&‘@ &%l atyiyef or, on

the one hand,” the adm nistration of g_? psul e once qger&h'ﬁl
the ot her hme%e%ﬁwgseréea&ﬁlefl HnggH& ﬂ5at3al tefor to
and 36% for the 5-hydroxymethyl metabolite (Nilvebrant, L.,
et al., Life Sciences, Vol. 60, Nos. 13/14 (1997) 1129-
1136).

30 Correspondingly, for tolterodine and its 5-
hydroxymethyl metabolite, the average (blood) serum or
plasma levels are usually in the range of about 0.2 to
about 6.3 nM, preferably in the range of about 0.4 to about
5.0 nM.

35 Tolterodine, its corresponding (S)-enantiomer and
racemate and the preparation thereof are described in e.g.
WO 89/06644. For a description of the active (R)-5-
hydroxymethyl metabolite of tolterodine (as well as the



29 January 2003 11 twice daily (i.e. equivalent 24-hour doses of capsule
an3 tablet). As shown in the Figure, the peaks obtai ngg Shhhaipe2doR tabl et
are elimnated with the TOD capsule, the latter thus providing a
substantially constant serum5 concentration of active noiety during the 24
hours illustrated. The difference in flucfuation of the serum
concentrations between TIR tablet and TOD capsul e may al so be denonstrated

by cal cul ati Q@&OE hgam&mw@tﬂ %tla%ﬂ&ﬁ)loﬁhﬁayl HEtHaEd Ofkd deo FI . 1S

cal cul ated as ere z 1s"the length of the dosage
i nterval andSAUE3233d -t RBear& @ﬁ&&FlPH‘@rséF‘E}mléénEéﬁt it F i PresEeRtduri ng

a dosage int elfvahnaws andhgasandigdbetliabeddiboetidati D8 déwexibed ithe
active noi et% g é % (95% Cl 15 1.95-2.63) for the TIR tablet (based on
n=28), and O. Bs ?é 3‘ 0. 59- 0. 78) for the TOD capsule. Salivation (dry
nout h) S&l i vat i onInaanpeasur edpestngttienpaksentt onvent ien Afxrapplesed i n t he

mouth for 3 %r%%%‘éicawb%%% rI%‘EE%n"‘%BﬁtQ%ER Ted) %&%’&fné”o%a‘g ast and

thereafter a er each bl'ood sa e on day~seven n eac reat ment period.
Based on allted&supeinsryeditad ¢ospayndy herngaphsamagentbeakddti ng 12 hours

was cal cul at @@ceEEQbQ@Sélal%aldh‘é%%an %1§heﬁg¥m§l§¥:§ox¥5wl‘{@:§ measured after

treatnent wt TOD capsul.e, (i) nd (ii
pl acebo. The# B@‘éﬁ‘lﬁ%er&%@l [’J‘Pe?e@?é&ei“ﬁ PF&Urlgng cﬂEtE‘gﬂ ’é%eﬁ? Ot'file
Fi gure, 1the saliteabdine ®rswasidanblakrpdiaestrabhtddr casrg:cbdimi,pem mil&hown

for the TOD reas ngi,der abl e I 3 I|vat|on
(i.e. drier %%giﬁf%l s\ﬁg%t %’l%nel%av%%t %4t E’S&FR nggégggw uc}h '35 %hows t he
total salivasubstantieddiyr epnstsatdegram deved| b\ﬁat:henactoxvejrn}om lPr was

al so determ gedethased sOmalik Al Fors sﬁfﬂdi HRt eeQbe expepd@Rced 35
intensity of the ghen(irrenon The results for 2 TIR tablet b.i

TOD capsul e, eblc apakhe ra AFPE Chy OFObhE aBEBFERt a+ré"$)‘?"e‘s‘§htpét?"lﬁe§ar
chart famsmi Ilthlél glureecﬁ t 0142 xhatimer prZQOBOIEeTbathUfeb@ﬁédfcmsm;ﬁa&hl dosage

represent, f rq h%cré‘%gcalqgf A2c %%?‘E. nglgr EP%P‘%] Ey Sﬁwh poder at e,

and severe, respe tIV rom 1 nt en5|ty
for 5 the TI Rtazmrfngred of aabltéteriaeeelteazlallyfmrghéatmanfcphamreﬁtzmge TOD 4

ng capsul e, REARY &:\Mdiﬁe:t&astw@%e%ary 8124608 Wﬁlcﬁsféﬁﬁlﬂaftﬁ%ﬁo
mat ch t he adverse dqy nout h effects thé t ab) . the

resul ts fromPRHRYides &hGBH RIl&IEsaEasHs © }hﬁg%fgggabWt%tS?‘l ttening of
t he contm\traidlmerpﬂak&-ofelldtaad aoimpoand)i etrysalt. ehetedf eatvdd ne plus 5-HV)

Ieadstoas tyi ct f undesi d

Resi dual urine vgjl?)t}r]r'e%dl g%%‘é ﬂd)uala%vollte%%’e: ?g ?‘ﬁ%&gél E%%F%#’éﬁ}f &%f%hﬁtn t he

bl adder i nred al@%tmmllmu@nﬂ}amvemmgeweéi g@fiathe crohivefroialy a

Imet][lodt of ?S%??%d’i&ttﬂ& &fd e@etlr&faﬁfétd rﬂdﬁc%'é'lﬁ' att neageem mmlté]e bl adder .

n fac it offer nmeasur i cacy e.in resi une) as

Wl 150" a5 saf ety i (A Fheth SR Ase EOTTRIBELPDy L E PrEer R

Ef f i cacy2%my dxals dﬂnmmuraadata&m tdre aneaansderdiadl pyeparat pen, umd:h cds tine,

and safety ag, aé]iy r;%éé}? et d42o %'h@% gég{é‘fgflé‘ 37 LEpghdgvel . The
vol une per

mean resi dual Uri'tion was -1 nvasi ve 25
(ul trasoni c) fRaModaor fi rebese TR P@mtﬂﬂpéaﬁ@db Fuéh aaneueerl capsul es

TOD 2 ng, TOR&1ELs, T4, s@ﬁbsﬂ@%ﬁe@} stitRui@sedbhs fhBl1EAESENted in
Tables 1 and el.ow.. TabléJ t he .mean resi.dual vol une per

mcturi t| on, éqfd“ %h’d%s“‘[“}‘r‘@q’rﬂ')?l TR e S50aF 198 une during 12
hours. Ta@ resul tsr&.rprexmnp]e&r}clteq.rd yfderalscoateolhat tdked€® capsul e

dosages ar e bl £AE1% A ddir SOEBRANHRT o Brdch- fo0980eBred th ol 50

that the TOD dose may e i ncrease dar’l e wth
regard to uriiEaTPLs ¥ Hekpvonis a mu1t1 unlt formulation comprising

controlled-release beads. Each bead comprises (i) a core
unit of a water-soluble, water-swellable or water-insoluble
35 inert material (having a size of about 0.05 to 2 about 2
mm) , such as e.g. a sucrose sphere; (ii) a first layer on
the core of a substantially water-insoluble (often
hydrophilic) polymer (this layer may be omitted in the case



29 Jahuary 2003 13 Table 1 Mean Residual Volume per mcturition (m)
Pl aceboTlI RTODTODTODTOD2ng2ng4ng6ng8ngb. i . dEst i mat ed rrezaguzjgaqg,zggg;a 5%
confidencel2 to45 to026 to51 to60 to65 11k
toi nt erval 4679556678B9Est i mat ed- 22-4714di fference vs. | R-44-23 to-13 to-7
toto 1152636 5 Table 2 10 Maxi num Resi dudl Vol unme during 12 hours
Pl aceboTl RTODTODTODTOD2ng2ng4ng6ng8ngb. i . dMedi an )
val ue4672455%8777§1rrﬂ‘r5) 51 % max5- 26710- 0- 1920- 3490- 3600- 3903}%}.? Tfé?ei results

i &Y b Es §OFBad SH65 8515 - BenBhst hEEPR HOXE M) at ter serum

fromthe cli

concentratidiidf) actsecondilaelyer(odl bewadenesplublod-pd)ymet ntinglaes not
lead to a 9550k 9hULEAGLL" dig unlavard 8 dssellectg, prd mld yayyinary
retention, but, |rrp0tgtan Iy,” al'so provi des or*a"Feduce r'y nout’h ef f ect
(unaf f ect ed aotthigss podgwesd 12y egaleiffaritome. fEXRAMPRE QL DEd TGk IREREDIOKE
TRANSDERMAL (AT G RORMI-ATIAN el (@r. 61 Bevbel eashag BALEIies) yiRhe s epar ed
as follows 29 January 2003 14 ~sr.Pm1 (d r~~-in-a heslvP,”, acrd, |t _atel
5 g of tolt&FHiRE e Wikte adivas6rvEglrR11PgL¥reEt hanol and added to 20 g

of Durotak 387-2387 thNattiagealbf5aht arah SofbesiTéd . rdlsade )fortidadivg gel

was coat ed to a backi, ran cot chpak 1012: 3 r. S. A ) by
using a coa%?’r{g %&ﬁ‘&ﬁ@ﬁgf (gg?dlgﬁisﬁlr(agégf”l ﬁgFr&Oﬁ‘%‘? %ggoﬁt%%f‘econt rol
coater). Thelomettdlaegodimer kedss edasomPouidin iFhefdanexmipElevast did ed f or 20
mn. aty RT gn gt.hen for 10 30 mn. at 40C. A polyester release liner (S
2016; Rexam Release) was | am nated onto the dried drug gel. The sheet was

cut into patchesPafdasissiesmadt PALBE dpri Folserdbrk el i Pl dinsuches) .
The concent halligdePfcddriP i Gerrseved int BErPad @ 2,5 ng/cm-. 15

o oy et Bl D B 202 8 Sl O St0 e Begp vere
Chem sche Fdawliderddimenms) aarvdniistéaafindthageht afior athe xtoda tpdnty off
Pol yvi dpgie %4%vee%l%e)r'a%a%%dzog %tuedish patent application
no. 9802864-0, filed on 27 August 1998), the full
disclosure of which is incorporated by reference herein.
Illustrative patch formulations are described in Example 2
below.

20 With the guidance of the disclosure herein, the
skilled person may either adapt controlled release
administration forms, such as tablets, capsules, patches
etc, known in the art, to obtain the objectives of the
present invention, or design modified or new controlled

25 release administration forms.

The invention is illustrated by the following
Examples, without, however, limiting the scope of the
invention in any way. Percentages are by weight, unless
otherwise stated. Reference will be made to the

30 accompnaying drawings, in which:

Figure 1 is a diagram showing the variation of serum
concentration (nmol/L) of (unbound) active moiety with time
(hours) during 24 hours when administering a predetermined
total dosage of tolterodine (4 mg) through (i) an immediate

35 release tablet (2 mg) twice daily as in the prior art, and
(ii) a controlled release capsule (4 mg) once daily in
accordance with the present invention;



20 ethanol were added to the solution of tolterodine base in ethanol.
Finally, 4 g of propylene glycol were added. The drugz2gelanasr¢020€8 onto a
backi ng nmenbrane (Scotchpak 1109; 3M Corp., U S. A ) by using the coating
equi prent above. The wet |ayer thicknessgwas 400 Vim The |am nate was 25
then dried at 40C for 2 hours. An adhesive |ayer consisting of Plastoid
E35H was coated onto a polyester film (S 2016; Rexam Rel ease) and dried at
80C for 10 mn. thu&wozlayeasdmegeamhemaaingrthanvaaiadioﬁhefshbet was cut
i nto patche e B O,p s). The
concentratlghégﬁ taltert %He(ggﬁyg %ﬁﬁ tﬁ@ gﬁ8%£§)288§§n§ A HH§?§ - -m
~ (~~1] t. |aft@ramdmnestwatnona9f @lh a 4rl"9at:@ﬂt§rgdé)flet @Pvér@hlﬁt base

was m xed “hkhegﬂ%e%%?%uﬁub&ﬁkhcear@§ﬁééanEH efe- nggéné 8ndertion,
triethylacetate 35 an dem_ , water was added_to the ghé The, fina

mx was % h Al&ddéd&rdozsagtofotﬁamﬁmeRhmfge BRERORST ABR ERBMES ch@Fabr i k,
Cermany) . Fi@alihy pib@@ps ahdl N NaOH 29 January 2003 -15 were added. The

dru el was coated ont backin rane.( Scot chpak 1109

O S st e & Lo 8chi Prbrenathoas BoohE BRS v hat e u00 gm

The IaninatdndiyuﬂuaijaﬂtLmaceﬁoof2ehpersenﬁﬁdadhesmvethayedeceﬁéegm|ng of

Pl ast oi d E?%ﬁ L ORhR ORlecd Pokuester LLbEvEP 2918 BaxamBeksase) and
or 10 e ter

dried at 80 ayers were therea anlnated
sheet wb c@®f .tml&eafm thraughofdl At coBYenfiPPalse PHaiRBE FﬂtBar ex

pouches) . The 1eeeHaldton (Qﬁ)t@bh@f@ﬂléa ba&ea»se &Egsaabgh@s 9256 0. 5

ng/ cn2. Thraou ut thls ication_an | ] ow, . unl ess
t he cont ext q# d%ﬁﬁ ﬁﬁ¥e,aFﬁ8rabP8 teoﬁbFl geseaﬁdlgg?ng?%hs
such as "CORﬂKiS@EiikﬂﬂidGEmmprlSIng", wi |l be understood to inply the
inclusion of a stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of integers or steps.
29 JanubPy 2003 - 16 CLAIMS 1. Use of tolterodine or a tolterodine-related
conpound, or a pharmaceutically accepxadpbheEsadlt thereof, for the
manuf acture of a therapeutic formulation for treating 5 unstable or
overactive urinary bladder, which fornulation provides controlled rel ease
of tolterodiBRETEROBENE| QRALt @R (WPSELE ANRt IF &8BPBTIND, or salt thereof, such
that a substantially constant serum|evel of the active noi ety or noieties
IS main in for | eas hour.s. 2, The us ordin claim1i,
mhereingﬁhe ?ﬁ??ﬁ%%ﬁP Qﬁ(ﬁéi?eF8FﬁﬁFaFFoﬁaBF ﬁgtﬁgﬁegnmpluctuatlon
itﬂdex gf tsaizdosewraddr%/ﬁif ltl(éfdt a@ubugemcn;ycagsmbegbfﬁeaahahgl Igloﬂot glrrgher
an abou [ uat i i neqd_as T X -
Cni n) / AUCT/ A%kt & &‘Ogéﬁg 3 a0 tﬁ&hafg STHERE ARNe Rf”umms 2
concentratidMsltemmﬁmmﬂlﬂﬂxq/laybracande(mnuéty Gmsnauaede$e1ABSﬁ is the
area under tde, )?Péé&%&%%&/wﬁ hg Br%g' Prefiited 3@ B¢ 1bGagth of the

dosage interval e use ac l'ai m wherein sai d _nean
fl uct uaBPon i ndex*3%0 ok Qﬁggrch-contalnlng) sugar spheres, 20-25

mesh, were charged into a Wurster fluid bed and

sequentially coated with the following three coating
solutions:
- (1) a Surelease® sealcoating solution prepared by mixing

30 788 g of Surelease® with 563 g of purified water
(Surelease® is an aqueous filmcoating dispersion, about
25% solids, consisting primarily of ethylcellulose
plasticized with fractionated coconut oil; manufactured by
Colorcon, Inc., West Point, PA, U.S.A.);

35 - (2) a suspension prepared by first dissolving 35.0 g of
tolterodine L-tartrate in 2190 g of purified water, and
then mixing the solution with 6.6 g of Hypromellose, 5cP
(hydroxypropylmethyl cellulose (HPMC)); and



than about 1.0. 4. The use according to any one of clainms 1 to 3, wherein
treatnent involves 20 adm nistration of tolterodine, izbSJgnGKQSEOEEUBt hyl

net abolite or the racemate corresponding to tolterodi e an € -hour
serum profile, expressed as the AUC of unbound tolterodi ne and

5- hydr oxynmet hyl nmetabolite, is from about” S to about 150 nMh. 5. The use
according to claim4 wherein said 24-hour serumprofile is fromabout 10 25

nMh to about g0 apwgtaﬁl-neﬁﬁe:éﬁ%s%cwaﬂmg Q1AW S prdfpaled By 1 tO S,
wherein treatnent 1 nvol ves adm nistration of tolt Sr odi ne,

Its e
5- hydr oxymet P inkiZehd idfe HyPprame lassmate Cor mil h@ F POrE€isdi ne,
and the seruwm@tevelard dHBOWIkire Warddiess and 5 [Wrdhakm@ et hyl

netabolite is in the r e of out. 0.2 fo _about 6.3 nM. .Janu 2003

-17 7. The use a@t%redﬁ 8% g?lr% (ncc\ﬁ‘f?rdteisr?%ggie& s""é’}ruem'\ﬂlel\/leel%gép%ﬁnﬁé%%d

t ol t er odbne gelhGirhycmsuireetdhdl et @iddd t3e iwhiite Avlel reinde abtaliou? 834 to

about 5.0 n . r di : n f i 1 - wherein the
Mnd 4£§g§%ﬁ§n§§%9‘¥%§k§éﬁ%w 3& %fﬁ;ﬂgfﬂéﬁbégléld%

formulation 1s a or ta al_adm nistration once daily. 9.
The use accoffihing rass dire & T fansule.o 169 At a1 FaRBUWISYiul ation' is a
transdermal preparation. 10 10. The use according to claim9 wherein the
formulation is @ transdermal patch. 11. The use according to an ne of
claims 1 to 10, vvhereintheforwlatm&tolterogr%—ca%s@f' . = The
use accandi nfoltersdimne.-fardmtes 1 to 12.6omgtreating uri na¥y0 mg

i nconti nence ; h t or mul agi cont ai ning tol jne or a
tol t er odi ne-?lé%%f eé?\cpkge%%ﬁﬁ‘g%"josfqéae%mar magéuggcal | y accept ablféseégr&l[

t hereof , whi 8arébgasgdti on when adm ni st ekédm8@o a patient prddd dss

control I ed rgl{gasfePiod] tedodi ne or saidat gl fgrodi ne 2o rel a ed regonmpound,
or salt thereof, such that a substantially constant serum | evel of the

active noiety or noieties is maintained for at |east 24 hours. 14. The
f or mul aliSon Fetbvervdine cLctamtraty: Ihitablats/i2damg a nean fluctuation index

of said seruml ey, ct4 | &t i.efies i  gher than
about 2.0, said Zg?rﬁ%ﬁ%éa{l:ﬁg n@n@e%(%l%%l%&btgeﬁlﬁgﬁdg]%edﬁ%% ty: Cmax -

Qi n) / AUCT/ Ttahhet®i fornimmedica i rekaase hElRinxiDafresttod R nblkgrmacia
concentrati OgsypfSRRELE| VElddedf Wotd USad®i efne WabDéesd i1gsq MLCT is the
area under tge ier um concentration profile, and T is the length of the
dosage i nt er $QL10%HNI 5COMPRS IR ati on according to claim 14, wherein said
mean fl @ uation index is not higher than about 1.0.

Core
Tolterodine Lstartrate . 2.0 mg
cellulose, microcrystalline $3.4 mg

calcium hydrogen phosphate dihydrate 18.0 mg

25 sodium starch glycollate 6.0 mg
magnesium stearate 0.4 mg
colloidal anhydrous silica 0.2 mg
Coating

30 Methylhydroxypropyl cellulose 1.5 mg
cellulose, microcrystalline 0.3 mg
stearic acid 0.6 mg
titanum dioxide E 171 0.6 mg

35



29 January 2003 -18 16. The fornul ation according to any one of clains 13 '

to 15, wherein tolterodine, its 5 hydroxymethyl metabgbi hgngg,__.ighgobgcemate
corresponding to tolterodine is adm nistered, and the

l e, expressed as the AUC of unbound,ol terodine and 5 5 hydr oxynet hyl

pr of i

net abolite,

is fromabout 5 to about 150 nIVFh 17. The fornmul ati on

according to claim 16, wherein said 24-hour serumprofile is fromabout 10
nNMh to aboWHARESCOMNAMITOANS. PHARMACOKINEDIG GTUATESr di ng t o any one of
claims 13 to 15, wherein tolterodine, its 5 hydroxynethyl nmetabolite or the

racemate corres n e ser um | evel
of unbound tol tg(r%‘o$1%gu§ndl g!)%]ea(dlo né%%yfo%{aabiﬂ %‘gueﬁ@g F"'tfgﬁe range of
about 0.2 t ®weEragtise hiddder 1t90 demtee#r@rnmlﬁta mhaer@@@pdwgmag andi m 18,
wher ei n ai Cbl%z‘rﬁ%dl&‘f?étﬁ dphound 4ol ef qdidig %ﬁcil@ %@@@xwewy'the

metabolite i's
for mul at i on 3RVG deafFriPeth yt%Hée’EfP e srnteplls 197e1\$\°ﬁls@h clagsﬁlﬁapsul e or

tabl et for oftdlcidleirad i 0 @@cpoml)a) Iobmp'a}e?& witihe (fianmghat abaveaccor di ng

to an
prefe

of cl
. AFR.

Ay

In

t he range of about 0.4 to abqut 5.

clai,ns, 13 to

t
Yably DasAR ht et ne tmmedihe AR Ca IR o o 20,
which is a treaﬁmdmfdmlormsCHR)ZB @31 Thiel f & mileateibon capesorléi ng t o any one

ai {1
AnY Ah
Aly. Ay{F .IQMY

%fazlfr} %%‘ﬁé pvigher SonAR)) AN Vol Pekebibacas

by (W 3&0%}& ARG grosssEyer trial in 60

~ytoje [V]c &@ﬂ&ﬁ@ad&a]@@}@@] 613¢ Cad &R | vt i areR]sia ¢edthealsalzp] caljc

a] ca]

]/\

cal ca] c
: zupkf a\

el e 108 BlSEE Dy, 2 ma TR e Fadivay #8fca) ca) cal

cal Ca] ca] calpkg cstheia] lel:aﬂmtalents were randomised to three out of six

U c"a] cRaU] cepea s ed LY LY ody a3 9t Idea] GRlRAlscd)seleal eal galgal cal

cal ca

of the treatments. Pharmacodynamic and pharmacokinetic

measurements were performed on day seven in each treatment

period. The determinations included measurements of (i)

serum concentrations of tolterodine and its main 5-
20 hydroxymethyl metabolite (below called 5-HM) over time,
(ii) salivation (dry mouth), and (iii) residual urine

volumes.

Serum concentrations of tolterodine and main metabolite

25

Blood samples were drawn immediately before dosing and

after 0.5, 1, 2, 3, 6, 9, 12, 24 and 25 hours, and the free
(unbound) serum concentrations of tolterodine and its 5-HM

metabolite were measured by gas chromatography/mass
spectrometry. The unbound concentrations were calculated

30 assuming a fraction unbound of-3.7% for tolterodine and of
36% for 5-HM as obtained from protein binding studies on
human serum (Nilvebrant, L., et al., Life Sciences, Vol.
60, Nos. 13/14 (1997) 1129-1136). Figure 1 shows the
obtained variation with time of the sum of the unbound

35 concentrations of tolterodine and 5-HM (which sum is

referred to as "active moiety") for, on the one hand, the

administration of a 4 mg TOD capsule once daily, and, on
the other hand, the administration of a 2 mg TIR tablet



Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! STHIef xy'
(Zj | <#L#N#n$S$* } xsl gb] XI gb] X] ] ] ca] ca] ca] ca U] c”a]cal cazag9 Januarv 2003
U]l c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] catTtaTta¥faTCH]ca]ca]

cal ca

**%2335d: t: v: ==#=/ =?=M=P===A- A/ ABBBBI CLGsIC+DEE| upkf " [ VPI ] c*a] ca] cal] ca] ca] c
aljca U cnha]cha]ca]lca U cra]ca]calU calca UV cal ca UWV]calUca]ca]ca]ca

Ul c”*a] ca] cakwace] gaaheal ((ia. dJ pEkEEERiF3L NMNMM&EEEEPHTcWMé [aHd

\-1/17]b] zt g.e ZU] cA .

U crb] al] cSPRAFEN AR STV AT ELCRAF £u DUFCRF Bk obceshd WRlrl o2
U]cAa]ca]cabpe]TﬁRrt@blet ard ailliminpggdhiwith the TOD capsule, the

kKk QkXkkk Yl | I

0] c el ca] c~AFCHTERATLa) Exfeat g caporaranysattyy SERPLER R o caj ca
mhmmnFéVoo Feps§a§raviory cgsfsgqttlma/woxp%mzlwngqpée[ %] b@l]lé%l] ca

U] c*a] ca] calqaleelaeler] cal cal ca] ca] ca] ca] ca] ca

el cal ol cel ksl calonlonoal alsaloghoggl UL M) -l rroses
ﬂc’\a} ca} cah@@h@mk&@]td@]m]ﬁeaﬂmajma};ab}lea} aadB'ron /capsule n(l)a/y also 0%
cMa] cal calca al.ca ca a a 9 9 W) -S109
e S et R  SBhehaahen] el eaRErIoERuLYs GROMELL.
10%mm&’' X9 -&mhpomc(tpqmmmxd(eyc.f [FEQUsr&' (’:)alS(llGVﬁ& &5- BL 18%@&ng -
Cmin) /AUCt/t, where t is the length of the dosage interval

and AUCt is the area under the serum concentration profile
during a dosage interval. Thus, the mean calculated
fluctuation index for the active moiety was 2.40 (95% C:I

15 1.95-2.63) for the TIR tablet (based on n=28), and 0.68
(95% CI 0.59-0.78) for the TOD capsule.

Salivation (dry mouth)

Salivation was measured using dental cotton rolls

20 applied in the mouth for 3 x 2 minutes. Measurements were
performed before breakfast and thereafter after each blood
sample on day‘seven in each treatment period. Based on all
measurements after dosing, the mean salivation during 12
hours was calculated. The basal salivation at steady state

25 was measured after treatment with (i) 4 mg TOD capsule,
(ii) 2 mg TIR tablet, and (iii) placebo. The results are
presented in Figure 2. As can be seen in the Figure, the
salivation is substantially constant during the period
shown for the TOD capsule, whereas a considerable reduction

30 in salivation (i.e. drier mouth) is obtained with the TIR
tablet.

While Fig. 2 shows the total salivation as measured,
the degree of salivation, or dry mouth, was also
determined, based on the patient's estimate of experienced

35 intensity of the phenomenon. The results for 2 mg TIR
tablet b.i.d., 4 mg TOD capsule, 6 mg TOD capsule and 8 mg
TOD capsule, are presented in bar chart form in Figure 3.
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10 show that flattening of the concentration peaks of the
*active moiety" (i.e. tolterodine plus S5-HM) leads to a
substantial reduction of the undesired dry mouth effect.

Residual urine volume

i5 Residual volume is the volume of urine left in the
bladder immediately after voiding. Measuring residual
volume offers a method of assessing the effect of
antimuscarinic treatment on the bladder. In fact, it offers
a measure of efficacy (change in residual volume) as well
20 as safety (urinary retention, i.e. inability to pass
urine). Efficacy may thus be measured as the mean residual
volume per unit of time, and safety as any case where the
residual urine exceeds a fixed level. The mean residual
volume per micturition was measured by a non-invasive
25 (ultrasonic) method for placebo, TIR tablet 2 mg b.i.d.,
and for capsules TOD 2 mg, TOD 4 mg, TOD 6 mg, and TOD 8
mg.
The results are presented in Tables 1 and 2 below.
Table 1 shows the mean residual volume per micturition, and
30 Table 2 shows the maximum residual volume during 12 hours.
The results presented clearly demonstrate that the TOD
capsule dosages are as efficacious as the corresponding TIR
b.i.d dosages, and also that the TOD dose may be increased

up to 8 mg daily and still be safe with regard to urinary
35 retention.
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The results from the clinical trial described above
demonstrate that a flatter serum concentration of active

moiety (tolterodine plus 5-HM) not only does not lead to a

loss of efficacy or to untoward side-effects, primarily

urinary retention, but, importantly, also provides for a

reduced dry mouth effect (unaffected or leas reduced

salivation).

EXAMP

LE 2

TOLTERODINE TRANSDERMAL PATCH FORMULATION

Tolterodine-releasing patches were prepared as

follows:
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5 g of tolterodine base were dissolved in 11 g of
ethanol and added to 20 g of Durotak 387-2287 (National
5 Starch & Chemical, U.S.A.). The drug gel was coated onto a
backing membrane (Scotchpak 1012; 3M Corp., U.S.A.) by
using a coating equipment (RK Print Coat Instr. Ltd, Type
KCC 202 control coater). The wet layer thickness was 400

pm. The laminate was dried for 20 min. at RT and then for
10 30 min. at 40°C. A polyester release liner (S 2016; Rexam
Release) was laminated onto the dried drug gel. The sheet
was cut into patches and stored at 2-8°C until use (packed
in Barex pouches). The concentration of tolterodine base in
the patches was 2,5 mg/cmz.
15 System 2 (multi-laminate, acrylate)

S g of tolterodine base were dissolved in 10 ml of
ethanol. A mix of 6,4 g of Eudragit RL 100 (R3hm GmbH
Chemische Fabrik, Germany) and 6,4 of ethanol and a mix of
2,6 g of Polyvidone 90 (BASF, Germany) and 10,2 g of

20 ethanol were added to the solution of tolterodine base in
ethanol. Finally, 4 g of propylene glycol were added. The
drug gel was coated onto a backing membrane (Scotchpak
1109; 3M Corp., U.S.A.) by using the coating equipment

above. The wet layer thickness was 400 pum. The laminate was
25 then dried at 40°C for 2 hours. An adhesive layer
consisting of Plastoid E35H was coated onto a polyester
film (S 2016; Rexam Release) and dried at 80°C for 10 min.
The two layers were thereafter laminated. The sheet was cut
into patches and stored at 2-8°C until use (packed in Barex
30 pouches) . The concentration of tolterodine base in the
patches was 2,0 mg/cm?,
1 g of tolterodine base was mixed with Tween 80
(Merck) by heating to 60 - 70°C. 1,8 g of triethylacetate
35 and 1,3 g of dem. water was added to the mix. The final mix
was then added to 25 g of Eudragit RL 30 D (RAhm GmbH
Chemische Fabrik, Germany). Finally, 180 mg of 1 N NaCH
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were added. The drug gel was coated onto a backing membrane (Scotchpak 1109; 3M
Corp., U.S.A.) by using the coating equipment. The wet layer thickness was 400 ym. The
laminate was dried at 40°C for 2 hours. An adhesive layer consisting of Plastoid E35H
was coated onto a polyester film (S 2016; Rexam Release) and dried at 80°C for 10 min.

5 The two layers were thereafter laminated. The sheet was cut into patches and stored at 2-
g8°C u;ltil use (packed in Barex pouches). The concentration of tolterodine base in the

patches was 0.5 mg/cm’.

Throughout this specification and the claims which follow, unless the context
10 requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or

steps.
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CLAIMS

1. Use of tolterodine or a tolterodine-related compound, or a pharmaceutically
acceptable salt thereof, for the manufacture of a therapeutic formulation for treating
unstable or overactive urinary bladder, which formulation provides controlled release of
tolterodine or said tolterodine-related compound, or salt thereof, such that a substantially

constant serum level of the active moiety or moieties is maintained for at least 24 hours.

2. The use according to claim 1, wherein the controlled release formulation provides a
mean fluctuation index of said serum level of active moiety or moieties that is not higher
than about 2.0, said fluctuation index, FI, being defined as FI = (Cmax - Cmin)/AUC7/7,
wherein Cmax and Cmin are the maximum and minimum concentrations, respectively, of
active moiety or moieties, AUCT is the area under the serum concentration profile, and 71s
the length of the dosage interval.

3. The use according to claim 2, wherein said mean fluctuation index is not higher
than about 1.0.

4, The use according to any one of claims 1 to 3, wherein treatment involves
administration of tolterodine, its 5-hydroxymethyl metabolite or the racemate
corresponding to tolterodine and the 24-hour serum profile, expressed as the AUC of
unbound tolterodine and 5-hydroxymethyl metabolite, is from about 5 to about 150 nM*h.
5. The use according to claim 4 wherein said 24-hour serum profile is }rom about 10
nM*h to about 120 nM*h.

6. The use according to any one of claims 1 to 5, wherein treatment involves
administration of tolterodine, its 5-hydroxymethyl metabolite or the racemate
corresponding to tolterodine, and the serum level of unbound tolterodine and 5-

hydroxymethyl metabolite is in the range of about 0.2 to about 6.3 nM.
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& #10% &'16) -10/S! The use according to claim 9 wherein the formulation is a transdermal patch.

11.  The use according to any one of claims 1 to 10, wherein the formulation provides

tolterodine.
15 12.  The use according to any one of claims 1 to 11 for treating urinary incontinence.

13. A pharmaceutical formulation containing tolterodine or a tolterodine-related

compound, or a pharmaceutically acceptable salt thereof, which formulation when

administered to a patient provides controlled release of tolterodine or said tolterodine-
20 related compound, or salt thereof, such that a substantially constant serum level of the

active moiety or moieties is maintained for at least 24 hours.

14, The formulation according to claim 13, which provides a mean fluctuation index of
said serum icvel of active moiety or moieties that is not higher than about 2.0, said

25 fluctuation index, FI, being defined as FI = (Cmax - Cmin)/AUC17/7, wherein Cmax and
Cmin are the maximum and minimum concentrations, respectively, of active moiety or
moieties, AUCT is the area under the serum concentration profile, and 7 is the length of the

dosage interval.

30 15.  The formulation according to claim 14, wherein said mean fluctuation index is not
higher than about 1.0.



- 10%"' & ()- y 310%' & ()-9k:k; kKkQkXkkkbA410'y yS 10% & () -

yf10%m & ()- yf 10% & ()- y9l 10%m & () - 29 January 2003

yl £ 10% & ()-10' 10" kYl | mhrmm| [: A410'y yS! 10% & ()- yY IO & () -

yf110% & ()- yS 10%d & ()- ySI10% & ()- y@™ 10% & () - nnFoVooHpp| [: A410'y
yy, 1 10%M & ()- yy +10% & ()- y' @10% & ()- yf$10%i & ()- yy#g 10% & () -
y! 10%n' & () - ppqqqCr Dr Er Fr | [ NA41010n 10nf 10m' y9Z10%nr' & () - y810% & () -

y4  10% & ()- y110%d & ()- yOf/:110% & ()8 FrVr[rrCsss|[: NA41010

yS@oow" & ()- yylowz'& ()- yS!10%"& ()- y@ " '10%"& ()- y9310%" &' () -
yYfz10%Z" & ()-s;ttttuv|[: NAA1010 b s$!109Z"& ()-Y Ys$! 10B & ()-Y

yol m' 109Z" & ()- yf3109%&"& ()- yyY!'109%Z"& ()- vy

"1109Z" & () - v8ww?xPxxxxx| [ NA41010Z" 10Z" 10Z" | s9z#10%&Z" & ()- y9610%" & () -
y3110% & ( % ;1 6y . #Mf&h‘nﬁl}latﬁﬂacﬁdé?ﬁﬁ"t&'a@ ;)@(WWZIBEK)) mll\aélﬁhg?ny@dr?xgi%, &{s ?) -9
y 4" 10%J& -m 4"10% & -my@10% & -y 10% & - FS10%"a&' ()-zz
EINNRE NA41dwér%3%eﬁw%n&$a%ayhtew@helreomgq sarfespanding Woplierpgine is@dministered) - v,

"10901 & () - MO Rl Lk it indBpE ()-9
yavi100 & (RSt potle bl e wHG SR bd itena AL 50
13] ¢" " HemdihydroXyinethyl hietatholig, i3Jtom abddebidb slpud BjChM*headi ng 53] c" " Headi ng
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
FontY; '/c7>BeJQX\ d: hEou#{ :*Eb] me#~RSTUVWKYZ E@N L#% . 259;

=ABO0 DnDDDE7 g 4EEEI s\ \ \{k\ 947, {1 A rsv
xz| #~[\] A Egédeflfg i nﬁ%“q%%%@%‘%}arﬁéﬁv}%ﬁ“ N%@j%%dﬁg%ﬁuaﬁf %?E?*’?E?%Wh
Root Ent r y Wabd@moldmM b ¥0/dbout 1200A8™h.) * +, - . / 0123456789 ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

10 18.  The formulation according to any one of claims 13 to 15, wherein tolterodine, its 5-
hydroxymethyl metabolite or the racemate corresponding to tolterodine is administered,
and the serum level of unbound tolterodine and 5-hydroxymethyl metabolite is in the range
of about 0.2 to about 6.3 nM.

15 19.  The formulation according to claim 18, wherein said serum level of unbound

tolterodine and 5-hydroxymethyl metabolite is in the range of about 0.4 to about 5.0 nM.

20.  The formulation according to any one of claims 13 to 19, which is a capsule or

tablet for oral administration once daily.

20
21.  The formulation according to any one of claims 13 to 19, which is a transdermal
preparation, preferably a transdermal patch.
22.  The formulation according to claim 21, which is a transdermal patch.

25

23.  The formulation according to any one of claims 13 to 22, which provides controlled

release of tolterodine.



