1 Stabilized pharmaceutical conpositions conprising fesoterodi ne Field of
the Invention The present invention generally relates to a pharnaceuti cal
conposition conprising fesoterodine or a pharnaceutically acceptable salt
or solvate thereof and to a nethod for its preparation. BaSad Fesoterodi ne
is the International Non-proprietary Nanme (INN) of a conmpound of formula
(1) which can be chemcally described as,
2-[ (1R)-3-(dii sopropyl am no) - 1- phenyl propyl1-4- (hydroxynet hyl) phenyl
i sobutyrate. Fesoterodine is an innovative drug for the treatnent of
overactive bladder, urinary incontinence and ot her dysfunctions of the
urinary tract. It is disclosed, inter alia, in EP 1077912 Bl, pertaining to
novel derivatives of 3, 3-diphenyl propyl am nes. EP 1230209 Bl di scl oses
stable salts of said novel derivatives of 3, 3-diohenyl propyl an nes,
| ncl udi ng gl 630LGL g%ﬂﬁgaw& 988 LML Eme SofdiAledtl | dobbaddel (DAB) I an
extrenely ‘common di'sor ecting 1/% of the adult population in major
Eur opean countries. DAB can occur at any age and in either gender, although
its prevalence is higher in geriatric and femal e populations. CAB is a
bl adder f d en_theandescicesul ting in synptonms of urgency, with or w thout
urge incontinence, and usually includes increased urinary frequency and
nocturia. The disorder is due to spastic contractjons of the detrusor
muscl e of TERSBPEYdEr VPR PFRT T ysﬁ‘s]ta&leﬁeﬁo i § a%P&&Hé?c%r essure and the
ur gent needmrasigidmatcarriping daprirrodins ey byPwavaraiticadsons, such as
traumati Ca@éeﬂt@,}éﬂ§ d¥arVer daregee (Riefeof ahdond nalmethadifer p&d vi c trauma or
surgery, Qﬁﬂ% ﬁﬁones, adverse effects of drugs , neurol ogical diseases
(e.g., sprnal cord lesions, multiple sclerosis, Parkinson's disease,
excessive neurotransmtter release in the bladder) or nyogenic instability
(e.g., bladder hypertrophy caused by outlet obstruction or urinary tract
i nfecti onkacitcR-cgnfe cases, DAB can be nanaged w t hout phar nacot herapy,
using exercise, pessaries, inplants, biofeedback or behavioral therapy. But
in nost cases, phalLmacotherapy is-the hetter qptlon nt| arinic agents
have beenF‘F%‘iﬁ?ﬁoflbﬂ%é‘spé}P?ll@ﬁFﬁ?T °Bft ST VE T PF ARG Duri ng
nor mal ni of & iccmpPund o6t Podki hE) il dasEd PPd?ﬁeﬁ‘é%b]afnéPF%‘?ﬂb@d
par asyrrpatabe,h[qmewqm&.a@ﬁfopgma:hh@ AUSERInvlbeogyagept ors of the detrusor
smoot h musgl, c&gm@gﬁﬂgkggggy1ggb§gﬁgygate contractions. Antinuscarinic

agent s |nter eré wth this action, thus reducing detrusor contractions.

However, despite the availabiljty of different antinmuscarinic drugs,
phyS|C|ans and patients rerfadn di

i Ci ient: Dh. sfi@d with current treatments due to
i nproved safety and efficacy are negd

adverse events and/or insufficie ica Therefore, new agents with

'S or~a nore effective treatment of
DAB. 3 Fesoterodine is known i nHbE art for its potgncy in treating
urinary incontinence. However; Fhestie od| e may exhi bi't substanti al
degradati on under stress conns . in a humd environnent and at

i ncreased tenperature. It is hel eved ydrol yzation and oxi dation are
anong the maj or nechanisns resulting in degradatlon Therefore, it would be
desirabl e to devel op new pharmaceuti cal-~gonmposi ti ons conpri sing
fesoterodi ne that are nore stabl e agai nst degradati on over an extended

period of time even under stress conditions. To that end, it has now been
found, surpsdsdragliye itshah sorEaphes raCEULdC ahe exciapinent $fare able to

si gni fi Ca'at,!eyacsc' oW Ql%\aaekh%ﬂ%g@dﬁ{eog&ﬁmfeem i@dine under stress

condi ti ons. g gres%&t %nventlon g&gg i 3 pharmaceutical conposition

conpri si n§¥F eGP b F 9 pRAY ndcSut | ﬁ1y accep?able Salt or solvate

t her eof , ahtla PhBP MEIEAL? Bl /| perexieprable rovabidar2&rtivasi phbl e stabilizers

can be SeBeEt@CﬂmEhjbmrtd@Ql@hmﬂa; censizzbog mf dxydidsek, stsonbi talts _

pol ydextr g saJQSQH@J.;wt ,deqmél%g @E‘ds %omm{wg%‘? JikgERaf, Mst preferred is
to

xylitol no preferred. stabilizer .is s Anot her preferred
stablllzeﬁﬁF‘M%EPy 558 ”“%W@dﬁﬁg?hﬁu%“ q%€al conposition of the present
invention is preferably suitable for oral adm nistration. Suitable and
preferred oral dosage forns of the pharmaceutical conpositions according to
the present invention are tablets, granul ates and coated tabl ets. Capsul es,
| ozenges and other solid oral administration forns are |ikew se included in
t he scope of the present invention. Al so disclosed is a pharnmaceuti cal
conposition as defined above conprising fesoterodine or a pharmaceutically
acceptable salt or solvate thereof, a pharnmaceutically acceptable 4
stabilizer as defined above, and at | east one further excipient, preferably
at | east one type of hydroxypropyl nethylcellul ose.



I n yet another aspect the invention relates to a pharmaceutical conposition
for the oral admnistration of fesoterodine or a phaLnmaceutically
acceptabl e salt or solvate thereof that nmay be obtained by granul ating
feseterodine with a suitable excipient, preferably a pharmaceutically
acceptabl e stabilizer as chosen fromanong xylitol, sorbitol, polydextrose,
isomalt, and dextrose, and nost preferably xylitol. The granul ate then may
be m xed with at |east one further excipient, preferably at | east one type
of hydroxypropyl methylcellulose, apd optionally other excipients. In

anot her aspect, disclosed is a pharﬁaceutlcal conposition conprising
fesoterodine or a pharmaceutically acceptable salt or sol vate thereof,
wherei n the pharmaceutical conposition can be solid, and nay be sui tabl e
for oral RdehsiSireid@r: F@SOt es0sh ret r@mﬂa-sahmxthewamkr can be enbedded

inagel matrl i‘nf‘i’?]ﬁ%% Qxea:{adl%aﬁépﬁ%l&yp% ﬁté;& \ﬁ@t@ﬁeaawel | abl e sust ai ned
rel ease a ent such as a ce | ose ester_or . Qnd% eferably fornmed by

at | east C‘(S’Hétf%ﬁﬁ'e B8Y° e 8XyHT BhyT ™ néthy? cellflu lm‘e:;é ofrel | ose) and,
opt i onal lajtbbugit Her EEURpRert s-8 %’bﬁ TR IETABFYC o’%%i‘adal ne and a

st abi | i zeJopycmsenbedded in a gel matrix formed by at | east one type of
hydr oxyoropyl methyl cel lul ose (hypronellose) and, optionally, further
excipients. In certain enbod|ne o] n be a salt of
a Pol ybast*® &t PLratersBry it %ﬁ %%éeé‘u ogﬁl%tt'%é drl%?fméfépr&st %g range of about
3-5 (neaswueedcy n wibk egr aft~t12<5‘6‘0 uaﬂea*%ﬁéértﬁqcﬁt i BFF $FUA W 99 . Exanpl es may
be chosenidcmaaes fletcgéﬁem of-ipahy Basrenoy nerahoatidds,. Bweh as e.g. sulfuric

acid and cﬂ@%}g J1sCalicd segsafc E%Mh@n@rﬁaﬂh@: @tikdser Ruedwr red exanpl es
are salt ‘or tricar li.c aci Sp1andeSpi&lpdine nal eate,

s
f esot er odi’né SX%]taéa?gr Z55) Et |1r1?e51‘(1:5|"ta'”1 g esot er Ogl ne pht hal at e,
f esot er odinte chammoane ndeds 50 cpidRsie - SHaéi ﬁ%ﬁ é"“‘* e P3diTE tartrat e,

f esot er odideonBl| (Htta:heas fresohet 0diometarlcateret damdge garti cul ar enbodi ment s,
t he fesotggég)qlllggl ﬁ{fa)be@@lé Rakhh ald yuhysrooenaiers Sioneer tricarboxylic

acid salt part|c salt wth _an a arly between
3 and 4, %“’reésﬁr%‘ffé’flaﬁl‘ifagétl%enn? E%Loggggg &}Eeggeﬁ (%agsphygliug%en f umar at e
or hydr ogesrdrakesrs. MPdplEcE Oy it FRERFRRPIS 8l £19%85Fesot er odi ne hydr ogen
fumar at e. e:l:dlas)ée{re arokbefaraspecsds milssdodedtis va apfer mat eGoeai< conposi ti on
as descri Pr?& ROVE 38”&;’“ %19@@1&@3%&:&%;;@@ EslREabe e lar phar maceutical |y
accept abl e sal refer abgd J €sete gg5 ne hydrogen fumarate. |In another
aspect, d‘i’%%ﬁrblé’eﬂovi 8§ u"p’ﬂ"arrﬁaceu i ¢al_ conposition as described above
conprising fesoterodi ne hydrogen fumarate as a pharnaceutically acceptable
salt in am admentaek, abRitcad. be 2&mewed. B-L20uphapmef Eb@lREY about 1- 16 ny,
nore pref g%ﬁ@ }éx@p@llég Jpés?saqgegve_&pm@s Pheb s athyk aovehdri®ray, and

particul ar referably about QSAQE iRty (based on the
content of® e%/‘i—fisgjé’t‘e%‘t)tdll“ﬁe OB_‘ Ee%alpth%&na(:dme otiero ne hydrogen funarate).
Al'so di schoisienh.i AnETHEEHTM IS APPRER PAYS 3&1%%?@%6% 5¥ing from overactive

bl adder apgh-hiawl BgLis pipeonsres fich @SagirnIhE- | PRIGAT eSS, specifically
urinary U{ng&dﬂ%%&ﬁ' %%Q%cﬂoﬁiﬁﬁé atd1v@sed | fahYped@engRidieor increased

urinary frequenc adm nisterir r I tdve anmount of
any of thBa’cﬁ?ﬁ@éFlt%/éﬁsn%%m&esg?l%e% E%%ﬁ%@&%%&%arﬂ?e?&{ogg s di sclosed is a

net hod of the edgtirngeparPert IWsGie etd ﬁ&ef]?md%e?cacgﬁ:llt‘)‘é Yiadder t hat may have
synpt ons guetrasitid Nanyimcenthie reentsrintgr jexs géth iddAt i nence, urinary
]thr gency 39949&1 utipar¥ahé %!%@&‘%c_l%/r QAR AU B8RS NQoRetdt t dd?s:a:gae form of the
esot er odi ne con 0s).t.i ons_descr i 1 i S rJRsmay contain
bet ween abBGt® 5238 65¢ fé”%%erel%t eaggt]g]% odi ne Pé‘cfruQQ 98 gléﬂgbout 1- 16
ngy, nore pnéf@rtapn\ys asaatn 1dlffaﬁbs’-té?\?eﬂ %Fér’p‘?%tf é_ftl B‘Ptﬁnéﬁo‘{ 1-8 ny, and
parti cul arbyapreieraky s abroinor? induitric8emy sfércalosage unit (based on the
content of fesoterodine or its salt, e.g., fesoterodine hydrogen fumarate).
The unit dosa form can_be admi ms ey d ent or in sone
cases, m?@etﬁg Sonde A4FTY° t'o A ﬁ%%% %[s)f%na g’%e%%%ﬁ%ﬁf?g%e Mor eover ,
this appI neadedrfodi & cl058es %tfﬁoaferaawetw pP%]auctl on of a phalluaceutical
conposition as described above conprising producing a m xture of
fesoterodine or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable stabilizer as defined above. These conponents
can then be mxed with at | east one type of hydroxypropyl nethvlcellul ose,
and optionally other excipients. Optionally, the resultant conposition may
be pressed into tablets and coated. One preferred nethod for the production
of a pharmaceutical conposition containing fesoterodine conprises

granul ating a conposition containing fesoterodine or a phaLnmaceutically
accept abI e sal t ther eof and a phat oaceut| cal | y accept abI e st abi | | zer as.

o, " o, g, o



determning the content of the active netabolite of fornula (11) via HPLC
by the area-% nethod HO 8 selecting a stabilizer fromthose which |imt
the formation of active netabolite of fornula (11) during storage under at
| east two of the above conditions as follows: i) about 1 wt% or |ess under
storage condition a) ii) about 2 wt%or |ess under storage condition b)
iii) about 2 wt% or |ess under storage condition c) Preferably, such
stabilizer is selected frompolyols, sugars or sugar alcohols. Mst
preferably this stabilizer is xylital, sorbitol, polydextrose, isonalt,
dextrose or conbi nations thereof, arid even nore preferably xylitol,

sorbitol or polydextrose. The conposition containing the stablllzer
preferably conprises a salt of fesoterodine which has an auto pH in water
of 3-5. AQrpkbdisiet he pbwdal e nshieh fean die preasyr ed afdagingi ssol ving 1

we - % f esof er%%”%g%ﬁé n@evva‘ltl&n;ev@% %Qot@fdﬁkg%réyaibpn sf_t.he-acair-e-a

Figure 1 SHows A Vit I ssol ution es_of fesoterodlne cont ai nin
phaLnaceu%likl?aF‘n‘bt?&pB%qlﬁd&némPJdg@ﬁ o?'ltrgsﬁn‘bo d&BF%IE‘S’Fl gtie *Z Shows the in o
vitro di ssotid povitprefit éscopt fiasseeTasd i AERIIGHEE? nilig TP HEEEt i cal
conposi ti eng hasedyes:am 8ntgotiadhketn ar® ororg phamseoceuti cal |y acceptable

salt thergof, .and 2.pbALNRCENtdLRbhY: ReCcepiaRiero! aki hbarl veFesot er odi ne
desirable to develop new pharmaceutical compositions
comprising fesoterodine that are more stable against
degradation over an extended period of time even under stress
conditions. To that end, it has now been found, surprisingly,
that some pharmaceutical excipients are able to significantly
slow down the degradation of fesoterodine under stress
conditions.

Summary

The present invention provides a pharmaceutical composition
comprising fesoterodine or a pharmaceutically acceptable salt
or solvate thereof, and a pharmaceutically acceptable
stabilizer. Suitable stabilizers can be selected from the
group consisting of xylitol, sorbitel, polydextrose, iscmalt,
dextrose and combinations thereof. Most preferred is xylitol.
Another preferred'stabilizer is sorbitel. Another preferred
stabilizer is polydextrose.

The pharmaceutical composition of the presant invention is
preferably suitable for oral administration. Suitable and
preferred oral dosage forms of the pharmaceutical compositions
according to the present invention are tablets, granulates and
coated tablets. Capsules, iozenges and other solid oral
administration forms are likewise included in the scope of the

present invention.

Also disclosed is a pharmaceutical composition as defined
above comprising fesoterodine or a pharmaceutically acceptable

salt or solvate thereof, a pharmaceutically acceptable



Unl ess the context indicates otherw se, the term "Fesoterodi ne" as used
herein includes pharmaceutically acceptabl e sol vates of

2-[ (1R)-3-(diisopropyl am no) - | phenyl propyl1l-4- (hydroxynet hYl ) phenyl

i sobutyrate (foialula 1), particularly hydrates of fesoterodine.

"Fesot erodi neu al so i ncludes pharmaceutically acceptable salts of
2-[(1R)-3- (diisoPropylam no)-1-phenyl propyl|-4-(hydroxynet hyl) phenyl

i sobutyrate (fornmula |I), particularly the hydrogen funarate salt, as well
as the free base. Throughout this application, anpunts indicated relate to
fesoterodine in the formwhich is used, i.e., either the free base or the
salt. Fesoterodine is an ester which is susceptible to hydrolyzation after
adm nistration in vivo as well as during storage under stress conditions to
gi ve a nesmeiphlogectas(2efingr)agve, and at least one further

(di i sopr opydiaakne) phrephemyl pa oMbkt doddh popo)ommel-tydyphend ) (formula 11),
which is referred ta herein as the uActive Metabolite” and corresponds to
the followng structure: Throughout this application the term

"hydrol yzation product” refers to the Active Metabolite of forrmula II.

O her 10fdegragkatiben pIRGHcERe APEE R FBSHASS FPoin t he met abol i sm and/ or
degr adat i ginrebcéeseker edippeit Ash dsedeie e, aditiot stradegnadfat i on product s"

will include, atad.gast i RnRahloedtydholYzRLEORALOMLG! o ThEGRBt ent of
undegr aded fesoterodi ne, as anount.s ofw;hxdr ol yzation

hat } el | ag the r'?lt?wll{ Ve SIUINES,
product aMtFESt af*defPraddt PBR*PIEATEt F GINVAN, "L AR be "det et fined via HPLC by
t he area-®bavéthole ekaiphind . apeafomhby RodleRer st R 0 afeRyraded
f esot er odi@ il szet-Lr bhawes byor cifpati ng itthe, ascediodl .t he respective HPLC
peak wit %&:Qae&%e?ée a £3n0% , alle HegRAse i Ond e sEPLGaEebiy e that can be
related to esoter odine and’its h%ldr ol%é/zqtl n .%% [or, degradation products.
St abi | | zeFY AL phHISTEERTHPESI PP R BBl -E% S14bi T 267 Ts & stabil i zer
whi ch i s hotthsiobeicéaht y roefetddrnweselanidedis abPe, %5 . e., the stabili zer
can be adigdicki/pred it fedti licalli videal and tdpaubdnaawsprigersi gni fi cant
undesirabl e .bi;al.ogi cal effects or interacting in a deleterious manner with
any of the conponents of the conposition in which it is contained.
"Stabilizer," as the termis used herein, nmeans a substance, particularly a
phar maceut? galken@septabld sekespl dAt & BAFTBACTHATBL tL™PPEEVERt s, sl ows
down, or- ¢@iicesnt esdegrariati an obhbesateatdddiy ascagurpae exklico

fesot er odinehatheAbSEACEnAte ihensubstAnceuLinder c6fidsat locadi tions. As
used herej n, conbi nati on of two or

he term"stabilizer" also enbraces
more of the S?%‘ég'r I?‘"%]F‘?yfcecﬁ‘ﬁ%%glet %Of h%raﬁqtrieen]ﬁlgnfa%ym\ivay of exanple, a
conbi nat i BeeaterR§ina-oPY ahdad&r BRAESIOL - ofah PEOFRNARH ot &f 9%yl i tol, sorbitol
and pol ydextdtiaseprmmrd avcantlienat i ore afpxydi wowatnd spel deddxt r ose may be
ment i gneds%é%gﬁaerr@eggft@eat,e?g&oqi %Qta;c&s_ﬁﬂi&é@'a@téﬁ & st | | zer
accor di ng resent _invention can for _ex ned by the
fol | owi ngali’ﬁ‘gtpﬁgg?]pa %ff’r“feic”r %?’ EN gregﬁhl%qeetﬁgpr@egﬁc?%%&%&%ﬁ%ss equi val ent
f esot er odreidvdeedlulficse {H@resrliqhedf apdblPrieddtier ol &Ry dr ogen Fumar at e,
and 9 nassx€Guievas e Mcseofrdieabel Feentemr@nnoagheds sgpaiatelypy | f the

exci pi ent i s,;agghoirerategh: ihed |fol%ﬁe@@%5 d 1dHughe aygleeye (1.5 ).

Fesot erod] ne and the excipien re passe r oug Sl 0.8 m). The

f esot er odi‘%%omr?%g‘ éﬁ&%“&cgﬁﬁug?see Brﬁ 5 meetrltﬂg?ie%i A %’ aép?élg{lébjl"é granul at or
(e.g., a Rigesheweinscre?- granul ator' such as those manufactured by L6dige,
Type Diosna P1/6) at a tenperature of bel ow about 35C and m xed for 1

m't_”Ut e. ﬁ‘?%{értﬁiétééﬁb%a%er&;éni Eﬁﬁ%é@%&@fodiﬁeagﬂﬁﬂfcbﬁ sdhe dey: m.'tfxt lirz 8 whi l e
stirring. e.mxture.is stirred with a c per .fo 0 0

seconds. >THEYRERET afcsldérﬁﬁ%ﬁ?b%&h:tﬂea%oaﬁtggnﬁ “ar gafgaﬁéf%% ed to a

si evi ng neatEne Lt 89wr AT hetregeaned die il & £hen dts@passed through a sieve
or a Screetndeht@atidn of Theawgi emethrgranudyate tisoghn édororrher gysivat about 45C
for a m nbfﬂﬁngiaa&@-miheré& drykog &hanberd guesyintdik aciakgs content of not
nore than abOLfLHF 0.5%, . The dﬁn e? rsalréul ate.is, ssegréggr%l}gh a sieve (0.5
to 1.0 reRy°SPPRa” 960 §F ahuPEte% “t Re mxedlacf_eit a speed of about 8 rpm

for 5 ni ngxawples are salts of di- or tricarboxylic acids such as



One part of the granulate is examned to determne the initial amunt of
hvdr ol yzati on and degradati on product, while another part is stored in open
vials as described above and subsequently exam ned to detetw ne the final
anount of hydrolyzati on and degradation product. 12 Batches of this
granul ate are then stored under three conditions, respectively, as follows:
a) 25C and 60%r.H in closed vials for 6 weeks b) 40C and 75%r.H in
closed vials for 6 weeks c¢) 40C and 75%r.H in open vials for 6 weeks The
content of the active netabolite of f§ormula (I1) is determ ned via HPLC by
the area-% nmethod. In this area-% nethod the anmount of active netabolite is
determ ned by conparing the area of the respective HPLC peak with the total
area of all S|gnals in the HPLC profile that can be related to fesoterodine
and its hYRRGEY 230 maFriCor FRRATEEAF T DT B Ofuc L85 AEEEHH N ng to the
i nvent i ongitaraggbstiesrtereding stabillatzerfgdfotproding fenarhgef or mati on of active
met abol i t eafrel-08 MY @ultinatdurif@ei-adage tundereat rdRastodme of the above

condi ti O%llac)r’atg) %tg}ocﬂﬁeflgélam@s et a)I Qﬂ“:tlclu &Qﬁdlrﬁéﬁs preferably
0.5 W% or. | ess Bartlcu arreélgr er.ab %gr | ess b) about 2

e
Wb or 1 e TERBFETSARG ok 95,0 BeteT G h AR CUPIEY BrofBrably 0.5 wt %
or |less @91@{3‘@91{1’32* avedddral espanpicitany ¢ 9218 Witk ¢ Pess pHand
particul agt y3 a1, eperiahyaklydBe k0B bess:, Shabd |brzess:raocpetideg to the
present 'é’VzE‘E,” ﬁns CAN Lok, 8% ggﬁeg ag%ttsdoé warf&geernt aapeasclégars sugar

al cohol s, 5 PO or derivative )rg meet | ng %s” af orenenti oned
criteria. ﬁ?fr‘%tllf?ﬁjr%yypb‘?féﬁré??eﬁf abi ‘??&FEO%T“? BRES85°f r om anong xylitol,
sor bi t ol , fywnpdext rose, isonmalt, and dextrose. Xylitol is one preferred
stabilizer. These substances are capable of inhibiting, preventing, slow ng

down, or frg%ctl ngogk%& Eylgercql Végdlggegflg %SQL%%G&AaHt o0 active netabolite

of foeruI a (1 sta I zer s ‘Hﬂ‘ invention rel ates
to phar na%‘éﬁ‘RqS&EFO%(?ﬁp §?°lr|18ﬁ§ %iﬂﬁ?r F%ﬁl%s?@%oﬁeé‘f’b%’f B€13 and a stabilizer
sel ect ed fymmaxyl #¢ ¢l phaoeEbetblcaldel goesntedse, sdisonwld , and dextrose, and
most  pr ef gradirgnXxy) ifeabrervlereinydrbgeh esadesodi ne i s protected against
hydr ol yzati on under various stress conditions (see, e.g., Table 6 and Tabl e

7). Also preferred as stabj Ilfers are_those subst ances that are capabl e of
reduci ng %éa”d’ég‘F’ébﬁereEFhéhé‘F R 6F B HRTATATDIHER! SEFEFEE, such as
| act ose, #h dassvilkeddibnes cThersiigli Ifezefreroding Hydpeeredtmerarént i on can al so
i nhi bit, 4 evehbrnsdwidan, abtegadleesihe idegt asathorofobbbuy t her ester

CO”poundsotsh% BLeo suseept i bl f%xoaﬂﬂrd&e&)@'lslﬁ Iy, Pbtd QUL ALrapst abilizers of
t he present nve ion are use he .st bir Egzatl on of esters of the

active met 2} gt FEEDIEF BTt G i%r‘?ﬁﬂu ™huE” anot her aspect of
this i nvePRITWUﬂ»éﬂat oseferabhE itof, at oSt BRRETSEPTAE™F om t he gr oup
consi sti ngoafedxyphi td costdi bol fedpaleydexid aseitd saba) tg.gand dextrose for

the stabitizati08:0f +JaPhaLTRGRIMACAl conmposition conprising as active
i ngredi ent an ester conpound that 1s susceptible to hydrolysis,

particularly an ester of the active netabolite of fesoterodine of formula
(1) and Pt siablysssudh amesbeerofasrepatinsapatidron f s ias pirarmceut i cal |y
accept abl evaaltrioe wekivat entihraeofs sksbess: ebich e acinare netabolite of

fesot er odi n€,0f nEQEdTUL ieélf-tcg@iy QAN nRey SER Lﬁ@&ﬁm@nwl s _vay i ncl ude the

foll ow ng. co onds .a Pno]i'c noesters of f.ornul 4
g moe atlz'!ve urln I“j urge), c{mr gncreaSﬁg Urinary f_%:‘ecxuencv %)

administering a therapeutically effective amount of any of the
compositions as described herein. In particular, disclosed is
a method of treating patients suffering from overactive
bladdef that may have symptoms such as urinary incontinence,
urinary urge incontinence, urinary urgency and/or urinary
frequency by administering a unit dosage form of the
fesoterodine compositions described herein. & unit dosage form

may contain between about 0.5-28 or 0.5-20 mg fescterodine,



wherein R1 is 01-C6 al kyl or phenyl b) identical diestnrs of fornula TV
wherein each Rl is as defined above; 15 r) mxed 8-;0qi-erq of fornmula V
wherein R1L is as defined above, R2 is hydrogen, Cl1-C6 al kyl or phenyl wth
the proviso that Rl and R2 are different, 01 henzylic nonnesters of fornula
VT wherein Rl is as defined above; 16 intramlerillar evrlir
riiegtArc nf fen-mller= VIl end VI IT A (VIII) wherein o and p are the
same or different and represent the nunber of nethylene units -(CH2)- and
may range fromO to 6; and 17 f) @norganic g.gtPrq qurh As ()-Benzoic
acid 2-(3- diisopropylam no-I|-phenyl propyl) - 4-sul phooxYnet hyl - phenyl ester;
and their salts with physiologically acceptabl e acids, their free bases

and, when t pnpounds, Gan n.t f iC o] the racenic

mi xt ure B ef:ﬁ% A Farv) dLugﬂ eﬁan rfgle é};@%ﬂi)p abgg%olt qgr,{@ @g%‘t'§ this

appl i catkere Elfgﬁﬁ?iar]?éh’lmltalp%a{‘?grraé’%@tﬁa(’fﬂc%]@r‘ﬁpgs?’f‘? Sha%Ghpri si ng such an

ester asm&ﬁijled4ahosemg@mmad@hamnaugutﬁeaﬁdyﬂacb%ppaﬁﬁé:§é|t or solvate

t her eof , rangd .a.ehar oRcewd iseat| ye @Ccetﬁs’i:htleﬁo@i*@bhircﬂﬂ:@ren wher ei n sai d

stapl | Zelyd3 3¢ %%Ited [ ALDE QLQURL QLAY Ol ea¥hid thizgOrbi Lol
B Flomalt . dextr

ool ydext nbi nat i ons .t her %of Preferred
phar macet® i< 2REEFHDOE] 17 cﬁ?mﬁr‘éaﬁeﬁos’éo%eohﬁ??s?rﬁ& ?a &°chenol i ¢ monoest er
of for nupacidntl ¥s aswydeé i aredorboat@. particularly preferably a phenolic

nonoester wherein R - is a linear or branched C3-C6 al kyl, or a
phar macepl] Cakty ARTeRLANE. 98 oo Sl al folibdr eof cxand (D) a
phar nace YA acceplt)%ll Ti zer, Wherein sai bi.lizer is selected

fromt hepw%li’ﬁ%’br%ﬁ &t PWT@FQQ%?%OFW%WBF?%I&S SO &2’)‘? rBEEE i somal t,

dext r osecansricindi matliiohs ttheispfre of fesoterodine or a
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable stabilizer as defined above. These
components can then be mixed with at least one type of

'hydroxypropyl methylcellulose, and optionally other
excipients. Optionally, the resultant composition may be
pressed into tablets and coated.

One preferred method for the production of a pharmaceutical
composition containing fesoterodine comprises granulating a
composition containing fesoterodine or a pharmaceutically
acceptable salt thereof and a pharmacautically acceptable
stabilizer as defined above and then mixing the granulate thus
formed with at least one type of hydroxypropyl
methylicellulose, and optionally other excipients. The
resultant composition may then be pressed into tabiets and

coated.

The granulation process may be performed in a dry granulation
procedure, without the addition of ligquid or, preferably, in
the presence of a liquid, such as water ("wet granulation®).
In wet granulation, for example, fesoterodine or a
pharmaceutically acceptable salt thereof and a stabilizer as
defined above can be mixed in the presence of water. The
granulate can then be dried. This dried granulate may then be

mixed with at least one further excipient, preferably at least



I n one aspect of the present invention, the pharmaceutical conposition
conprising the ester as descri bed above, preferably the phenolic nonoester
of formula (I11), and the stabilizer, contains said ester in the formof a
salt, preferably a salt of a di- or tricarboxylic acid, or a partially
hydrogenated di- or tricarboxylic acid, wherein said salt of said ester has
an auto pHin water that is close to the pH stability opti num of the
respective ester, for exanple at about pH 3-5. 18 Enmenpl ary_pharmaceu cal
nomn in Exenplary, non-exhaustive exanples of various stabilized
conpositions may be described as follows. A pharmaceutical conposition
conprising fesoterodine and a stabilizer as defined above mherein
fesoterodine is stable against degrad n.at 75%r.H in an
open viaPn%J%Fet%égwgf? ]ﬁ%ﬁuté%g'a gk aﬁ%gt&%ﬁég 5% 1. H in open
vi al t heoprar eacERitsnéal conposition contalns at | east about 85% 86% 87%
88% 89% or about 90% f esoterodi ne. Mire preferably, such a pharnaceuti cal
Conﬁosi tgpma%oeééﬁ %rﬁhéﬁaﬁgf 9&9@ 082%et §eseteendi pen ac]{et er stoaage unger
such condi tions pha tical. 0Sj sing fesoterodine and a
R R e e g AT

st abi | | z8F Y& ere esot er od| ne is stable against
degr adat Eesrtarogbuutdugo s}y 4351 P C‘at‘fn L8RS aPo¥Ucht FAE after about 6
weeks at sahoukadQC, iT5W¥as .ddeni mompenrviialing hehashaeseresatinsalsconposi ti on

cont ai ns nBfe MMLE:L han aap&hgoszg_/&ox@%laé%s $rQ%cch 8ok FeschcB8% 4.5% or

4.4% of active netaboljte of for I har, yti gal.pgonposi tion
conpri si Hg FHESt eF SHi'n8Y affd §°8Talk! r?léert)nas ef i ng%&%bove “Wherein the

f esot er odEnerddsced apl Eruigaransia ey 48281 6nJat BHOGt° 46E, PS8 . H in a
cl osed vimakistiahdt daiprektbng abouxBriesis (aeedlsdde F0CL 75%r. H. in closed
vial the phar maceuti cal conposition contains no nore than about 2.5% 2.2%

2.19% 2% 1. 9% 8(V 1 7% 1. 6% % 4%;. 2% vehe1dg or 1% of active
met abol i -8 Hi° ?)ganl%a? f':?srpe'fera gg&se}‘h Ve'fl?ar nmaceut i cal

COMpoSi t|réha1'€6§nf—al%?W‘Etlf?ﬁhr?%%’ctlfnog%?ﬁlséﬁ?| ve metabolite of

formul a (tkbpraichene staar agehamdesusivehl ¢ onaebtavis sAlprar pe@dei cal
conposi tltﬂgr&&méﬁéle{l%hfaﬁﬁ%&ﬂgé & afdetaptabiddcierzas defiaied above
wher ei n f_egoégaﬁa?gg.geer 3 ?.éen Giapie by a method comprising the

following steps:

preparation of a binary granulate of 1 part by weight of
fesoterodine and 9 parts by weight of the stabilizer;
gtoring said granulate under the following three

conditions:

a) 25°C and 60% r.H. in closed vials for 6 weeks
b) 40°C and 75% r.H. in closed vials for 6 weeks
c) 40°C and 75% r.H. in open vials for 6 weeks

determining the content of the active metabolite of
formula {IT) via HPLC by the area-% method




19 agai nst degradation at about 25C, 60%r.H in a closed vial such that
after about 6 weeks at about 25C, 60%r.H in closed vial the
pharmaceutical conposition contains no nore than about 1% 0.9% 0.8%
0.7% 0.6% 0.5% 0.4% 0.3% 0.2% or 0.1%of active netabolite. Mre
preferably, such a pharmaceutical conposition contains no nore than about
0.18% of active netabolite of fornmula (11) after storage under such
conditions. In preferred enbodi ments, the stabilizer used in the

phar maceuti cal conposition conprisifg fesoterQdi ne can be pol ydextrose,
sorbitol, or particularly preferably xylitol. Ganulates As nentioned
above, the pharmaceutical conposition of the present invention may be in

the form of agrapylate. Fhe granulal &dmy i aaall xusontain at Teast one
further excipient. ereas fesoterodine it 0 have degraded

_ zelf \A/a§1{}0%1[119it
after about IPTREEKI &€ ABTIE HDEPOF595 %6 APTVE hdnt dity ™ (F. H.) in open
vials to the sxtrept wiier snlipaabonte 5O%NST appiee GorgtHaPSf %ot er odi ne
remai ned i n undegwaded form a granul ate of fesoterodine and xylitol was
found to have about 93% of the original anmount of fesoterodine remaining in
undegraded form after about 12 weeks under the sane ndi tj gns. Thus,
exenpl ary, non- 2khausfPoe" exihplBs 16F° fuélgg esptcﬂJ FAe cgo(rglgigﬁg[%ri gg are provi ded.
A granul ate of f&soterbdihe mhY o $eabiyiCLErSEFagRfTREdtHHove wherein the
f esoterodi ne i nithe guaswd at et orstiabd emndgai sistragegraadationcat about 40C,
75%r.H in an open vial such that after about 6 weeks at about 40C, 75%

r.H in | t I ] 3Ler CONtak DS O £9Bk &l hale abayir2% 1.5% 1%
0.9% O. %&;%@%X%E]OQ%%Q sggﬁuol. S%fof active met ab,epl_i ?e of fg{i la (1) by

wei ght . BT ELgRRRAFAPYF - ¥okth PEEERRRIY atle % GHEAT MESho TdY t han about
0. 58% of @chive mebahalidte=0f ikehiml aakkidosaf bercabonagenander such
conditions. A ranal ate of feso%e[agjﬂ_i ne and.a %&%ﬁ%izﬂ as defined above
wher ei n tHETFRS0PEF oW He "PH° tHE g &ndl &€ 1°s 'stabl € agai nst degradation at
about 40@ol1¥88&trdde. | Thea colpsedivi alonsathinchbe sftadi 1 Bd75ut 6 weeks at about

40C, 75%r . H.__i.n_cl Lal - pt.al; r an about 2%
1.5% 1%°75-89%"C. §&;§§%S%A;aé oéagg/q 9%6%?/5 @%&&9@0@%&% B e act e

met abol i te¥ éf freRubd I-15-) AulbEE pF eter E’él‘ﬁl‘@u‘ﬂﬁ% g7 at e contains no
nor e than, ahguts Q.e23% Ofssaehine 1Mpt-abekibeefsihordaikaid Makeafdwer storage
under such conditions. A granulate of fesoterodine and a stabilizer as

defi ned &36Fe wherein the fesoterodine in the granulate is stable against
degradati on at about 25C, 60%r.H in a closed vial such that after about 6
weeks at 25C, 60%r.H in closed vial the granulate contains no nore than
about 1% 0.9% 0.8% 0.7% 0.6% 0.5% 0.4% 0.3% 0.2% or 0.1% of active
metabolite of formula (11). Mre preferably, such a granul ate contains no
mor e than, aheug.0..36% even. o8 preferably no nore than about 0.12% of
active netabol'ite of formula (Il) after storage under such conditions. In
preferred enbodi nents, the granul ate includes pol ydextrose, sorbitol, or
parti cul aly.Br ef8iabl ¥he¥hi ¢ Dircag; 8 ust 8biddozeles ur t her provided are

granul ates_of fesoterodine.for .gra LLOD: O068SSs oRrgferably wet
gr anul ati’g‘:“rﬁot\?\ﬁ 1 §ﬁ?faa16ﬁ13ge?<r%%8?ée/%% %éuc ng)s a stabil}zer as defined

above. A 4ranaPite produced from such a granul ation step preferably has a
fesoterodine/stabilizer ratio of about 1-30% (ww , nore Preferably about
1;3 20% 1W/Iy509ur\%})ﬁ esrekef exahly-aboy | Hli§s&l5194;ibw/§ﬂqfiggl§g{ cEven nore preflerabl e
about 5-10% W . In a particular eferred ar |dBRL.a &,0r anul ate

i ncl udes eso%fr?%lsnc?t &Fodi ne %y%at%gﬁx%g %gotcg%gdi nel sorbitol ratio of about
1- 30% (W %4 8 peetadr:&bly about 1-20%[w w , nore preferably about 3-15%
[wWw, and even nore preferably about 5-10%[ww . The average size of the

granul ateaw_ﬂﬂﬁg by usual techniques such as sieving or mlling,
and typically may be bel ow about 4 mm preferably bel ow about 2 nm nore
preferably bel ow about 1 nm and even nore_preferably bel ow about 0.75 mm
e.g. abouin (15 PRt FEIBYEr GAPRES GahtnarfEsI 4 d&8¢rT bed herein,

parti cul apharmiateptiedicedmasiaiwetisgraruldati ormpretes fesareradirpri si ngly
stabl e under hum d stress conditions. The granul ates can be further
processed and incorporated into pharmaceutical conpositions that are al so
surprisingly stable. It has been further surprisingly found that

granul ating fesoterodine with either xylitol or sorbitol provides for
enhanced stability during the granul ation process as conpared to

granul ating fesoterodine with either mannitol or maltitol. Wen

fesot erodi ne was granul ated separately with these four sugar al cohols and
tested for the amount of hydrol yzation or total degradation that occurred
during granulation, it was found that granulating with xylitol or sorbitol

I e 1 o T 1 I - I T M - o, . FR T T T 1




The difference between sorbitol and mannitol is especially surprising since
these two sugar al cohols are isoners. In another enbodi nent the present

i nvention provides the use of granul ates conprising fesoterodine and a
stabilizer, as described herein, for the treatnment of urinary incontinence,
specifically urinary urge incontinence, urinary urgency and/or urinary
frequency and the preparation of a nedicanent for treating such conditions.
Preferably, the granul ates which are used for preparing the nedi canent
(such as, e.g., a tablet) conprise & sugar, sugar al cohol, polypi, or
derivative thereof (such as, e.g., xylitol, sorbitol, polydextrose,

isomalt, O dextrose). The nedi canent may be in the formof, e.g., a
granulate a capsule, a tablet or_a coated tabl et ust ai ned- r el ease

f pr nulaldems Plhﬁrweu’él‘?ﬁt}flﬂ’héﬁzc%??&&&l?nﬁ‘?tt ERFEdedP] & a sol i d

phar macephaalceaoiposy tdicorptebld séabrdlzeadm ni strati on of fesoterodine or a
pharmaceutically acceptable salt or solvate thereof, preferably
fesoteroglnq_hggrqgen fumarate, that can be obtained by m xing the

gr anul at herein with at | east one further excl.-plenty
preferably with at | east one type of sustained rel ease-agents, such as

hydr oxypoopyds mie hydntekt uings gat¢4PMERer@iRe - opts /8| y ot her excipients. In
anot her a§9§9tt®rcgh%uagglﬁé%al ngredi ent1daspbemedeneiarila pharmaceutical ly

accept abl e saJt t her.eof ed_i g a8k :@&{ﬁa() _far rred by a sustained
rel ease g%rﬁ“apledsowg %eﬁ%herg?%gf Per o Fjgf erab trix formed

by at | eBBempEEorys “tﬂyb‘@"?tﬂoxﬁmﬁﬁ%ye‘r)pgwll aBPRYs §'T§¥al %eémr &1 ease agent, such
as a cel batosmilestemydraethert, fagitepeding-abF§sFErABHNDY 24%° | east one type
of HPMC. ; \oi€seRr %&z‘n@@éﬂtlcﬁﬁg&aﬁ&ﬂ@t%wm{aatslﬁg2t—hellact31~ve i ngr edi ent
(Pesoter ggll Qseonor ?’f'ltéhgfé’—l gcg_p(tsf@@&y%@lcgyi heespf) and a

stabiliz dJr trix formed by at
| east onéSP?‘b‘é’ré‘Fe uJS%u(,IH aPROT IR AT POt Sn‘?ﬁ‘g‘ar‘%& g L’fmesotferodl ne, a
stabi |l i zenlandsawgll agathe Xrieer @tk -by at | east one type of HPMC is
preferably designed to rel ease fesoterodi ne over an extended period of
time, pr era to .al I C agim i std abi on. Sui tably,
such a o(rﬁf et bm%{’t Qn &gﬁfl onlggnfae{%%ksllc%t %dgggt a QH'[ 20% FrPIVC by wei ght of
the tot alfe\ﬁEF@?ﬂdlﬁF %%éh?o?%ﬁl YPhtoh, lE"a}’I%Iedrﬂ)r*e pr &T6rably at Teast about 25%
(W w, skebeasr bdewedn.25% and 65% and even nore preferably at |east about
30% (W w), such as between 30% and 65% and particularly preferably at
| east ab%ufg S%d(lwlev@s iHcQs%sI bet ween g@s{ge?gqb@%l-ﬁi}@oﬂ}ggtmrti cularly

or i

preferre rons of t )resent sure ch as for exanples the
f oLut ul atit&A/% acﬁ&l}ms@atmn in oA Bu?s “‘EE B phr nﬁ%ﬁ" na e Hu g. ven in tables
1 and 2 oftrbhe doegériamental oyver & ©Ain Biredugipl Rchti®n3- were shown in

- ¢l i ni cal (83t Hehhapyaasiel - i iorirgegubmalienc tnstrogyesiyd) Pereff ecti ve for the

once-dai | y. adm ni;st f%{lgg Jrgl B, -dhey, alleexBibide anpasdd cul ar

fesoter odﬁ ne re eqs%éf cié»?!?' n- vi tr%}ﬂ ssol ution. a afgays These

f or mul at it6edahireot Potf AR ohg o 7't Re Fespective dissol ution

profiles form another enbodi ment of the present disclosure. Particularly

pr ef erabl e pharmaceutical conpositions conprising fesoterodi ne show a

cunmul ated fesoterodine release wei ght percent based on the theoretical

anount of fesoterodine in the f lation) in an in vitro dissolution assay

according to USP 711 (i n phosph e fer pH 6.8, 37C, at 75 rpm as

follows: 24 about 5 to abo 3,2{9 preferably about 6 to about 26%

fesot erodi ne rel ease after ur,La’gﬂJt 15%to about 40% preferably
din

about 18% to about 38%feso ease after 2 hours, about 35%to
about 65% preferably about 36%to@i:ut 56% f esot erodi ne rel ease after 4
hours, and at |east about 75% pr ably airl east about 80% f esot er odi ne
rel ease after 16 hours. The gel matrix for releasing fesoterodine is
preferably formed by a sustained rel ease agent, particul a ar by one that is
swel | abl eftinpughpittachisi TR LAGFBION (CHE AP TAOIYIE 0 2abiiht P58S %%% [W W),

pr ef er abl ye AheUto 25e6890ivieDmet sraficeabf Fo30ubBb%! - aPehsaven nore preferably
about 35-55% [w w] based on the total conposition. The matrix may
optionally contain further ingredients. In particular, a filler such as

| act ose and/or mcrocrystalline cellulose also may be enbedded in the

matri x. In another enbodinent, a solid fesoterodine conposition conprises
at least two types of hydroxypropyl nethylcellulose (HPMC). The two types
of HPMC may be chemically identical but differ in their viscosity, when

di ssolved in water under standard conditions. Alternatively, two types of
HPMC which differ chemcally may be used. A particularly advantageous
corrp05| tion can be obt a| ned when one type of HPNC has a nom nal vi scosi ty
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Anot her preferred enbodinment is a solid pharmaceutical conposition that
conpri ses about 0.25 to about 10% [ww fesoterodine or its

phai maceutically acceptable salt or solvate. Mst preferred conpositions

i ncl ude fesoterodine in an anount between about 0.5 and about 4% [ww . A
preferred conposition further may contain one or nore additional

exci pient(s), such as one or nore filler(s), binder(s) and/or |ubricant(s),
and anong them | actose, mcrocrystalline cellulose, talc and glycerol

di behenate are particularly preferned. Conponents of the pharmaceuti cal
conposition The conpositions are preferably fornulated in a unit dosage
form Each unit dosage form can cont ain from about 0.5 to 20 ng, preferably
about 1-8 ng, and nore referablay 'é(j‘f% or lof fesoterodi ne or a
phar nmace8eFeiAtyoncepia &18311%% AET r%‘ﬁctf?ea@et “*"t he hydrogen

f umar at easaldr. dFperdagion "afnifesdosmgend olgl uped Seseiny ﬁ?’é'?]cal ly discrete
units sugbablscasn %E@éﬁ/s"di)ﬁageﬁxfmﬁehmmm ngspaft,ot her mammual s, each

unit contaknin ned quantity of fesoterodine or its sal t
cal cul at Eelg&“élyqagl cg S%e Ljolne5| red therapeutic effect, in addition with

sui t abl e pharmaceutical excinients. Mdst preferred are solid adm nistration
forms (sObh asitenblst sndegyaded fefsiteredingr apsllés@andecapsul es) that only
require %a@&@leredaxhéxmtadm my@h:baﬁr:tacniohmﬁd@acpa&ndembtab achi eve the desired

t her apeut, 51 Bl egiant Sned Wik el cang dudbri cants.
O her excl %llaéc{rlémggItl proaﬁcgg%gvléﬁcdéu egq L%tal IIZ’\I% r:;e Bﬂ SR') agents If
g unczecrra =0l

t he phar REERU |“€5?°%0¥Pp6§‘ﬁf’l%‘??aof’ RSB ﬁﬁtatlj‘%ventl Oomis a sustained
rel ease ffepaudration isi gevgdingdual [dprearicdi APDME28r ohoe sust ai ned rel ease
agents. §Hbﬁ@é¥&emap@ﬁd Wiehetise wmgentsear ef prief et@ablly thode t hat swel |

upon CO“E;% L Wteh: yater éali-i?*ﬂaea§ei)£ée>av1-&yde%é&taﬂ@n§md Rregel ati ni sed
starch, rﬁat hac at e, Ig}r/rw nyl acet a €. dextranes, starch, cellul ose
sfice dgy €&l | ul ose,

and cel | %P’é’s’%lyezFﬁé?“s &A% 89738 et Met hyl et hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, hydroxypropyl net hyl oel | ul ose,

hydr oxyprs@ppi celel-ul ose, or carboxynet hyl cel | ul ose, or m xtures thereof.
Preferred exanpl es of sust ai ned rel ease agents are hydr oxypr opyl

met hyl cel | ul ose (HPNC m xture§ of d fferent HPlvgs PMC may act both as
a bi nder Zan8"3ECEY IF%I%%%%’ agent °° I°5 pré er%%ly present in an
anmount t hétichl isonst figclohecdlgivnat | oiesriee g’é‘ldeﬁa?aﬁ’i*ﬁ f¥-&m wHih the active
i ngr edi entrabs1 Yeadedl by s@haasedred noaaprefgviédlemodiurent, two types of
hydroxyprapyk, NEM;{&%' h{!'&ﬁf‘esqt:aﬁléilb&&%ﬁ@alvaaﬁwlstyr are used. In these

m xt ur es, one ave g Vi SCOS] and %’% .have a | ow

Vi scosi ty‘nt‘EFir"“gtHn%Hs’bﬁs PEVCHBIVESE® HESFh5se RAVi g ?' &2 "honi nal

vi sCosi t yw£( bipe U@b@b@ﬁd@nvmoﬁﬁ@ﬁe%)lsowlb@t%@n about 70,000 and about

150, 000, and preferably of about 100,000 (i.e., 100,000 20, 000) nPa- s when

di ssol ved, s&é??%tze%% by \Aﬁw@;ﬁm LQ M@édeherellfpwmxmosewsﬁak@s refers to

HPMCs h t t f bout 3, 000
and aboﬁ%gag' 1 ‘OJG“ 1.?mm?:i PS‘E‘E’%%‘?% l§a norgcgat?\ﬁﬁogg 13én9 ﬁﬁ%ﬂ’ee” abou

5 4,000 1,000
mPa- s) whewmilli &5 0bveentahost ovmFRyn Wt gheducas A é'iiegr lé’Pa%‘Ty the rate of
subst i t utic@Br¥kddineeid @sybatEDups feforerdditcnenHM s bgseck icf bt ween about

15 and ahout. 30% %@Ha&wc%ﬁua@mn%r VEQ &%\A@@f@ﬁbo’eﬁe Jagr@-nd about 30%
whllethe rate of substitution with poxg%r?‘gpé S preferably

bet ween abdaP 53800 ABTUETTHIESaR m)rlélapre erabl ween about 7 and
about 12%ta8aitzyiseaepralding e anhe LRGP, Efl’of"a%%ﬁl"%mplﬁETFlOCEDD FAM
VETHOCSI R dJtbvha NehHOLCELVE DM aarah ME‘ﬂmeLGﬁfLCbOImehmﬁt arecfobt ai nabl e from
the Dow %%8?' 599 yanaaxssmokefégé Phef £rdoasiii@rRdscar e METHOCEL. 0

KI OOM havi n no Vi scosi té'é E} eﬁ,’%t i%p 000 nmPa.s and METHOCEL(r) K4M
havi ng a *Rori-AaI>"i Beosity 8F° db8ut® 4, a-s. The weight ratios of
METHOCEI A KI OOM and K4M used i.n the conpositions and fornul ati ons descri bed
her ei n camdi@et N ichecdiangecobiatout 20;:kble abeuttdhi2zizand are pref erabl y

in the rapgs §8fnga*%9u{hel%réséﬁt aﬁ%}wﬂonlcém @d casfoeven nore preferably in
t he range. of about : I n one enbodi nent, one distinct type

of HPMC rREFSBB IR dY %rﬂac% Z O"“é“g ind l'ﬁﬁvo with a nomnal viscosity of

bet ween about 50, 000 and about 120 000 nPa-s, wherein HPMC with a viscosity
of between about 50,000 and about 100,000 nPa.s is preferred. pisjntagrants
Further, the conpositions and fornul ati ons descri bed herein can al so
contain disintegrants, such as pregel atinized starch, sodium starch

gl ycolate, mcrocrystalline cellul ose, carboxynethylcellul ose sodium
(CMC-Na), cross-linked CMC-Na, polacrilin potassium | ow substituted

hydr oxypropvl cel lul ose or mxtures thereof. The presence of a disintegrant
|n corrp05| t| ons and for rrul ati ons descrl bed here| n |s not necessary, but may

P — o —~ o o T



about 1-200m and even nore preferably about 5-100 um Mst preferably, the
bi nder particles should be snmaller than about 1 mm For exanple, if xylitol
is used to formgranules, suitable qualities are provided by XYLITAB(r) 300
or XYLITOL@ 01450 (both produced by Xyrofin Oy, Kotka, Finland and

commerci alized by Dani sco), and XYLI TOL 90 (produced by Roquette GrbH,
Germany) Lubricants The conpositions and formul ati ons di scl osed herein can
al so conprise |ubricants, antiadherents and/or glidants such as stearic
acid, magnesium stearate, calcium stiearate, sodium |l auryl sul phate,

hydr ogenat ed vegetable oil, hydrogenated castor oil, sodium stearyl
fumarate, macrogols, glycerol dibehenate, talc, corn starch, silicone

di oxi de or m xtures thereof. The preferred lubricants are talc and gl ycerol
di behenate. The term "glycerol dibehenate" as used herein shall be
consi der ad Sirsanvneusubetd Usgbyererngl: behenate". Coatings Optionally,
conpositions and fornul ati ons descri bed herein, including cores/tablets,

can be coated w tJ copyenthonale nBterdals usedshor dhkbamcoating, e.g., as
described in P\t/1\4élrrgn%as%eu%f'i%ca?L Coateg%£ ® 3

al ( A % Technol OFq%/r, 1995 ‘?dé tm%gqby Graham
Col e. Fi | m coatP¥f EBRPOSIEEPbHE 8t 5t A R-F e FBF oW Ry conponent s:
nol ymer (s), pl astiioiezeriysspt e eramis)y appataivhet Gsparyiehivel B s). M nor
quantities of fimyekespidlr{acmgnbieantkalakesvial sioe pansde used in the film
coating sol uti OE%PJugﬁU panston. sThey mejority of the polymers used in film
coatings are either cel| ul ose tglerl vaiives, such as tEQoC%l Iaul ose ethers, or
acrylic pol ynerESRIGFRIPH GRErde e LT onar Py e Ricot efed are hi gh
nmol ecul ar wei ghtigw yethyimene gl ycol s, pol yvi nyl pyrrolidone, polyvinyl
al cohol and wax¥hderede@bi@lcsind yqriac ahe celdiph ase eeherssaeered into
hydroxyet hvl cel LUéug%%blgy%@raggyapJ&WL cel | Wl 9s& hydlr gxyps opy!

and _net hyl cel | ul

nmet hyl cel | ul ose : . se. Acrylic I r.s.co ise a group of
synt hetic pol ynBFIWPFAT FUFBr% t%ﬁﬁ‘ét@d’r‘ﬁéf"?‘f‘f’% . gggf?glg?’%% can be
further nodifi eBitanseRhéricet sivdlepartune perivadari #pa9F BY°G K8 ncor porati on
of materials sughxas reatemisetalbl e cel l ul ose ethers and starches in order
to ensure conpl ghg,diess LAOLALANEILS SAUL! 00 ek NS EhbMyThe common! y
used plasticizers can be, cat egori zed into three groups: polyols (glycerol,
propyl ene gl ycoP *TEér BgoiSsF-0r'gdni ¢ esters (phthal ate esters, dibutyl
sebacetate, citFa¢avigsues $s srixgest whih socheprfity £eF iapest (Yasfor oil,

acetyl at ed nonogtyceicbdes., fractionated coconut oil). Colorants/opacifiers
are classified iff Q. 58Yel@legl QUPS 58" GRNicendYRS aRd drhgkfed-akes, inorganic
colors, natural colors. Dfferent materi alg frra%qlllg@echwgg%pch%an al so be
conbi ned in def FReY F&Y % ™A% Pt abfe “€onposition SF & coati ng

suspensi on (cal ¢&lzassgdorhagh msérval 9° cofpFegeds -GBFBIt 1- 99% by wei ght of
pol ymer, pref er aht ysiabeatgrbn@bh0fispatyaenn abmut al-B04-bsswei ght  of
plasticizer, preferabl:y;about 4+ 4Q% 9faRhagt biGi@er /o0 Q. L- 20% of

col orant/opaci fier, preferably about 0-}}&10}@0,}: Ocggkor ant/opacifier. Film
coats may be pr8paredPrIth Pl f6* fak& prepar attohs which are avail abl e
on the narket- Che driefeyrasdlfie mscBAESFRITEEPHR PsSTPRDRY(2)EC particul arly
OPADRY40 bl ue, whoche)i.s a mxture of 6 conponents, i.e., polyvinyl alcohol
(filmformng. 3lca880k) o= fEPafP! ASthehzika k&CIA Bbdkd e@Diddent), talc
(lubricant), titanium_di 0xide (white piguent), indigo carm ne alum nium

| ake (dye). Dep&ntPg T6h %ﬁ%na‘éps’?'r ed opacity, the preferred anount of the
coating i s aboufnd-BRtwoly Gfe shmtiabrets PPELRPABPYIASEHINA. W% A film
coating di spersiian:0l skSpensiE olvdan yhet prre pad etbgbydarsiong di f f er ent

sol vents (water, gkcahols;; KeLongs, 85t efs st6hbPningbad Ay ds agar bons) , but
water is preferred.vg:\?hehl € a coa HLg) ma‘é in pr_aql%!ngget b%egesremdn:teo nodi fy the
rel ease of the SEEFVESTNErEd 8AY FFom et orntiation, the coating of the
phar maceuti cal fbentiratli ercwslt phévsresertticRvert iFGATHTE<Pref erably not or
not significanthbyoctmsi.fy the release profile of fesoterodine. Preferably,
the coating is applied to the fesoterodine formulation for patient's
conveni ence only, i.e. to inprove the handling and the appearance of the
final tablet. Preferred auantities of inaredients Preferred exenplary,
non- exhausti ve exanpl es of solid phai maceutical conpositions will now be
described. All percentages are wei ght based [wWw), relating to the total
wei ght of the conposition, unless indicated otherw se.




One enbodi nent relates to a pharmaceutical conposition that conprises:
About 0.3-5.0%[ww) of fesoterodine or a salt thereof, preferably

f esot erodi ne hydrogen fumarate. About 5-25%[ww) of stabilizer, e.g.
xylitol, sorbitol, polydextrose, isomalt, or dextrose. The stabilizer
preferably has a nean particle size of about 0.001-0.30 um. About 20-40%
[wWw) of fillers and/or binders, such as | actose nonohydrate and

m crocrystalline cellulose. 32 About 20-65% [w w) hvdroxvpropyl

met hyl cel | ul ose, and preferably aboys 25-65% nore preferably 30-65% and
even nore preferably about 35-55% 1w w] hydroxypropyl nethylcellul ose.

About 1-10% [w I d lubricants, such as glycerol dibehenate and/or talc. Mre
preferable is_a pharnaceuti cal corrp05| tion that conprises; - about 0.3-5.0%
[wWw) of fesoPeFdtfiaiora SE M Bherdst “opt et-er ably res &Fodi ne hydr ogen
fumarate; abouhdB-i25% Iwisphcofvesvabid ifpétowss. g. xylitol, sorbitol,

pol ydext r ose, isonalt or dextrose (preferably having a nean particle si ze

of 0.001-0.30 my: , z mfw[vs{wlmggd 300 Kl s GUIRET 51 g about

45-80% prefer ab y about 7 % t 0s g h%l gte and about 55-20%
preferably about® 25855 W) "1 r%t:r]ﬁ’stc PPFhe Bet eS<8bout 20- 65%

preferably aboutc)25085%pdnthte rpi efier abky ‘a‘tl@éatffgo%‘s%ksand even nore
pref erably about 35-55% [w w) hydroxypropyl nethylcellul ose; about 1-10%

o/ Lubr| cagha, ol 3 ohypiol.daspeate andlagil s o anothe

speci fic enbodi nent I’ITB.CEUtI ca G'Otf?[o cg‘ry)rl ses .about 0.5-4.0%
[Ww of fesofiﬁF%‘aTlﬁ’@dh‘fﬂtﬁ' 55en Fulbf £ D5 FWWE Of st abil i zer,
e.g. xylitol, msbrdgd tebk, appoby dek eroses natohelite &% HeRTEYSE Pyreferably
having a weancpags&ﬁl&be £ é&e@foﬁbﬁﬁtré}ﬂ%ir@e 3@LOTYeak abouteh20- 40% [ W w) of

a m xture comprising ghout 4580 spxﬁft%r b 3pguls o759 Wa) ol act ose
5 /0

nonohydr at e an out bly m crocrystallinc
cel | ui ose; Sge*%b‘:’tﬂut“olges?%%o aEY%Oa}B’Sﬁ‘E “(I—’Sa%% Tww) high

vi scosity hyddesypiespyh mechytcel | uI ose about 5-30% and preferably about
5-25% [w w |ow viscosity hydroxypropyi nethylcellul ose; about 1-5% [w W

gl ycerol di beh gaglg]&ngang (100 ert 520 [Vt LAl 14 £aRLLNG gy opt i onal |y

be applied tos osition. . erred material _for filmcoating
| s OPADRYO, bdf b‘t héf“ C%atthienﬁ%r“?rtéoﬂn LV TShBY e Sefbodi ment rel ates to
a phar maceut i dakmelengési tdugang erepRpridsesat least two of the

above conditions a), b) and ¢) as follows:

a) about 1 wt% or less, preferably 0.5 wi% or less,
and particularly preferably 0.36 wit% or less

b) about 2 wt% or leass, preferably 1 wtd or 1ess, and
particularly preferably 0.5 wt% or less _

¢) about 2 wtk or less, preferably 1.5 wt% or less,
and particularly preferably 0.58 wi% or less

Stabilizers according to the present invention can for example
be selected from certain sugars, sugar alcohols, polyols, or
derivatives thereof meeting the aforementioned criteria.
Particularly preferred stabilizers are chosen from among
xyvlitol, sorbitol, polydextrose, isomalt, and dextrose.
Xylitol is one preferred stabilizer. These substances are
capable of inhibiting, preventing, slowing down, or reducing
the hydroivzation of fesoterodine into active metabolite of
formula (II), and thus act as stabilizers. Thus, the invention

relates to pharmaceutical compositions comprising fesoterodine



about 0.1-10% preferably about 0.2-7% nore preferably between 0.3 and 5%
and nore preferably about 0.5-4.0% fesoterodine or a salt thereof,
preferably the hydrogen fumarate salt, about 20-65% preferably about
25-65% nore preferably about 30-65% and even nore preferably about 35-55%
HPMC, wherein the HPMC may conprise two or nore different types, such as a
hi gh-vi scosity HPMC (e.g., METHOCEL@KI OOM and a | owviscosity HPMC (e.g.,
METHOCEL@ MV) . The ratio of high-viscosity HPMC to | ow vi scosity HPMC may
be about 20:1 to about 1:2 (ww), and preferably is about 10:1 to about
1:1.5 (ww, and even nore preferably is about 7:1 to 1:1.3 (ww. about
1-45% preferably about 2-35% and nore preferably about 5-25% of
stabilizer ylitol, sorbitol, ool g se,.isomalt, or dextrose,
about 10&7@% gﬁ]@’f]e‘rzﬁﬁli/a]fﬁéﬁ? e, té’ ?ﬁﬁ%é “Bteferably about 20-40% a
filler, antivdeatiouse.0.i5old%, pn@f%@%ﬁ:al@é@ltm@%%e%mb%mre preferably
about 2- M?tdlub{:h&xfmh e FREbEGHHAaRS Vi Prebesdred sedindtphar maceuti cal

conposi t hg IDLL SeSFH W34 50l ecndl pediydsagen Luner at eabout
0.5-4. 0% out 5-25% M CROCELACO 100about 20-40% HPMC ( hi gh
vi scosi t WHW (1 ow vi scosity)about 5-25% d ycer ol

di behenat eabout 1 5% Tal cabout 1-5% and optionally a pharmaceutically
accept abhess aatlEgred Bt fioipardicakrardnpspr efterpedeemediamnt the preferred

mean par tcgﬁék?lesb%eré%{uc)fx#lé%l d&&ﬂ?y{'lﬁg %@9@59 0ES-REef &Rkl y about 1-
200pm and even nore erably a ou% 5-1 In the nost preferred

enbodi meRECIRASPERarticR 88 A60FY SFef TS ’lee Tess than 1 nm The same
general and preferred particle sizes |i kevvl se apply to other stabilizers
accor di nghe osta i pREeNPF OFhe BBt Er 1PYETdPretPeRbodi WRPIts a coated tabl et

CONPri Si BGeferOr 814 @lowhUr 4N QlesCMRhE S@Srabes it bEdEina Hay dengen
f umar at eabout 4.0 XyI i tol Pa'Freferabl y V\%th a nean art cle size of about
0. 001- 0. SO™ARHAHob »32%0%9@’9 PROCEP AS PoBaHOuE ™ 19%- iﬁb #Hy HPMC having a

nom nal \ksBOSizkys off abeubrcHar 000 enPhes ankensafivds bbw edhe( about 2% by
wei ght) | "Lran: 1lzta%:1_cbn ref gxbs %fh@m Iél %Alite of

fegorterodine cf formula IT.

Thus, another aspect of this invention relates to the use of a
substance selected from the group consisting of xyiiteol,
sorbitol, polydextrose, isomalt, and dextrose for the
stabilization of a pharmaceutical composition comprising as
active ingredient an ester compound that is susceptible to
hyérolysis, particularly an ester of the active metabolite of
fesoterodine of formula {(II) and preferably such an ester as
indicated below, or a pharmaceutically acceptable salt ox

solvate thereof.

Esters of the active metabolite of fesoterodine of formula II
that can be stabilized in this way include the following

compounds

a2l vhenolic monoesters of formuiae TIT



about 65-75 ng HPMC having a nom nal viscosity of about 4,000 nPa.s when
di ssol ved (about 2% by weight)in water, preferably METHOCELO K4M about
65-75 ng d ycerol dibehenate about 8-12 ng Talc about 7-10 ng 35 and a
coating, preferably OPADRYO, preferably in an anount of between about 10
and 20 ng, and nore preferably about 15 ng OPADRYD. Another preferred
enbodi nent is a coated tablet conprising a core that further conprises:
Fesot er odi ne hydrogen funarateabout 4.0 ng Xylitol (preferably with a nean

particle size of about 0.001-0.30 far) about 36.0 ng M CROCELACO 100about
121.5 ng

wherein Rl is C1-Cg alkyl or phenyl

by identical diesters of formula TV

wherein each RY is as defined above;



HPMC havi ng a nom nal viscosity of about 100,000 nPa.s when dissol ved
(about 2% by weight) in water, preferably METHOCELO K100Mabout 70.0 ng HPMC
having a nom nal viscosity of about 4,000 nPa-s when dissolved (about 2% by
weight) in water, preferably METHOCELO K414about 70.0 ng G ycerol

di behenat eabout 10.0 ng Tal cabout 8.5 ng and a coating, preferably OPADRYQ
preferably in an anmount of between about 10 and 20 ng, and nore preferably
about 15 ng OPADRYO. The phazmaceutical compositions in addition nmay
contain mnor amounts (less than abpyt 3% and nore preferably | ess than
about 1% by weight) of inpurities. Mreover, the conpositions preferably
contain no nore than about 5% by wei ght water which nay be used during the
manuf acturing_praocess,. |l n_yet ot her. enbodinment, it is a coated tabl et
conprising a %gfgxﬁgﬁ%fﬁ§?%ﬁfﬁgg%%?%fbgine hydr ogen fumarat eabout 8.0 ma
Xylitol (preferably with a nean 36 particle size of about 0.001-0.20

nmm about 65- 80 M CROCELACO 100about 70-85 ng HPMC havi ng a nom nal

vi scosity of aégg} 00Q nmPa-s when dissol ved (about 2% by weight) in

wat er, preferabl O K10014about 110-130 ng HPMC havi ng a nom nal

vi scosity of about 4,90 2s when dissol ved (about 2% by weight) in
wat er, preferably, O Mvabout 20-30 ng dycerol dibehenateabout 8-12
ng Tal cabout 7-1

N

AN W

wherein Rl is as defined above, RZ? is hydrogen, C1-Cg

alkyl or phenyl with the proviso that R! and R? are

different,

= of formula VI

>0,
(J L
A

(V1)

wherein Rl is as defined above:



and a coating, preferably OPADRI ZO, preferably in an anount of between
about 10 and 20 ng, and nore preferably about 15 ng OPADRYO. In yet another
enbodi ment, it is a coated tablet conprising a core conprising:
Fesot er odi ne hydrogen funmarateabout 8.0 ng Xylitol (preferably with a nean
particle size of about 0.001-0.20 mmabout 72.0 ng M CROCELACO 100about
77.5 nmg HPMC havi ng a nom nal viscosity of about 100,000 nPa-s when

di ssol ved (about 2% by weight) in water, preferably METHOCELO Kl OOvabout
120.0 ng HPMC having a nom nal viscegity of about 4,000 nPas when di ssol ved
(about 2% by weight) in water, preferably METHOCELO X4Mabout 24.0 ny

d ycerol dibehenateabout 10.0 ng Tal cabout 8.5 ng 37 and a coating,
preferably OPADRYO 3 -about 10 and 20 ny,
and nore pref&rapty ar g OPADI The present
phar maceut i callEonposi tions can be prepared by known procedures, e.g.,
conpression or granulation. In the preparation of the pharnaceuti cal
conpositions, fesoterodine or a pharnaceutically acceptable salt or solvate
t hereof usually can be m xed with an excipient or m xture of excipients, or
di luted by an excipient or m xture of excipients, or enclosed within an
exci pient or mx¥yrle, of excipients. Ganul ates conprising fesoterodine or a
phar maceuti cal | .atable salt or solvate thereof can be produced by
granul ati on, for sire by dry granulation or, preferably, by wet

granul ation. Wt a®ion is usually perforned by adding a liquid, e.g.,
water, to a mxfurk of the active ingredient (i.e., fesoterodine or its
salts or solva further excipients to formgranulates (e.g., a sugar
al cohol - sel ectee bitol and xylitol) and then granul ating the wet

m xture. In one enbodinent tting a mxture of fesoterodine and sorbitol
or xylitol can be performeg“'I n Conventional granul ation equipnment, such as
a high shear mxer (e.g., Lbdige MGT 250) or fluid bed spray dryer (e.g.

G att GPCG 60/90), by spraying a liquid such as, e.g., ethanol,

i sopropanol , aqueous sol utions of ethanol or isopropanol, or preferably
“water or an aque@us granulating liquid onto the m xture of fesoterodi ne and
xylitol or sorbp by conventional pharnmaceutical techniques. Wetting al so
can be perforned ect addition of a liquid, such as water or an
aqueous granul ati l'i"guid to the above mixture during a mxing operation
in a proper mxin , €.0., a high-shear 38 m xer granulator. The
term "aqueous W ating quuid refers to an aqueous di spersion which
contains purif iggglneralised water (Ph.Eur.) as a liquid and a solid
subSt ance whi cf sed, suspended or dissolved in the Iiquid. The

m xi ng of eXC|p|ents,bLone\ﬂn)mjth fesoterodine may be effected in

conventi onal devi ces used f m xi ng of powders, e.g., notionless (passive)
m xers, fluidized bed, diffusion, biconic diffusion, biconic, turbular,
cubic, planetary, Y-, V-shaped or high-shear m xers.

wherein o and p are the same or different and represent
the number of methylene units ~{CHg3)- and may range from
¢ to 6; and



For drying the wet granul ate, conventional drying systens such as fluid-bed
dryers or drying chanbers can be used. In the processes as described above,
conpression, in particular to tablets, can be effected using an automatic
rotary tablet machine fromdifferent manufacturers of equipment for use in
t he pharnmaceutical industry. Conventional equipnment can be used for
applying a filmcoating, such as the Driacoater 1200 coating system or

ot her conventional coating pans used in the pharmaceutical industry. The
process for preparing the pharnmaceufjcal conposition can be carried out as
a wet or dry granul ation process or as a direct conpression process. It has
been determ ned, surprisingly, that fesoterodine is particularly stable in
a pharmaceutical conposition that is produced in the presence of a |iquid,
pref erabl y waferpoagahigaesions setly 45 (thabeprarfracadt 7tal~ conposition
conpri si ng f esot-RHeshNGKESo-Pr-@HEEETh PR B-aaeh 1 SHcaRithatiyORpIGaess,
particularly preferably if water is used as the liquid in the wet

granul ati on proceéss. 39 Since fesoterodine contains an ester functional
group, it was expected that exposing fesoterodine to water would lead to
nore hydrol yzard shett sehis esidr PhHaP 1966 CebposFIRP-PEIDIELETI ne to water.
Thus, prior tendirerApplbzeantsic, Wwohidn dier eorpednds yaat beninvase expect ed from
wet granul atiog. precgsses: tamekt omull ¥8kaAnuhaki R BrOGESSEs. |nstead,
surprisingly, for exanple, pharmaceutical conpositions of fesoterodine and
~xylitol in thénqjéﬁlﬁ‘ﬁ%f EPEBTlg‘T“’seltghat were produced by a process including
wet granul ation were tested for stability for 6 weeks at 40C, 75%r.H in
cl osed vim yeanshosmee fpund, timicoabsiiranhdy sdboutndQu88s hydr ol yzati on

product (dy.GracAGhEYe JBLARALI koAt ARL Vs RROUL QL% Lotalidegr adation
products "(see Table 8). In corl_:(L]LiELast t ab gts _conpri sLngté‘ esot er odi ne and

xylitol tAraF°wet’e 2pP S8 ISR GRBr e 6 (58 5 A _process not

i ncl udi ng-haeectyr andl atdbenpacaidradinmFeertides ARPICARAT 1 i"BR%ES ere found to
cont ai n ahaut sdaR% bydriel yenidiea pradute §irouw. pomcitsityeg et abol i te) and
about 2. 1,tqtal degradat Lol QLedYcL s i(3ae; Jabkgcdse Aggordingly, another
enbodi ment” pr.ovi ded her ei nis a phar maceuti cal conposition conprising

f esot er ofi WE*EAT- Y| FEBI®° whi ch phar maceuti cal conposition contains no nore
t han about 0.5% (and in particular, no nore than about 0.48% hydrolyzation
product (dreFerrédivhyerdtei:abedl teejpanttine avy ebbbarcabouti 7% (and in
particul ar,) RODNE; L haRabost Q. 682u1t0tatr degr adatl-anamphaduct s after
storage for @ wieelés at faboE 4OCh ZSfA)Cr. Ko d eg:_,l Oéeerdei}’:'ﬁ‘isr Phar maceuti cal
conposi t i 6 P ot SrReY shd RYPT 1o TR 116 Torm of tabl éts that were
produced Wypearppodesschasc Fadfngiet - gtafuPRr I sReiereitEst ed for stability
for 6 noddispabtbloRALt epenatate tharediyseddvi al s, and were found to contain
only aboufy,;0,2% hueeehyizak i PN IRdUste ([raBiiiRet | MerBhakold te) (by wei ght
as conpare _t.9, fesqter oldl rggg gnod %Hl y r%plou}:of;l's'i‘?’%g}x otal . degradation products
(see TablTH) T OntTaSt*Yabi et S"Cotiprisi ng fesot er.odf ne and xylitol that
Wer e prodiddthy: deyYERETarat | Bivredt ordeF tUPRR PRENEORERB L ESIdi ti ons, were
found to tWH}eebnt ai n about 0.8% hydrol yzation product (i.e., active

net abolite) and about 1.7%total degradation products (by wei ght as
conpared to fesoterodipne) (see Table 9).. Accardingly, provi ded herein
are is a ﬁhé’r”ﬁaﬁ%‘iﬁcitcﬁg %"(?nB]é%ﬁrftoﬁng%gr%rofléi%e ng%%aé:reg ?Cgael and xylitol,

whi ch pharameesitialcoBpmiFesPt Hoh 86Tt AR M5Fe2PHdh about 0.2% (and in
parti cul afre f@abiDF ehthsier@odt mdha2é¥%er hyfd fotwaiat il O )pr eddcthe(i . e., active

”Et abo'li g%aﬂﬁlﬁiz&ﬂ ggﬁzea%ﬁa_eaé@%tg%-ﬁ%t&?néom o@aét.a;aq]gal, ar,6 no mﬁre t han
about 1. t ot egr.adation. products ter. storage r nont hs at room
t enper at Lﬁre@ﬁeﬁa%if%éeag@% 51%3.“ %_sé’rp!#aﬁa 2’8 e{s?carafgll?%brogvgd‘ process for

pr oduci ngPar tgrahulatsceinatesoter G B EHPORY Stabrifzefeasitéfified above
conpri Si ngeithefsies ebravhagr anwwabl ng fregeter aticheiamdobhecost abi | i zer.
Simlarlye,dravidad is, aaia0H & enef rigset erodisier andracnidhiel i zer as

defi ned aBov% obt aj a@e by or produced by a process conprising the step of
wet granutatd ﬁ@tf&g!t' todi ne and the stabilizer as defined above, in a
preferred enbodi nent, water is used in wet granul ation. The process of wet
granul ation may conprise: (a) providing a m xture of fesoterodine and a
stabilizer as defined above; (b) adding water to the m xture to forma wet
m xture; and (c) granulating the wet m xture. The ratio of fesoterodine
stabilizer in the mxture of step (a) may be fromabout 1:1 to about 1:20,
and is nore preferably fromabout 1:1 to about 1:10. In a preferred

enbodi ment, the wet aqueous granul ation process conprises: 1 granulating
said fesoterodine or said salt or solvate thereof together with suitable
exci pients such as, e.g., a stabilizer as defined above using water or a

. o o, . I o,




conpressing the conpression mxture to the desired form and optionally
applying a coating. In yet another enbodi nent, a pharnmaceutical conposition
conprising fesoterodi ne or pharmaceutically acceptable salts thereof is
produced by: (a) (b) (c) (d) (e) at |east one other m xing the

granul ates with excipient, preferably at |east one type of hydroxypropyl

nmet hyl cel l ul ose to forma m xture of granulates and the at | east one other
exci pient, preferably hydroxypropyl nethylcellul ose, and optionally adding
further excipients; (f) pressing the,m xture of granulates and the at |east
one ot her excipient, preferably hydroxypropyl nethylcellulose into tablets;
and (g) coating the tablets. The pharmaceutical conpositions described
herein in the formof a tablet, or optionally a coated tablet, are
surprisingly stable under harsh conditions (40C, 75% relative humdity).

42 The shel L@ 0 ra ef e 1 edmpeapOshii on at room tenperature can be as
| ong as 2 years. Exanple 1. Preparation of the granul ate by net

granul ati on .4 kg of fesoterodine drogen .fumarate.and 57.6 kg of

xylitol v%‘re@pgﬁf"‘@hg‘ né%’ﬁ“‘é"r”ﬁ%%‘feyfexﬁ?‘pg% °t o a%é’ﬁsasgtéa}%%rl}re% ed, it was passed
t hrough acasivegét{opssnmmbe CREgEOeforh f@1R9W ogen fumarate and xylitol were
passed through a sieve (0.8 nm. The materials were transferred into a

sui tabte X"gﬂlgiﬁg'@é{ti%f%’omgﬁémloﬁt Obmd-8slny #RdiLO& IO ¥25 or Ldige :
Di osna Plﬂ%%ﬁ?nd nlxeg {or 1 nlnu%ﬁ. .3.§ &x%Logﬂﬁ'EEegt ter were added to
the dry nf &*Thidte R VS TR X COT e Was StiTred wth a chopper for
90 to 120resd@shddeorafheion RErakeas 6fPti ¢tf Tafld Ihé cRentsl were

t ransf er ractH @ha: sifevr ngodmrchi neekd e wbugréditl a6& was passed t hrough a

fsi eve or @m&%ﬁff‘pﬁa%m;?cmcaﬂ&%pé%@e&% ?Bﬂ&ﬂnﬁt%\l’@%sgr%&@ton Era%/s ?t 450
or a mn m ina in r./oven until a er content of no
nor e thanégi-lS%?"’ %?g’dg?%edgg%aoﬁﬁé?@tn%gé% %%Ss"s“éaé"%‘}*ou%ﬁ@ea sieve (0.5t0 1.0

m) . preferably, such a pharmaceutical composition contains at

least about 89% of fesoterodine after storage under such

conditions.

A pharmaceutical composition comprising fesoterodine and a
stabilizer as defined above, wherein the fesoterodine is
stable against degradation at about 40°C, 75% r.H. in an open
vial such that after about 6 weeks at about 40°C, 75% r.H. in
open vial the pharmaceutical composition containg no more than
about 7%, 6%, 5%, 4.9%, 4.8%, 4.7%, 4.6%, 4.5%, or 4.4% of

active metabolite of formula (II}.

A pharmaceutical composition comprising fesoterodine and a
stabilizer as defined above, wherein the fesoterodine is
stable against degradation at about 40°C, 75% r.H. in a closed
vial such that after about 6 weeks at about 40°C, 75% r.H. in
¢losed vial the pharmaceutical compesition contains no more
than about 2.5%, 2.2%, 2.1%, 2%, 1.9%, 1.8%, 1.7%, 1.6%, L.5%,
1.4%, 1.3%, 1.2%, 1.1%, or 1% of active metabolite of formula
{II). More preferably, such a pharmaceutical composition
contains no more than about 1.0%% of active metabolite of

formula (II} after storage under such conditions.

A pharmaceutical composition comprising fesoterodine and a
stabilizer as defined above wherein fesoterodine is stabile



M xing (speed: 8 rpm) was perfornmed for 5 mnutes. 2. Preparation of the
press mxture 2.1. 4 ng SRtablets 16.0 kg of the granul ate and 48.6 kg of
M CROCELACD 100 were passed through a sieve (0.5 to 1.0 mm (e.g.,

FREW TT), transferred into a m xing contai ner and m xed (speed: 8 1pm for
10 m nutes. 43 28.0 kg of hypronellose (e.g., METHOCELO KI OGOV, 28.0 kg
of hypronellose (e.g., METHOCELOK4M, 4.0 kg of glycerol dibehenate and 3.4
kg of talc were added to the pre-m xture and m xed (speed: 8 rpm for 1

m nute. The m xture was passed thrpugh a sieve (0.5 to 1.0 m) (e.g.,
FREWTT) into a mxing container. Mxing (speed: 8 rpm for 10 to 30

m nutes was parte/ned. 2.2. 8 ng SR tablets 32.0 kg of gr anul ate and 31.0
kg of M CROCELACO 100 were passed through a sieve ( &o 1.0 (e.qg.,
FREW TT) 2oeiafs (Eerediiftoca %?Ps%rr?g‘S%orﬁ%éu heil- afd® rfi&8 (slﬁ%ed 8 rpm for
10 mi nut eschotiE:. A fkgr albohypr ereks gse abeuty 25°QVEFPOCEIFA) 3Kl OOM), 9.6 kg of
hyprom?' '&%geé%m, tﬂ@mugff&@m AnBokir 0k ghyeenslndibebenate and 3. 4

kg of tal.c pere,added 4 sl he aereomﬁtw@%amdgw "da( speRd: o8y o) for 1
m nut e he mxtur rou

e was$ passe 05t01 nmm (e.qg.,
FREW TT) 9nPot% i ?Fﬁjgvecﬁlﬁf%or]réfte MR %ﬁe%stﬁ% “Fet) for 10 to 30
m nut es wasrperdwriged. cc@roFablont towig iTiyend Wﬂ@hé‘éﬁ%la@%‘st - XBfre was
transfer rc&d ab0i e MRtaby itabbetropmetd ng rangteenpt@ssedutderovath bi convex
tabl et s. Cgatl ng OPADRYO and purified water were added to a vessel under
stirring. O?ﬁl mXture was stirred for at least 1 h. Then the suspensi on was
passed through a sieve of a suitable size (e.g., 300 um) and transferred
i nt o t he Bobutieretaskbatinehes cobei sigbpanze UQEd ritheoater 1200). A film

coating %ﬁ@@édt&@a@mdﬂ@@sﬁﬂr&sc&ws1ﬁ@n§émbrﬁun@r tag bef the suspension

until the t. t ahl Vas 4 Exenpl ary
Conposi ti o\rq{‘3 t§ps ta?%%d% %31 g}a%sgngorrpég??{ (;rlﬁisef?fab ys}q:r Conposi tions of

f esot er odi ne 4 ng SR tablets EXAMPLES A
Granplates

As mentioned above, the pharmaceutical composition of the
present invention may be in the form of a granulate. The
granulate may optionally contain at least one further
excipient. Whereas fesoterodine itself was found to have
degraded after about 12 weeks at about 40°C, 75% relative
humidity (r.H.) in open vials to the extent that only about
50% of the original fesoterodine remained in undegraded form,
a granulate of fesoterodine and xylitol was found to have
about 93% of the original amount of fesoterodine remaining in
undegraded form after about 12 weeks under the same

conditions.

Thus, exemplary, non-exhaustive examples of fesoterodine

granulates are provided.

A granulate of fesotercdine and a stabilizer as defin=d above
wherein the fesoterodine in the granulate is stable against
degradation at about 40%, 75% r.H. in an open vial such that
after about 6 weeks at about 40°C, 75% r.H. in open vial the
granulate contains no more than about 2%, 1.5%, 1%, 0.9%,
0.8%, 0.7%, 0.6%, or 0.5% of active metabolite of formula (II)

by weighnt. More preferably, such a granulate contains no more



B C Tabl et Core Fesot er odi ne hydrogen fumarate 4.0 4.0 4.0 Xyl tol 36.0
36.0 36.0 Lactose nonohydrate (75% / mcrocryst. cellulose (25%(e.q.

M CROCELACO 100) 124.5 121.5 121.5 Hyoronell ose (e.g. METHOCELO KI COM) 70.0
70.0 70.0 Hyoronell ose (e.a. METHOCELO K4M 70.0 70.0 70.0
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than about 0.58% of active metabolite of formula (I} after

storage under such conditions.

A granulate of fesoterodine and a stabilizer as defined above
wherein the fesoterodine in the granulate is stable against
degradation at about 40°, 75% r.H. in & closed vial such that
after about 6 weeks at about 40°, 75% r.H. in closed wvial the
granulate contains no more than about 2%, 1.5%, 1%, 0.39%,
0.8%, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, or 0.2% of active
metabolite of formula (II). More preferably, such a granulate
contains no more than about 0.23% of active metabolite of

formula (II) after storage under such conditions.

A granulate of fesoterodine and a stabilizer as defined above
wherein the fesoterodine in the granulate is stable against
degradation at about 25°%, 60% r.H. in a closed vial such that
after about 6 weeks at 25°C, 60% r.H. in closzed vial the
granulate contains no more than about 1%, 0.9%%, 0.8%, 0.7%,
0.6%, 0.5%, 0.4%, 0.3%, 0.2%, or 0.1% of active metabolite of
formula (II). More preferably, such a granulate contains no
more than about 0.36%, even more preferably no more than about
0.12% of active metabolite of formula (II) after storage under

such conditions.

In preferred embodiments, the granuiate includes polydextrose,
soriitol, or particularly preferably xyliteol as the
- stabilizer.

Further provided are granulates of fesoterodine formed by a
granulation process, preferably wet granuiation, with a

suitable exgipient, such as a stabilizer as defined above.

2 granulate produced from such a granulation step preferably
has a fesoterodine/stabilizer ratio of about 1-30% [w/w], more
preferably about 1-20% [w/w]l, more preferably about 3-15%
Iw/w], and even more preferable about 5-10% {w/wl. In a
particularly preferred embodiment, & granulate includes a



di behenate 8.0 10.0 10.0 Talc 7.5 8.5 8.5 Purified water

as. *

|
s.: Filmcoat White 10.0 White 10.0 Blue 15.0 Purified water
S

fesoterodine/xylitol or fesoterodine/sorbitol ratio of about
1-30% {w/w}, preferably about 1-20% [w/wl, more preferably

about 3-15% [w/w)], and even more preferably about 5-10% [w/w].

The average size of the granulate can be controlled by usual
technicues such as sieving or milling, and typically may be
below about 4 mm, preferably below about 2 mm, more preferably
below about 1 mm, and even more preferably below about 0.75

mm, e.g. about .5 mm.

Fesoterodine granulates as described herein, particularly if
produced in a wet granulation process, are surprisingly stable
under humid stress conditions. The granulates can be further
processed and incorporated into pharmaceutical compositions
that are also surprisingly stable.

It has been further surprisingly found that granulating
fegoterodine with either xylitol or sorbitol provides for
enhanced stability during the granulation process as compared
to granulating fesoterodine with eilther mannitol or maltitol.
When fesoterodine was granulated separately with these four
sugar alcohols and tested for the amount of hyvdrolyzation or
total degradation that occurred during granulation, it was
found that granulating with xylitol or sorbitol resulited in
less degradation  -products than granulating with mannitol or
maltitol. Granulating with xyliitol or sorbitol led to the
formation of about 0.06% to about 0.07% of hydrolyzation
products and total degradation producis, while granulating
with mannitol or maltitol led to the formation of about 0.42%
to about 0.73% of hydrolyzation products and total degradation
products. {See Table 7).

The surprisingly superior results observed for granulation
with xviitol or sorbitol were alsc observed when fesoterodine
granuiates including xylitol or sorbitol were used to prepare
pharmaceutical compogitions. Pharmaceutical compositions in
tablet form that were prepared with granulates of fesoterodine



Total 330.0 330.0 335.0 g s. = quantumsatis = as nuch as needed renpved
during tying of the wet granulate or during filmcoating, to a total
resi dual noisture of approx. 2.5-3.5% Nunbers are in mlligrans. 45 Table

2: Compositions of fesoterodine 8 ng SR tablets EXAMPLES D E F G H Tabl et
core
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that included xylitol or sorbitol exhibited far less
hydrolyzation products and total degradation products (about
0.06% to 0.11%) than tablets prepared with fesoterodine
granulates containing mannitol or maltitol {about 1.1% to
1.7%). (See Table 8}.

The difference between sorbitol and mannitol is especially

surprising since these twe sugar alcohols are iscmers.

Tn another embodiment the present invention provides the use
of granulates comprising fesoterodine and a stabilizer, as
described herein, for the treatment of urinary incontinence,
gspecifically urinary urge incontinence, urinary urgency and/or
urinary frequency and the preparation of a medicament for
treating such conditions. Preferably, the granulates wnich are
used for preparing the medicament (such as, e.g., a tablet)
comprise a sugar, sugar alcohol, polyecl, or derivative thereof
{such as, e.g., xylitol, sorbitol, pelydextrose, isomalt, or
dextrose). The medicament may be in the form of, e.g., &
granulate, a capsule, a tablet or a coated tabletb.

In vet a further embodiment, provided is a solid
pharmaceutical composition for rhe oral administration of
fesocterodine or a pharmaceutically acceptable salt or solvate
thereof, preferably fesoterodine hydrogen fumarate, that can
be obtained by mixing the granulate described herein with at
least one further excipient, preferably with at least one type
of sustained release-agenis, such as hydroxypropyl
methylcellulose (HPMC), and optionali other excipients.

In another aspect, the active ingredient {Fesoterodine or a
pharmaceutically acceptable sait thereof) is embedded in a gel
matrix formed by a sustained release agent as described

hereinafter, preferably by a gel matrix formed by at least one



Fesot er odi ne hydrogen funarate 8.0 8.0 8.0 8.0 8.0 Xylitol 72.0 72.0 72.0

72.0 72.0 Lactose nonohydrate (75%/ mcrocryst. cellulose (25% (e.g.
M CROCELACa 100) 80.5 140.0 80.5 77.5 77.5 Hypronel | ose (e.g. METHOCELa
0014) 120.0 165.0 120.0 120.0 120.0
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type of a water swellable sustained release agent, such as a
cellulose ester or ether, and preferably formed Ly at least

one tyvpe of HPMC.

More preferably, a granuliate comprising the active ingredient
(Fesoterédine or & pharmaceutically acceptable salt thereof}
and a stabilizer as defined above , are embedded in a gel
matrix formed by at lesast one type of HPMC. Such a formulation
comprising fesoterodine, a stabilizer and a gel matrix formed
by at least one type of HPMC is preferably designed to release
fegoterodine over an extended period of time, preferably to

allow for once-daily oral administration.

Suitably, such a once-daily formulation contains at least
about 20% HPMC by weight of the total weight of the
formulation, and more preferably at least about 25% (w/w),
such as between 25% and 65%, and even more preferably at least
about 30% (w/w), such as between 30% and 65%, and particularly
preferably at least about 35% {(w/w) such as between 35% and
55% HPMC.

The particularly preferred formulations of the present
disclosure, such as for examples the formulations “AY, "B",
wew o wpe, WEY, #FR 0 ovge and "HY given in tables 1 and 2 of the
Experimental part of thig application, were shown in clinical
studies and/or in biocequivalence studies to be effective for
the once-daily administration in men. They all exhibit a
particular fesoterodine release profile in ip-vitro
dissolution assays. These formulations and other formulations
showing the respective dissolution profiles form another

embodiment of the present disclosure.

particularly preferable pharmacsutical compositions comprising
fesotercdine show a cumulated fesoterodine release (in weight
percent based on the theoretical amount of fesoterodine in the
formulation) in an in vitro dissolution assay according to USP
711 (in phosphate buffer pH 6.8, 37°C, at 75 rpm) as follows:

| C.



Hypronel | ose (e.g. METHOCELa K4M 24.0 33.0 24.0 24.0 24.0 G ycerol
di behenate 8.0 11.0 8.0 10.0 10.0 Talc 7.5 11.0 7.5 8.5 8.5 Purified water
g.s.* g.s.* g.s.* gs.* O S.
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¢ about 5 to about 30%, preferably about 6§ to about 2Z6%
fesoterodine release after 1 hour,

e about 15% to about 40%, preferably about 18% to about 38%
fesoterodine release after 2 hours,

& asbout 35% to about 65%, preferably about 36% to about 56%
fesoterodine release after 4 hours, and

s at least about 75%, preferably at least about B80%
fesoterodine release after 16 hours.

The gel matrix for releasing fesoterodine is preferably formed
by @& sustained release agent, particularly by one that is
swellakle in contact with water, in an amount of about 20-80%
{w/wl, preferably about 25-65%, more preferably 30-65%, and
even more preferably about 35-55% {w/wl based on the Total
composition.

The matrix may optionally contain further ingredients. In
particular, a filler such as lactose and/or microcrystalline
cellulose also may be embedded in the matrix.

In another embodiment, a sclid fesoterodine composition
comprises at least two types of hydroxypropyl methylcellulose
{(HPMC) . The two types of HPMC may be chemically identical but
differ in their viscosity, when dissolved in water under
standard conditions. Alternatively, two types of HPMC which
differ chemically may be used.

A particularly advantageous compesition can be obtained when
one type of HPMC has a nominal viscosity of about

100,000 mPa-g {i.e., 100,000 % 20,000 mPa-s), and the other
has a nominal viscosity of about 4,000 mPa-s {(i.e., 4,000 %
1000 mPa-s} when dissolved in water at about 22°C in a
concentration of about 2% by weight.

In one preferred embodiment, the ratioc of fesoterodine or the
pharmaceutically active salt or solvate thereof and HPMC is



Filmcoat 15.0 15.0 10.0 10.0 15.0 Purified water g.s.* ¢g.s.* gq.s.* a.s.*

gs. *

Total 335.0 455.0 330.0 330.0 335.0
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between about 1:80 and about 1:5 [w/w]. Even more preferred
are weight ratios of between about 1:70 and about 1:10 [w/w]
and even more preferably between about 1:40 and about 1:15
fw/wl.

Anocther preferred embodiment is a solid pharmaceutical
composition that comprises about 0.25 to about 10% [w/w]
fescterodine or its pharmaceuntically acceptable salt or
solvate. Most preferred compositions include fesoterodine in
an amount between about 0.5 and about 4% ([w/w]. A& preferred
composition further may contain one or more additiomal
excipient(s), such as one or more filler(s), binder(s} and/or
lubricant (s}, and among them lactose, microcrystalline
cellulose, talc and glycerol dibehenate are particularly

preferred.

nt £f th T i L1

The compositions are preferaply formulated in a unit dosage
form. Bach unit dosage form can contain from about 0.5 to 20
mg, preferably about 1-8 mg, and more preferably about 2, 4,
or B mg of fesotercdine or a pharmaceutically acceptable salt
thereof, such as, e.g., the hydrogen fumarate salt. The term
*unit dosage form" refers to physically discrete units
suitable as uvnitary doszages for human beings or other mammals,
each unit containing a predetermined quantity of fesoterodine
or its salt calculated to produce the desired therapeutic
effect, in addition with suitable pharmaceutical excipients.
Most preferred are scolid administration forms (such as
tablets, coated tablets, granulates and capsules) that only
regquire a once-daily administration to the patient tc achieve

the desired therapeutic effect.

Pharmaceutical excipients that may be present in the

compositions described herein include sustained release ("SR")



g.S. = quantum satis, as nuch as needed renoved during drying of the wet
granul ate or during filmcoating, to a total residual noisture of approx.
2.5-3.0% Nunbers are in mlligrams. E. Stability Tests The tabl et
conpositions of Exanples A, F, and G containing 4, 8, and 8 ng fesoterodine
hydrogen fumarate, respectively, were tested for stability. The results are
shown in Table 3 bel ow. The undegraded fesoterodine in the tablets was
measured under the follow ng HPIC conditions and taken as an indication of
stability: e Colum: Prontosil Spherg bond CN, 5 pm 250 nmx 4 mm or

equi val ent 46 Conponent A: Water/trifluoroacetic acid 1000/1 (v/v)
Conponent B: Acetonitrile/trifluoroacetic acid 1000/1 (v/v) G adient
profile: Tinme (mn)%A 98 0.07525 10. 07525 10. 15050 19. 05050, Flow rate:
1.2 ml/ miagentGolddarn et flelemsend| HiEeerBe® vOFife: 75 pi, Detection
wavel engthcigZhmnedhexiset entinohudddre of the active netabolite was about
4.7 mn; response factor: 1.5. Evaluation of the HPLC results was by the

Pt oduct | CHERR S S oler CadSr R otorage at 250 6% M In i osed
containers (25 nL brown gl ass bottle sealed wwth a plastic cap and a
par af f i n Igeahd nharnktdoutadmengesi ticant), tHeorresgrtesemrdatPvelconposi ti ons
i's shown j gudablea3rbalew. rdakhe: Sonli A8 ©f11 usually contain one
or more sustained release agents. Suitable sustained release
agents are preferably those that swell upon contact with water
such as polyvinylpyrrolidone, pregelatinised starch,
polymethacrylate, polyvinylacetate, dextranes, starch,
cellulase and cellulose ethers and esters like
methylcellulose, methylethvlicellulose, hydroxyethylcelliuvlose,
hydroxypropylmethylcellulose, hydroxypropylcellulose, or
carboxymethylceliulose, or mixtures thereof.

Preferred examples of sustained release agents are
hydroxypropyl methylceliulose (HPMC) or mixtures of different
HPMCs. HPMC may act both as a binder and sustained release
agent. HPMC is preferably present in an amount that allows for
the formation of a gel matrix from which the active ingredient

is gradually released.

In a preferred embodiment, two types of hydroxypropyl
methylcellulose of a different viscosity are used. In these
mixtures, one HPMC may have a high viscosity and one HPMC may

have a low viscosity.

"High viscosity HPMCs" are those having (at 22°C) a nominal
viscosity (by Ubbelohde viscometers) of between about 70,000
and about 150,000, and preferably of about 100,000 (i.e.,
100,000 *+ 20,000) mPa-s when dissolved {(about 2% by weight) in
water. “Low viscosity HPMCs” refers to HPMCs having at room
temperature a nominal viscosity of between about 3,000 and
aboutr 20,000, and preferably of about 4,000 mPa.s (i.e., 4,000
+ 1,000 mPa-s) when dissolved (about 2% by weight) in water.
Preferably the rate of substitution with methoxyl groups of



Storage Ex. A 4ng %ydr Ex. F 8ng %iydr Ex. G 8ng %I N dr Ex. G 8ma %egr
Initial 0.47 0.51 0.11 0.69 3 nonths 0.50 0.58 0.16 1.05 6 nonths 0.53 0.69
0.21 1.10 9 nonths 0.70 0.65 0.31 1.20

the HPMCs used is between about 15 and about 35%, and
particular preferred between about 18 and about 30%, while the
rate of substitution with hydroxyvpropoxy groups is preferabliy
between about % and about 14%, and more preferably between
about 7 ané about 12%. Suitable gualities are found in, for
example, METHOCEL® E4M, METHOCEL® K4M, METHOCEL® K15M and
METHOCEL® K100M which are obtainable from the Dow Chemical
Comparyy .

Particularly preferred brands are METHOCEL® K100M having a
nominal viscosity of about 106,000 mPa.s and METHOCEL® K4M
having a2 nominal viscosity of about 4,000 mPa-s. The weight
ratios of METHOCEL® K100M and KéM used in the compositions and
formulations described herein can be in the range of about
20:1 to about 1:2, and are preferably in the range of about
10:1 to about 1:1.5, and are even more preferably in the range
of about 7:1 tc about 1:1.3.

In one embodiment, one distinct type of HPMC mav be used, such
as, e.g., HPMC with & nominal viscosity of between about

50, 00C and about 120,000 mPa-s, wherein HPMC with a viscosity
of between about 50,000 and about 100,000 mPars is preferred.

Disi

Further, the compositions and formulations described herein
can also contain disintegrants, such as pregelatinized starch,
sodium starch glycolate, microcrystalline cellulose,
carboxymethylcellulose sodium (CMC-Na), cross-linked CMC-Na,
polacrilin potassium, low-substituted hydroxypropylcellulose
or mixtures thersof. The presence of a disintegrant in
compositions and formulaticns described herein is not

necessary, but may be desirable.



12 nonths 0.88 0.75 0.39 1.37 18 nonths 0.85 1.01 0.37 1.26 24 nonths 0.94
1.14 0.78 1.95 47 %iydr = Hydrol yzation product of fesoterodine (active
netabolite) [% by wei ght] %egr = Total degradation of fesoterodine [90- by
wei ght] b.),Starage_inQn.ri Fesoterodi ne hydrogen fumarate, a granul ate
cont ai ni ng fesoterodi ne hydrogen fumarate and xylitol in a weight-ratio of
10: 90, as well as a conposition conprising fesoterodi ne hydrogen fumarate
and xylitol were stored in open vials (25 m brown glass bottles) for up to
12 weeks at 40C and 75%r.H The r Its are shown in Table 4 below. The
degradati on of fesoterodi ne was neasured by HPLC. The foll owm ng conditions
were used to neasure degradation products in the stability testing of

f esot erodi ne hydrogen fumarate: * Colum: Polaris Cl18-Ether, 3 gm 250 mm x
4.6 mm EEllerd/2AndafsEt er / met hanesul fonic acid 1000

The pharmaceutical compositions described heresin can further
contain fillers and/ox binders such as microcrystalline
cellulose, powdered cellulose, compressible sugar, starch
(e.g., corn starch or potato starch), pregelatinized staxrch,
fructose, sucrose, dextrose, dextranes, other sugars such as
saccharose, siliconized microcrystalliine cellulose, calcium
hydrogen phosphate, calcium hydrogen phosphate dihydrate,
dicalciumphosphate dihydrate, tricalciumphosphate, calcium
lzctate or mixtures thereof.

preferably, the excipients include at least one filler
selected from microcrystalline cellulese and lactose
monohydrate. More preferably, a mixture of lactose and
microcrystalline cellulosze in a ratic of about 1:1 to about
2:1 [{W/W] is used as the excipient. A particularly preferred
excipient is MICROCELAC® 100, which is a co-processed mixture
of lactose monohvdrate and microcrystalline cellulose im a
ratio of 3:1, both of pharmaccopoeial gualicy, manufactured by
combined spray-drying. Both the £illing properties of lactose
and the binding capacity of microcrystalline cellulose are
synergistically co-processed to one excipient providing
improved flow properties and better tabletting performénce to

the composition.

The compositions described herein alsc can comprise binders,
such as cellulose derivatives (e.g., methylcellulose and
sodium carboxymethylceilulose), gelatin, glucose, lactose,
sucrose, polyethylene glycol, pelymethacrylates,
hydroxypropylicellulose, sugar alcohols, pregelatinized starch
and sodium alginate. These may be helpful to form granules.
Some of the preferred stabilizers such as xylitcl and sorbitol

also have binder preoperties.

if binders are used to form granulates, they can preferably be

used in a mean particle size of about 1-300pum, more preferably



0.5 (v/v) Fluent B: Acetonitrile/methanesulfonic acid 1000 :0.5 (v/v)
Typi cal gradient profile: Ti me (m n) %A%B 0. 06733 16. 03862
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about 1-200um, and even more preferably about 5-100 um. Most
preferably, the binder particles should be smaller than about

1 mm.

For example, if xyiitol is used to form granules, suitable

qualities are provided by XYLITAB® 300 or XYLITOL® CM50 (hoth
produced by Xyrofin Oy, Kotka, Finland and commercialized by
Danisco), and XYLITOL S0 {produced by Roguette GmbH, Germany}

Lubricants

The compositions and formulations disclosed herein can also
comprise lubricants, antiadherents and/or glidants such as
stearic acid, magnesium stearate, calcium stearate, sodium
iauryl sulphate, hydrogenated vegetable oil, hydrogenated
castor o0il, sodium stearyl fumarate, macrogols, glycercl
dibehenate, talc, corn starch, silicone dioxide or mixtures
thereoi.

The preferred lubricants are talc and glycerel dibehenate.

The term "glycerol dibehenate" as used herein shall be
considerad synonymous with "glyceryl behenate®.

Coatinas

Optionally, compositions and formulations described herein,
inciuding cores/tablets, can be coated with conventional
materials used for film coating, e.g., as described in
Pharmaceutical Coating Technoleogy., 1995, edited by Graham
Cole. Film coating compositions usually contain the following
cbmponents: polymer (s), plasticizer{s}), colorant(g]/
opacifier(s), vehicle(s). Minor quantities of flavours,
surfacrants and waxes also can be used in the f£ilm coating
soiution or suspension. The majority of the polymers used in
£ilm coatings are either celliulose derivatives, such as the

cellulose ethers, or acrylic polymers and copolymers.



18. 00100 * Columm tenperature: 35C Flowrate: 1.2 mb/mn O Detection
wavel ength: 220 nm O Injection volunme: 20 [IL The retention tinme of the
active nmetabolite was about 4.1 min (rrt = 0.50): response factor: 1.4.

48 A conparison of the observed average of undegraded fesoteiodine of a

f esot er odi ne-cont ai ni ng granul ate and a correspondi ng conposition as
conpared to pure fesoterodi ne after open storage under stress conditions is
set out in Table 4, wherein values are indicated in % of fesoterodine

hydr ogen fnmarate remaini ng at variggs tinmes.

Occasionally encountered are high molecular weight
polyethylene glycols, polyvinylpyrrolidone, polyvinyl alcohol
and waxy materials.

Typical cellulese ethers are hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropyl methylcellulose and
methylcellulose. Acrvlic polymers comprise a group of
synthetic polymers with diverse functionalities. Some of them
can be further modified to enhance swelling and permeability
by the incorporation of materials such as water soluble
cellulose ethers and starches in order to ensure complete
disintegration/dissolution of the film.

The commonly used plasticizers can be categorized inte three
groups: polyols {glvcerol, propvlene glycol, macrogols),
organic esters (phthalate esters, dibutyl sebacetate, citrate
esters, triacetin}, ecils/glycerides {castor oil, acetylated

monoglycerides, fractionated coconut oil).

Colorants/opacifiers are clagsified into several groups:
organic dyes and their lakes, inorganic colors, natural
colors. Different materials from each group can also be

combined in defined ratios.

One suitable composition of a coating suspension (calculated

on dry material) comprises:

° about 1-99% by weight of polymer, preferably about 1-95%
of polymer,

° about 1-50% by weight of plasticizer, preferably about 1-
40% of plasticizer,

» about 0.1-20% of colorant/opacifier, preferably about

0.1-10% of colorant/opacifier.

Film coats may be prepared from readyv-to-make preparations
which are available on the market. One preferred film-coat
material is OPADRY®, particularly QOPADRY® blue, which is =a

mixture of 6 components, i.e., polyvinyl alcohel {fiim forming



Tabl e 4 Storage at 40C and 75%r.H. Fesoterodi ne (pure) aranul ate
containing fesoterodine/xylitol 10% 90%wt/wt) Conposition (Ex.B) Initial
98. 96% 99. 04% 99. 18% 1 week 98.56% 98. 83% not neasured 2 weeks 97.67%
98. 61% 96. 98% 4 weeks 94. 32% 97. 45% 94. 79% 12 weeks 50. 39%
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agent}, PEG (plasticizer), lecithin {emollient), talc
(lubricant), titanium dioxide {white pigment), indigo carmine
aluminium lake {dve). Depending on the desired opacity, the
preferred amount of the coating is about 4-6% w/w of the

tablet, preferably about 4.5%.

A Film coating dispersion or suspension can be prepared by
using different solvents (water, alcohols, ketones, esters,

chlorinated hydrocarbons), but water is preferred.

While a coating may in principle be used t¢ modify the release
of the active ingredient from a formulation, the coating of
the pharmaceutical formulation of the present invention does
preferably not or not significantly modify the release profile
of fesoterodine. Preferably, the coating is applied to the
fesoterodine formulation for patient’s convenience only, i.e.
to improve the handling and the appearance of the final
tablet.

Preferred guantities of ingredients

Preferred exemplary, non-exhaustive examples of solid
pharmaceutical compositions will now be described. All
percentages are weight based {w/wl, relating to the total

weight of the composition, unless indicated otherwise.

One embodiment relates to a pharmaceutical composition that

CoMpYises:

- Bbout 0.3-5.0% [w/w} of fesoterodine or a salt thereof,
preferably fesoterodine hydrogen fumarate.

-~ About 5-25% [w/w] of stabilizer, e.g. xylitol, sorbitol,
polydextrose, isomalt, or dextrose. The stabilizer
preferably has a mean particle size of about 0.0601-0.30
atis (I

- about 20-40% [w/w] of fillers and/or binders, such as

lactose monohydrate and microcrystalline cellulese.



92.83%89.76% c) Stability of blends of fesoterodine with sugar al cohols
Bl ends of fesoterodine hydrogen fumarate with xylitol, sorbitol, mannitol
and maltitol were stored for 6 weeks and 3 nonths, respectively, in closed
vials at 259C and 60%r.H., in closed vials at 40C and 75%r.H., or in open
vials at 400C and 75%r.H. and then tested for stability by measuring the
portion of undegraded fesoterodine. The initial portion of undegraded of
the fesoterodine in the blends was 99. 7% Table 5a shows that while
fesoterodine is stabilized agai nst degradation in open vials when m xed
with xylitol or sorbitol, it deconpdses nore rapidly when mixed with
mannitol and maititol. Table 5a: Undegraded fesoterodine in blends after 6
weeks and 3 nonths, respectively 49 Blend of fesoterodine with: closed

vial 25C, 60% kudhe 0pepsy i@l wh0QEréaMrdopitl Moyt 8411119se, Gneeks 99.6 98.7 3
months 99. 6 géfe é§%£&§cgbd%f125mé§%wﬁﬁggi %%@E&rably 30-65%, and even
more preferably about 35-55% {w/w] hydroxypropyl
methylcellulose.
- About 1-10% {w/w] lubrigcants, such as glycerol dibehenate

and/or talc.

More preferable is a pharmaceutical composition that

comprises:

- about 0.3-5.0% {w/wl of fesoterodine or a salt thereof,
preferably fesoterodine hydrogen fumarate;

- about 5-25% [w/w] of stabilizer, e.g. xylitcl, sorbitol,
polydextrose, isomalt, or dextrose {(preferably having a
mean particle size of 0.001-G.30 mm);

- about 20-40% [w/w] of a mixture comprising about 45-B0%,
preferably about 75% (w/w) lactose monohydrate and about
55-20%, preferably about 25% {(w/w) microcrystalline
cellulose; )

- about 20-65%, preferably about 25-65%, more preferably
about 30-65%, and even more preferably about 35-55% [w/w]
hydroxypropyl methylcellulose;

- about 1-10% [w/w)] lubricants, such as glycerol dibehenate

and/or talc.

In another specific embodiment, a pharmeceutical composition

comprises

- about 0.5-4.0% [w/w] of fesoterodine hydrocgen fumarate;

~ about 5-25% [w/w] of stabilizer, e.g. xylitol, sorbitol,
polvdextrose, isomalt, or dextrose {preferably having a
mean particle size of about 0.0061-0.30 mm);

- gbout 20-40% [w/w! of & mixture comprising about 45-80%,
preferably about 75% (w/w) lactose monchydrate and about
55-20%, preferably about 25% (w/w) microcrystalline

cellulose;



98. 6_ 3 nonths 99.6 65.2 Sorbitol 1:9 6 weeks 99.4 99.0 3 nonths 99.0 98.5
ggrbl tol 1:1 6 weeks 99.6 98.7 3 nonths 99.5 70.2 Mannitol 1:9 6 weeks
.6
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- about 15-55%, and preferably about 15-40% [w/w}l high
viscosity hydroxyoropyl methylceliulose;

- about 5-30%, and preferably about 5-25% {w/wl! low
visgosity hydroxypropyl methylcellulose;

- about 1-5% [w/w] glvcerel dibehenate; and

- about 1-5% {w/w] talc.

A coating may optionally be applied to such a compesition. One
preferred material for film-coating is OPADRY®, but other

coatings are known.

Yet another embodiment relates to a pharmaceutical composition

that comprises:

° about 0.1-10%, preferably about 0.2-7%, more preferably
between 0.3 and 5%, and more preferably about 0.5-4.0%
fesoterodine or a salt thereof, preferably the hydrogen
fumarate salt,

. about 20-65%, preferably about 25~65%, more preferably
about 30-65%, and even more preferably about 35-553% HPMC,
wherein the HEMC may comprise twe or more different
types, such as a high-viscesity HPMC (e.g.., METHOCEL®

"E100M) and a low-viscosity HPMC {e.g., METHOCEL® K4M).
The ratio of high-viscosity HPMC to low~viscosity HPMC
may be zbout 20:1 to about 1:2 (w/w), and preferably is
about 10:1 to about 1:1.5 {w/w), and even more preferably
is about 7:1 to 1:1.3 {(w/w).

. about 1-45%, preferably about 2-35%, and more preferably

' about 5-25% of =tabilizer, e.g. xviitol, sorbitol,
polydextrose, isomalt, or dextrose,

* about 10-70%, preferably about 15-50%, and more
preferably about 20-40% a filler, and

e about 0.5-10%, preferably about 1-8%, and more preferably
about 2-7% a lubricant.

A particularly preferred solid pharmaceutical composition

comprises [w/wl:



91.7 3 nmonths 99.4 42.8 Mannitol 1:1
Maltitol 1:9
99.6

Fesoterodine hydrogen fumarate
Xylitol

MICROCELAC® 100

HPMC {high viscosity)

HPMC {low viscosity)

Glycercl dibehenate

Talc

6 weeks 99.6 95.4 3 nonths 99.5 53.7 Maltitol

6 weeks 99.7 94.5 3 nonths 99.6 41.3
1:1 6 weeks

about 0.5-4.0%
about 5-25%
about 20-40%
about 15-40%
about 5-25%
about 1-5%
about 1-5%

and optionally a pharmaceutically acceptable coating. In this

particularly preferred embodiment the preferred mean particle

size of xylitel is about 1-300um, more preferably about 1-

200pm, and even more preferably about 5-10C pm. In the most

preferred embodiment, all particles should preferably be less

than 1 mm. The same general and preferred particle sizes

likewise apply to other stabilizers according to the

invention.

ancther preferred embodiment is a coated tablet comprising a

core that further comprises:

Fesoterodine hydrogen fumarate

Xylitol (preferably with a mean

particle size of about 0.001-0.30

MICROCELAC® 100
HPMC having a nominal viscosity
of about 100,000 mPa-s when

dissolved

{about 2% by welght) in
water, preferably METHOCEL® Ki(0OM

about 4.0 mg

rarm} about 32-40 mg

about 115-130 mg

about £65-75 mg

HPMC having a nominal viscosity of about

4,000 mPa-s when dissoived
in water,
preferably METHOCEL® K4M

Glycerol dibehenate

(about 2% by weight)

Talc

about €5-75 mg
about 8-12 mg
about 7-10 ng



96.3 3 nonths 99.6 51.2 Fesoterodi ne 6 weeks 99.6 96.3 3 nonths 99.7 53.1
Tabl e 5b shows that | actose destabilizes fesoterodine, while xvlitol is
capabl e of reducing the destabilizing effect of |lactose. 50 Table 5b:
Undegr aded fesoterodine in blends after 6 weeks and 3 nonths, respectively
Bl end of fesoterodine with: closed vial 25C 60%r.h. open vial 40C 75%r.H.
Lactose 1:9 6 weeks 99.7 86.2
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ané a coating, preferably OPADRY®, preferably in an amount of
between about 10 and 20 mg, and more preferably about 15 mg
OPADRY®.

ancther preferred embodiment is a coated tablet comprising a

core that further comprises:

Fesoterodine hydrogen fumarate about 4.0 mg
Xylitol (preferably with a mean

particle size of about (.001-0.30 mm) about 36.0 mg
MICROCELAC® 100 _ about 1Z1.5 mg
HPMC having a nominal wviscosity

of about 100,000 mPa-s when

dissolved (about 2% by weight) in

water, preferably METHOCEL® KI1GOM about 70.0 mg
HPMC having a nominal wviscosity of about

4,000 mPa-s when dissolved

{about 2% by weight) in water,

preferably METHOCEL® K4M about 70.0 mg
Glycerol dibehenate about 10.0 mg
Talc about 8.5 mg

and a coating, preferably OPADRY®, preferably in an amount of
between about 10 and 20 mg, and more preferably about 15 mg
QPADRY® .

The pharmaceutical compositions in addition may contain minor
amounts (less than about 3%, and more preferably less than
about 1% by weight) of impurities. Moreover, the compositions
preferably contain no more than about 5% by weight water which

may be used during the manufacturing process.

In yet another embodiment, it is a coated tablet comprising a

core Comprising:

Fesoterodine hydrogen fumarate about 8.0 mg

Xylitol (preferably with a mean



3 nonths 99.6 42.8 Lactose 1:1 6 weeks 99.6 96.2 3 nonths 99.5 59.8

Lact ose/ Xyl i tol 1:20:9
Lact ose/ Xyl i tol

6 weeks 99.9 98.8 3 nonths 99.6 97.8
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particlie size of about 0.001-0.20 mm) about 65-80 mg

MICROCELAC® 100

about 70-B5 mg

HPMC having a rnominal viscosity of about
100,600 mPa-s when dissoived

{about 2% by weight) in water,
preferably METHOCEL® Ki0OM about 110-130 mg

HPMC having a nominal viscosity of about

4,000 mPa-s when dissolved

{about 2% by weight)

in water,

preferably METHOCEL® K4M about 20-30 mg

Glycerol dibehenate

Talc

about 8-12 mg
about 7-10 mg

and & coating, preferably OPADRY®, preferably in an amount of

between about 10 and 20 mg, and more preferably about 15 mg

OPADRY® .

In yet another embodiment, it is a coated tablet comprising a

core comprising:

Fesoterodine hydrogen fumarate about §.0 mg

¥ylitol (preferably with a mean

particle size of about 0.001-0.20 mm) about 72.0 wmyg

MICROCELAC® 100

about 77.5 mg

HPMC having a nominal wviscosity of about

100,000 mPa-s when dissolved

{about 2% by weight)} in water,

preferably METHOCEL® K100M about 120.0 mg

HPMC having a nominal viscosity of about

4,000 mPa-s when dissolved

{about 2% hy weight) in water,
preferably METHOCEL® K4M about 24.0 mg

Glycerel dibehenate
Talc

about 10.0 mg
about 8.5 mg



1:1:1 6 weeks 99.6 98.6 3 nonths 99.5 83.8 d) Degradation of
fesoterodi ne during granul ate production G anul ates of fesoterodine with
vari ous sugars, sugar al cohols, polyols, or derivatives thereof were
produced as described in Exanple 1. After production of granul ates, and
after six weeks and 3 nonths of storage, respectively, under various
conditions, the degradation of the fesoterodine in the granul ates was
determ ned. The results are given in Table 6. 51 Table 6: Degradation of
fesoterodine in different granul ate Cl osed vial 250C, 60%r.H C osed via
400C, 75% r . H Open vial 40C 75%r.H Peso-G anul ate with %iydr %egr %lydr
Yegr %ydr %egr Mannitol 1:9

and a coating, preferably OPADRY®, preferably in an amount of
between about 10 and 20 mg, and more preferably azbout 15 mg
QOPADRY® ,

Preparation Procass

The present pharmaceutical compositions can be prepared by
known procedures, e.g., compression or granulation. In the
preparation of the pharmaceutical compogitiong, fesoterodine
or a pharmaceutically acceptable salt or sclvate thereof
usually can be mixed with an excipient or mixture of
excipients, or diluted by an excipient or mixture of
excipients, or enclosed within an excipient or mixture of

excipients.

Granulates comprising fesoterodine or a pharmaceutically
acceptable salt or sclvate thereof can be produced by
granulation, for example by dry granulation or, preferably, by
wet granulation. Wet granulation is usually performed by
adding a liguid, e.g., water, to a mixture of the active
ingredient (i.e., fesoterodine or its salts or sclvates} and
further excipients to form granulates (e.g., a sugar alcchol
selected from sorbitol and xzylitol) and then granulating the

welt mixture.

In one embodiment, wetting a mixture of fesotercdine and
sorbitcl or xylitol can be performed in conventional
granulaticn equipment, such as a high shear mizer (e.g.,
Lédige MGT 250) or fluid bed spray dryer {e.g., Glatt GPCG
60/90}, by spraying a liguid such as, &.g., ethanol,
isopropanol, agueous solutions of sthanol or isopropanol, or
preferably water or an aqueous granulating liguid onto the
mizture of fescterodine and xylitol or sorbitol by
conventional pharmaceutical technigues. Wetting also can be
performed by direct addition of a ligquid, such as water or an
aquscus granulating ligquid to the above mixture during a

mixing operation in a proper mixing device, e.¢., a high-shear



Start 0.45 0.87 0.45 0.87 0.45 0.87 6 weeks 6.08 8.03 10.40 18. 86 28.
40.72 3 nonths 10.37 12.83 28.15 57.64 40.52 63.62
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mixer gratulator. The fterm "aqueous granulating liguid" refers
to an agueous dispersion which contains purified or
deminerzlised water (Ph.Eur.) as a liguid and a solid
substance which is dispersed, suspended or dissoclved in the

liguid.

The mixing of excipients alone or with fescterodine may be
effected in conventional devices used for mixing of powders,
e.g., motionless (passive} mixers, fluidized bed, diffusion,
biconic diffesion, biconie, turbular, cubic, planetary, ¥-, V-

shaped or high-shear mixers.

For drying the wet granulate, conventicnal drying systems such
as fluid-bed dryers or drying chambers can be used.

In the processes as described above, compression, in
particular to tablets, can be effected using an automatcic
rotary tablet machine from different manufacturers of

equipment for use in the pharmaceutical industry.

Conventional eguipment can be used for applying a film
coating, such as the Driacoater 1200 coating system or other
conventional coating pans used in the pharmaceutical industry.

The process for preparing the pharmaceutical composition can
be carried out as a wet or dry granulation process or as a

direct compression process.

It has been determined, surprisingly, that fesoterodine is
particularly stable in a pharmaceutical composition that is
produced in the presence of a liquid, preferably water, and
particularly if the pharmaceutrical composition comprising
fesoterodine is produced via a wet granulation process,
particularly preferably if water is used as the liguid in the

welt granulation process.



Maltitol 1:9 Start 0.42 0.83 0.42 0.83 0.42 0.83 6 weeks 3.80 5.43
7.90 16.77 22.14 45.52 3 nonths 13.85 17.71 11.44 29.72 43.11
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Since fesoterodine contains an ester functional group, it was
expected that exposing fesoteredine ito water would lead to
more hydrolyzation of the ester than not exposing fesoterodine
to water. Thus, prior to the Applicants’ work, more
- hvdrolyzation was expected from wet granulation processes than
from dry granulation processes. Instead, surprisingly, for
example, pharmaceutical compositions of fesoterodine and
xyiitol in the form of tablets that were produced by a process
including wet granulation were tested for stability for 6
weeks at 40°C, 75% r.H. in closed vials and were found to
contain only about 0.5% hydrolyzation product (i.e., active
metabolite) and only about 0.7% total degradation products
{see Table 8). In contrast, tablets comprising fesoterodine
and xylitol that weré produced by direct compression (i.e., a
process not including wet granulation), stored under the same
conditions, were found to contain about 1.3% hydrolyzation
product (i.e., active metabolite) and about 2.1% total
degradation products {(zee Table 8} . I

Accordingly, another embodiment provided herein is a
pharmaceutical composition comprising fesoterodine and
xylitol, which pharmaceutical composition contains no more
than about 0.5% (and in particular, no more than about 0.4B%)
hydrolyzation product (i.e., active metabolite} and no more
rhan about .7% {(and in particular, no more than about 0.68%)
total degradation products after storage for 6 weeks at about

40°%, 75% r.H. in closed vials.

Pharmaceutical compositions of fesoterodine amd xyliteol in the
form of tablets that were produced by & process including wet
granulation were tested for stability for 6 months at room
temperature in closed vials, and were found to contain only
about 0.2% hydrolyzation product {i.e., active metabolite} {by
weight as compared to fesoterodine) and only about 1.3% total
degradation products (see Table 9). In contrast, tablets
comprising fesoterodine and xylitol that were produced by dry

granuiation, stored under the same conditions, were found to



72.05 Xylitol 1:9 Start 0.06 0.06 0.06 0.06 0.06 0.06 6 weeks 0.12
0.22 0.23 0.37 0.58 1.25 3 nonths 0.23 0.28 7.04 14.77

contain about 0.8% hydrolyzation product (i.e., active
metabolite) and about 1.7% total degradation products (by

weight as compared to fesoterodine) (see Table 9).

Accordingly, also provided herein are is a pharmaceutical
composition comprising fesoterodine and xylitol, which
pharmaceutical composition contains ne more than about 0.2%
{and in particular, nco more than about 0.27%) nydrolyzation
product {i.e., active metabolite) and no more than about 1.3%
(and in particular, no more than about 1.33%) total
degradation products after storage for 6 months at room

temperature in closed vials.

Also provided is an improved process for producing a granulate
of fesoterodine and a stabilizer as defined above comprising
the step of wet granulating fesoterodine and the stabilizer.
gimilarly, provided is a granulate of fesoterocdine and a
stabilizer as defined above cobtainable by or produced by a
process comprising the step of wet granulating fesoterodine
and the stabilizer as defined above. In a preferred

embodiment, water is used in wet granulation.

The process of wet granulation may comprise:

{a) providing a mixture of fesoterodine and a stabilizer as
defined above;

(b) adding water to the mixture to form a wet mixture; and

{c) granulating the wet mixture.

The ratio of fesoterodine: stabilizer in the mixture cof step
{a} may be from about 1:1 to about 1:20, and is more

preferably from about 1:1 to about 1:10.

in a preferred embodiment, the wet aguecus granulation process

comprises:

. providing fesoterodine that is optionally micronized or a
pharmaceutically acceptable salt or solvate thereoi,



1.14 4.01 Sorbitol 1:9 Start 0.07 0.07 0.07 0.07 0.07 0.07 6 weeks
0.36 0.51 1.47 2.79 0.48 0.91 3 nonths 0.74 0.99 7.58

e
-

s granulating said fesoterodine or said salt or sclvate
thereof together with suitable excipients such as, e.g.,
a stabilizer as defined above using water or a water-
based dispersion as granulation ligquid to obtain a
granulate,

° mixing the above, optionally with HPMC and/or other

excipients to give a compressicn mixture,

° compressing the compression mixture to the desired form,
and
. optionally applving a coating.

In yet another embodiment, a pharmaceutical composition
comprising fesoterodine or pharmaceutically acceptable salts
thereof 1s produced by:

(a} providing a dry mixture of fesoterodine and a sugar,
sugar alcohol, polyol, or derivative thereof
preferably selected from xyliitel, sorbitol,
pelydextrose, isomalit, and dextrose;

(b} adding a liguid, preferably water, to the mixture
obtained in (a) to form a wet mixture;

(c) granulating the wet mizture;

{d) drying the granulates;

(e} mixing the granulates with at least one other
excipient, preferably at least one type of
hydroxyoropyl methylcellulose to form a mixture of
gramulates and the at least one other excipient,
preferably hydroxypropyl methylcellulose, and
optionally adding Ffurther excipients;

(f) pressing the mixture of grannlates and the at least
one other sxcipient, preferably hydroxypropyil
methviceliulose into tablets; and

{g} cozating the tablets.

The pharmaceutical compositions described heresin in the form
of a tablet, or optionmally a coated tablet, are surprisingly

gtable under harsh conditions (40°C, 75% relative humidity).



18.03 0.91 3.38 Lactose 1:9 Start 0.35 0.63 0.35 0.63 0.35 0.63 6
weeks nd nd 19.67 46.23 20.69 44.73 3 nonths 20.90 27.90
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The shelf-1life of a preferred composition at room temperature

can be ag long as 2 years.

Fxramples

1. Preparation of the granulate by wet granulation

6.4 kg of fesoterodine hydrogen fumarate and 57.5 kg of
¥vlitol were weighed separately. If xylitol had
agglomerated, it was passed through a sieve (1.5 mm).

s Fesoterodine hydrogen fumarate and xylitol were passed
through a sieve (0.8 mm}.

®# The materials were transferred into a suitable high-shear
mixer granulator {(e.g.. Lddige Diosna V25 or Lodige Diosna
P1/6) and mixed for 1 minute.

¢ 3.6 L of purified water were added to the dry mixture while
stirring.

¢ The mixture was stirred with a chopper for %0 to 120
seconds.

¢ The mixer was emptied, and the contents were transferred to
a sieving machine. The wet gramulate was passed through a
sieve or a screen (4.0 mm).

e The sieved granulate was dried on trays at 45°C for a
nminimum of 8 b in a drying chamber/oven until a water
content of not more than 0.5%.

2 The dried granulate was passed through a sieve (0.5 to

1.0 mm).

e Mixing (speed: 8 rpm} was performed for 5 minutes.

2. Preparation of the press misture
2.1. 4 mg SR tablets

e 15.0 kg of the granulate and 48.56 kg of MICROCELACR 100 were
passed through a sieve (0.5 to 1.0 mm}) (e.g., FREWITT),

transferred into a mixing centainer and mixed (speed: 8 rpm)

for 10 minutes.



17.32 92.55 21.14 88.25 Avicel 1:9 Start 0.19 0.55 0.19 0.55 0.19
0.55 6 weeks nd nd 8.47 13.31 23.57 55.14 3 nonths 5. 43

® 28.0 kg of hypromeliose (e.g., METHOCEL® K100M}, 28.0 kg of
hyvpromellose (e.g., METHOCEL® K4M), £.0 kg of glilycerol
dibehenate and 3.4 kg of talc were addsd to the pre-mixture
and mixed {speed: 8 rpm) for 1 minute.

e The mixture wag passed through a sieve (0.5 to 1.0 mm)
{e.g., FREWITT) into a mixing container.

o Mixing (speed: 8 rpm} for 10 tc 30 minutes was performed.

2.2, 8 moy SR tablets

e 32.0 kg of granulate and 31.0 kg of MICROCELAC® 100 were
passed through a sieve (0.5 to 1.0 mm} (e.g., FREWITT),
transferred into a mixing container and mixed (speed: § rpm)
for 10 minutes.

¢« 4£8.0 kg of hypromellose (e.g., METHOCEL® K100M), 8.6 kg of
hypromellose (e.g., METHOCEL® K4M), 4.0 kg of glvcercl
dibehenate and 3.4 kg of talc were added to the pre-mixture
and mixed {(speed: 8 rpm) for 1 minute.

« The mixture was passed through a sieve (0.5 to 1.0 mm}
(e.g., FREWITT} into a mixing container.

e Mixing {(speed: 8 rpm) for 10 to 30 minutes was performed.
3. Tabletting

The finished press mixture was transferred Lo a rotary tablet

machine and compressed to oval biconvex tablets.
4. Coating

OPADRY® and purified water were added to a vessel under
stirring. The mixture was stirred for at least I h. Then the
suspension was passed through a sieve of a suitable size
{(e.g., 300 um) and transferred into the solution tank of the
coating pan {(e.g., Driacoater 1200). A film coating was
appiied on the cores under constant stirring of the suspension

until the weight per coated tablef was 335 mg.



6.92 10.65 19.81 20.78 64.40 Dextrose nonohydr

0. 83*

0.73

5.

nd nd 6 weeks

=
[t=9

1:9

aA4r7cl

Exemplary Compositions of Sustained Release Compositions

Table 1: Compesitions of fesoterodine 4 myg SR tablets

a.

*

EXAMPLES

A B C
Tablet Core
Fesoterodine hydrogen fumarate 4,0 4.0 4.0
Xylitol 36.0 36.0 36.0
Lactose monchydrate (75%) / 124 .5 121.5 121.5
microcryst, celluloge (25%) {(e.g.
MICROCELAC® 100)
Hvpromellose (e.g. METHOCEL® K100M) 70.0 70.0 70.0
Hypromellose {e.g. METHOCEL® K4M} 70.0 70.0 70.0
 Glveerol dibehenate 8.0 i0.0 9.0
Talc 7.5 8.5 8.5
Purified water g.s.* g.s.* g.s.*
Film-coatg White White Blue

10.0 10.0 15.0
Purified water g.5.% g.s.* g.8.%
Total 330.0 330.0 335.0
g. = guantum satis = as much as needed

removed during drying of the wet granulate or during
film-coating, to a total residuval molisture of approx.

2.5-3.5%

Numbers are in milligrams.

3 weeks 0. 36*



0.39* 0.81* 1.3 | somalt 1:9 3 weeks 0.39* 0.79* 0.75 1.3 nd nd 6
weeks 0.73* 1.2 1.0 1.8

Table 2: Compositions of fesoterodine 8 mg SR tablets

EXBHMPLES
D E F G H
Tabhlet core
Fescterodine hydrogen fumarate 5.0 8.0 8.0 8.0 8.0
¥ylitol 72.0) 72.04( 72.0 72.07 72_0
Lactose monohydrate {75%) / 80.5{140.0| 80.5¢ 77.5| 17.5
microcryst. celiulose (25%) )
{e.g. MICROCELACE 100)
Hypromelliose {(e.g. METHOCEL® 120.01165.01120.04{120.0(120.0
K100M)
Hypromellose {e.g. METHOCEL® 24,01 33.04 24.0}1 24.0] 24.0
K4M)
Glvcerol dibehenate 8.0] 11.0 8.01 10.0i 10.0
Talc 7.5] 11.0 7.5 8.5 8.5
Purified water g.s.*|g.g2.%ig.s.*{g.g.*1a.5.*
Film-coat 15,04 15.90 10.01 10.0 i5.0
Purified water g.8.*|g.8.*|g.s.* |g.5.* 1g.8.*
Total 335.01455.01330.01330.0]335.0
g.5. = guantum satis, as much as needed
* removed during drving of the wet granulate or during
fiim-coating, te a total residual moisture of approx.
2.5-3.0%

Numbers are in milligrams.

&. Stability Tests

al asrorage of tahiets in closed containers

The tablet compositions of Examples A, F, and G containing 4,
B, and 8 mg fescoterodine hydrogen fumarate, respectively, were
tested for stability. The results are shown in Table 3 below.

The undegraded fesctercodine in the tablets was measured under
the following HPLC conditions and taken as an indication of
stability:

e Columnn: Prontosil Spheribond CN, 5 pm, 250 mm x 4 mm or

equivalent



Pol ydextrose 1:9 3 weeks 0.21* 0.58* 0.41 0.8 nd nd 6 weeks
0.25* 0.71* 0.42 0.9
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e Component A: Water/trifluoroacetic acid 1000/1 {v/v)

6 Component B: Acetonitrile/trifluorcacetic acid 1080/1
{(v/v)

¢ Gradient profile:

Time {(min) %A 3B
G.0 75

10.0 75 25
10.1 50 50
19.6G 50 50

s Flow rate: 1.2 mL/min.

e Column temperature: 25°C

¢ Injection volume: 75 plL

¢ Detection wavelength: 220 nm

The retention time of the active metabolite was about 4.7 min;
response factor: 1.5,

Evaluation of the HPLC results was by the area percent method.

The average content of hyvdrolyzation or degradation product (%
by weight) observed after storage at 25°C, 60% r.H. in closed
containers {25 nl brown glass bottlie sealed with a plastic cap
and a paraffin sealing, without any desiccant), for
representative compositions is shown in Tabkie 3 below.

Table 3
Time of Ex. A Ex. F Ex. G Ex. G
Storage dmg Bmg 8mg 8mg
S$Hvdr SHydr SHvdr %Degr
Initial 0.47 0.51 0.11 .69
3 months 0.50 0.58 0.16 1.05
6 months 0.53 0.68 .21 1.10
2 months 0.70 0.65 0.31 1.20
12 months 0.g8 0.75 0.39 1,37
18 months 0.85 1.01 0.37 L.26
24 months 0.94 1.14 0.78 1.95




52 %lydr = Hydrolysation product of fesoterodine (active netabolite) [% by
wei ght] %begr = Total degradation products of fesoterodine [% by weight];
nd=not determ ned * = neasured at 30C, 65%r.B. e) Degradation of

fesot erodi ne during tablet production G anulates of fesoterodine with

vari ous sugars and sugar al cohols were produced as described in Exanple 1.
These granul ates were then used to produce 4 ng tablets according to
Exanple 2.1 and with the conposition given as "Exanple C' in Table 1, as
wel | as wherein the xylitol was substituted with mannitol, maltitol,
sorbitol, or lactose. After producti*dn of the tablets, and after six weeks
and 3 nonths of storage, respectively, under various conditions, the anpunt
of degradation of the fesoterodi ne was determ ned by neasuring the

undegr adeg MU %%flyw@Jﬁ%%&!&db@efes?;b@réﬁwl {Sctare shown in Table 7:
53 Table 7: radati o f terodine in tablets with various sugar and
sugar al c?)‘ﬁbal‘no ¢ Erul LBt g% T é?s Fesoter. with: O osed vial 25C 60%r.H 6
weeks O o&Bebw Fafo@l0Ged5aRat iR 6o WEERAETIERY | 1 PO P58 r . H 6 weeks Yydr
%egr %ydr %egr %iydr %Degr

fe3] Storace in open vials

Fesoterodine hydrogen fumarate, a granulate containing
fesoterodine hydrogen fumarate and xXylitol in a weight-ratio
of 10:90, as well as a composition comprising fesoterodine
hydrogen fumarate and xvlitol were stored in open vials (25 ml
brown glass botiles) for up to 12 weeks at 40°C and 75% r.H.

Tpe results are shown in Table 4 below.

The degradation of fesoterodine was measured by HPLC. The
following conditions were used to measure degradation products
in the stability testing of fesotercdine hydrogen fumarate:

¢ Column: Polaris CiS-Ether, 3 um, 250 mm x 4.6 mm

¢ Eluent A: Water/methanesulfonic acid 1000 : 0.5 {v/v)

e Eluent B: Acetonitrile/methanesuifonic acid 1060 : 0.5
{(v/v)

¢ Typical gradient profile:

Time {(min) %A %B
0.0 67 33
16.0 38 52
18.0 0 1400

e Column temperature: 35°C

e Flow rate: 1.2 mL/min

¢ Detection wavelangth: 220 nm
¢ Injection volume: 20 uk

The retention time of the active metabolite was about 4.1 min

{rrt = 0.50};: response factor: 1.4,

Evzluarion of the HPLC results was by the area percent method.



Mannitol 1:9 Start 1.23 1.95 1.23 1.95 1.23 1.95 6 weeks 6.29 8.61
14.68 29.32 22.24 42.84 3 nonths 16.58 23.21 24.06 60.11 26.62

A comparison of the cbserved average of undegraded
fesoterodine of a fesoterodine-containing granuiate and a
corresponding composition as compared to pure fesoterodine
after open starage under siress conditions is set out in Table
4, wherein values are indicated in % of fesotercdine hydrogen

fumarate remaining at various tCimes.

Table 4

Storage Fesoterodine Jranulate containing | Composition
at 40°¢C {pure) fesoterodine/xylitol (Ex.B)
and 75% 10%/90% {(wht/wt)

r.H.

Initial 98.96% 99.04% 99.18%

1 week 98.56% 98.83% not measured
2 _weeks 97.67% 08.61% . 965,98%

4 weeks 94.32% 97.45% 94.79%

12 weeks 50.35% 92.83% 88.76%

c) Stability of blends of Eesoterodine with sugar alcohols

Blends of fesoterodine hydrogen fumarate with xylitol,
sorbitol, mannitol and maltitol were storsd for & weeks and 3
months, respectively, in closed vialg at 259C and 60% r.H., in
closed vials at 40°C and 75% r.H., or in open vials at 40°C
and 75% r.d. and then tested for stability by measuring the
portion of undegraded fesoterodine. The initial portion of

undegraded of the fescoterodine in the blends was 99.7%.

Table 5a shows that while fesoterodine is stabilized against
degradation in open vials when mixed with xylitol or sorbitol,
it decomposes more rapidly when mixed with mannitel and

maititol.

Table 5a: Undegraded fesotercdine in blends after & weeks and

3 months, respectively



69.83 Maititol 1:9 Start 1.11 1.78 1.11 1.78 1.11 1.78 6 weeks 5.31
7.68 11.46 23.67 22.38 40.38 3 nonths 11.16 15.95 26. 87 68.52
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Blend of closed vial open vial
fesoterodine 25°C, 60% r.H. 40°C, 75% r.H.
with:
Avlitol 1:9
& weeks 95.6 98.7
3 months 9¢.6 88.2
Xylitel 1:1
6 weeks 99.6 88.6
3 months 9.5 65.2
Sorbitol 1:%2
£ weeks 9%.4 99.0¢
3 months 99.0 98.%
Sorbitol 1:1
6 weeks 99.6 98.7
3 menths 99.5 7¢.2
Mannitel 1:9
6 weeks 99.6 gr.7
3 months 99.4 42.8
Mannitol 1:1
6 wesks 89.7 54.5
3 months 59.6 41.3
Maltitol 1:9
6 weeks 9%.%6 95.4
3 months 98.5 53.7
Maltitol 1:1
6 weeks 99.6 96.3
3 months 569.6 51.2
Fesoterodine
6 weeks 99.¢6 86.3
3 months 2g.7 53.1

Table 5b shows that lactose destabilizes fesoterodine, while
»yvlitol is capable of reducing the destabilizing effect of
lactose.




26.65 69.94 Xylitol 1:9 Start 0.06 0.12 0.06 0.12 0.06 0.12 6 weeks
0.18 0.31 1.09 1.54 4.40 6.78 3 nonths 0.64 0.88 3.91
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Table 5b: Undegraded fesoterodine in blends after ¢ weeks and

3 months, respectively

Blend of closed vial open vial
fesoterodine 25°C, 60% x.H. 409C, 75% r . H.

with:

Lactese 1:9
6 weeks €9.7 B6.2
3 monkths 99.6 42.8

Lactose 1:1

6 weeks 98.6 86.2
3 months 89.3 58.8
Lactose/Xylitol

1:20:9

6 weeks 5¢.8 8.8
3 months 99.6 97.8
Lactoss/Hylitcel

1:1:1

& weeks 9¢.¢6 98.5
3 months 29.5 83.8

d) Degradation of fesoterodine during granulate production

Granulates of fesoterodine with various sugars, sugar
alcohols, polyols, or derivatives therecf were produced as
described in Example 1. After production of granulates, and
after six weeks and 3 months of storage, respectively, under
various conditions, the degradation of the fesoterodine in the

granulates was determined. The results are given in Table 6.



6.68 6.76 13.51 Sorbitol 1:9 Start 0.11 0.21 0.11 0.21 0.11 0.21 6
weeks 0.39 0.64 2.14 3.66 6.72 10.48 3 nonths 1.03 1.29

Table 6: Degradation of fesoterodine in different granulates

Closed vial Closed vial Open vial
259C, B60% r . H 4Q¢c, 75% r.H 4Q°eCc, 75% r.H
Feso-Granulate with $Hydr FDegr $Hydr $Dagr BHydr FDagr
Mannitol 1:9
tart {.45 0.87 .45 0.87 0.45 0.87
§ weeks 6.08 8.03 10.40 18.86 28.14 40.72
3 months 1¢.37 12.83 28.15 57.64 40.52 63.62

Maltitol 1:9

Start 0.42 0.83 0.42 0.83 0.42 0.83
6 weeks 3.80 5.43 7.90 16.77 [22.14 |45.52
3 months 12.85 |17.71 la1.44 29.72 l4az.11 {72.05
Xylitol 1:5

Start 0.06 0.06 .06 6.06 6.06 0.06
& weeks 0.12 0.22 ¢.23 0.37 0.58 1.25%
3 months 0.23 0.28 7.04 12,77 l1.14 4.01

Sorbitcl 1:¢

Start 0.07 .07 0.07 c.a7 0.07 ¢.07
& weeks 0.36 0.51 1.47 2.79 0.48 ¢.%1
3 months 0.74 0.99 7.58 18.03 6.91 3.38
Lactose 1:9
Start 0.35 0.863 0.35 0.63 0.35 0.63
6 weeks nd  {nd 19.67 |46.23 |20.6% [44.73
3 months 20.90 27.90 17.32 92.55 21.14 88.25
Avicel 1:%
Stcart 0.18 0.55 0.18 0.55% 0.19 0.55%
6 weeks nd nd B.47 13.31 23.57 53.14
3 months 5.43 6.92 10.65 19.81 20.78 654 .40
Dextrose monohydr 1:9
2 weeks 0.36% G.83* 0.73 1.3
6 weeks 0.39* .81+ 1.3 2.3 nd nd
Isomait 1:9
3 weeks 0.39% 0.79* 0.75 1.3
& weeks G.75* 1.2% 1.0 1.8 nd nd
Polydextyrose 1:8
3 weeks 0.21% 0.58% 0.41 g.8

nd nd

5 weeks g.25%* 0.71* 0.42 ¢.9




9.81 18.54 10.79 20.49 Lactose 1:9 Start 0.67 1.03 0.67 1.03 0.67
1.03 6 weeks 3.94 5.47 22.96 41.54 23.56 43.39 3 nonths 11.14
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%Hydr = Hvdrolyszation product of fesotercdine {active
metabolite} [% by weight]

$Degr = Total degradation products of fescterodine [% by
weight]; nd=not determined

* = measured at 30°C, 65% r.H.-

e) Degradation of fesoterodine during tablet production

Granulates of fesoterodine with various sugars and sugar
alcohols were produced as described in Example 1. These
granulates were then used to produce 4 mg tablets according to
Example 2.1 and with the composition given as "Example C* in
Table 1, as well as wherein the xylitol was substituted with
mannitol, maltitol, sorbitol, or lactose. After producticn of
the tablets, and after six weeks and 2 months of storage,
respectively, under various condirions, the amount of
degradation of the fesoterodine was determined by measuring
the undegraded portion of the fesoterodine. The results are
shown in Table 7:



15.24 41.54 51.14 42.74 51.17 %ydr.= Hydrol ysation product of
fesoterodine (active netabolite) (% by wei ght] %begr.= Total degradation
products of fesoterodine [% by weight] 54 f) Stability of fesoterodine in
tablets after wet granulation vs. direct conpression Tablets with the
conposition of "Exanple C' of Table 1 were obtained either (a) by the
process according to Exanples 1 and 2.1., i.e., by wet granulating
fesoterodine and xylitol or (b) by the direct conpression of al

exci pients. The tablets were then subjected to stability testing for 6
weeks and 3 nonths, respectively, at® 40C, 75%r.H in closed vials. The
results are shown in Table 8. Table 8: Conparison of fesoterodi ne 6-week
and 3 nonths-stress stability, respectively, in tablets after (a) wet

granul at i0p; Or;, (Bégligd €¢bn %%”@é@&%xeam@ heaprasence: obrxyld tol Tablets
produced by % Hy sa& %ﬂ é .%% % Tot al Degradation by weight wet
gr anul at £8 ari%ﬁmégﬁé 8- 9%V, BB*FWoRths 1.69 2.02 direct conpression

Tablets Clesed vial Closzed vial Open vial
Fesoter. 25°C, 60% r.H 40°C, 75% r.H | 40°C, 75% r.H
with: 6 weeks & weeks 6 weeks
$Hydr %$Degr EHydx %$Degy $Hydx %Degr
Mannitol 1:%
tart 1.23 1.95 1.23 1.85 1.23 1.95
6 weeks 6.29 g.61 i4.68 28_.32 22.24 472 .84
3 months i6.58 23.21. 124.06 60.11 126.62 69,83
Maltitol 1:9
Start 1.11 1.78 i.11 1.78 1,31 1.78
16 weeks 5.31 7.68 11.486 23 .67 22.38 40.38
3_months 11.16 |15.95 |26.87 |68.52 126.85 |69.94
Xylitol 1:9
Start G.06 0.12 0.06 0.12 0.06 0.12
& weeks 0.18 0.3% 1.09 1.54 4.40 £.78
3 momnths Q.64 0.88 3.91 16.68 6.76 13.51
Sorbitol 1:9
Start 0.11 0.21 0.11 0.21 0.11 0.21
& weeks .39 0.64 2.14 3.66 6.72 10.48
3 months 1.03 1.28 9.81 18.54 10.78 20.49
Lactose 1:92
start 0.67 1.03 .67 1.63 0.67 1.03
& weeks 3,94 5.47 22.96 41.54 |23.56 43.39
3 months 11.14 15,24 41.54 51.14 42 .74 51.17

$Hydr .= Hydrolysation product of fesoterodine (active
metabolite) [% by weight]
%Degr.= Total degradation products of fesoterodine {% by

welight]



6 weeks 1.32 2.08 3 nonths 4.71 8.72 Hvdrolyzation by weight refers to the
percent by weight of active netabolite. Total degradation by weight refers
to the percent by weight of total degradation products of fesoterodine. Q)
Stability of fesoterodine in tablets after dry granulation Tablets with the
conmposition of "Exanple C' of Table 1 were prepared as follows: 3.5 kg
fesot erodi ne hydrogen fumarate was blended with 31.5 kg xylitol and sieved
t hrough a 0.032" sieve. The blend was dry conpacted with a roller conpactor
at a pressure of 1250 psi. 55 The conpacted ribbons were granul ated via a
20 nmesh screen in an oscillator grafél ator. The material was further
screened through a 0.040" grater screen. 33.91 NUCHOCELACO 100 and 15.09 kg
hvpronel | ose E100D were added and bl ended. After sieving over 0.040", the
bl end was, dgyagpppgcggd L $ Q& o ALLeL. Lo twg% r&ﬂﬁag?$ rial was
granulated Via a L QScl ?a Sl eve an i nal y via a 0.062" grater
screen. 37 4PIRFhYPRORSS68e K100 Nl 0.5 kg hypronel | ose MM and 3. 72 kg
talc were added, blended and the blend sieved via a 0.062" grater screen.
After subseg@eatwﬁtteﬂtdé N@rpds 38 ol ¥sanyle kehenatse1ver ecadded and t he

Xt ure vBsohendadulp e prens LA GecIha bl ) shadlpizessa X{Ure was

transferre a rotar et nma copressed_to oval bi convex

tabl ets. @ADRYC? ‘aly ‘ﬁﬁlglilaﬁdl%a‘tlgrf‘?ﬁé’ltﬁr%dlgda?% FIvESSEF (Mder stirring.
The mi xt ube Wyasdsteickr egnfressaen lodastl bxhivikdr -t Hee sabpeissivere was passed

t hrough ardrevepfcraqsth tsabbel SivZz €eéting. £0300 wpaks and brmasherred into the

sol uti on Lankeoludje £0aiJoRY PAN(§. Gy YiigL0ALEL 1200)eheli | M Coating

was applied on e cores under” constant Stirring of the suspension until

t he melgh?“bépoﬁ%dPeaa?%%Iet was 335 ng. The tablets were subjected to
stability testing at roomtenperature for 6 nonths in closed vials. Table 9
shows thersasubt @phhesEt abi Fédotelk8sineng-wied Bad cormpashd-s@R=gr oduced by

dry or anulald.9n.comared £0,9, gqcrggﬁiéesogftpéxoct%%%g hegigulatfon

according t ositio r aduced ol yzation by
wei ght TofPal’ bdeﬁt%at POPISTSWRR gift “BF PGP Bl

Tablets produced by | % Hvdrolysation |% Total Degradation

by weight by weight

wet granulation .

6 weeks 0.48 0.68

3 months 1,69 2.92

direct compression

6 weeks 1.32 2.08

3 months 4.71 B.72

Hydrolyzation by weight refers to the percent by weight of
active metabolite.

Total degradation by weight refers to the percent by weight of

total degradation products of fesoterodine.

g) Stability of fesoterocdine in tablets after dry granulation

Tablets with the composition of “Example C" of Table 1 were
prepared as follows:

3.5 kg fescoterodine hydrogen fumarate was blended with 31.5 kg
¥ylitol and sieved through a 0.032" sieve. The blend was dry

compacted with a roller compactor at a pressure of 1250 psi.



0.83 1.79 Wt Granul ation 0.27 1.33 56 Hydrolyzation by weight refers to
the percent by weight of active netabolite. Total degradation by wei ght
refers to the percent by weight of total degradation products of
fesoterodine. 7. In vitro dissolution profile of pharmaceuti cal
conpositions containing various anmounts of HPMC The in-vitro dissolution
profiles of fesoterodine tablets with different HPMC contents were
det erudned. The conposition of the tablets is shown in Table 10 bel ow.
Tabl e 10 Formul ation nunber I J KL MN Dosage 4 ng 4 ng 4 ng Sing Sing 8ng
55

The cowpacted ribbons were granulated via a 20 mesh screen in
an oscillator granulator. The material was further screened
through a 0.040" grater screen. 33.91 MICROCELAC® 100 and
15.09 kg hypromellose KiC0M were added and blended. After
sieving over 0.040%, the blend was dry compacted at 700 psi.
After compaction, the materizl was granulated via a 16 mesh
oscillating sieve and finally wvia a 0.062" grater screen.
37.41 kg hypromellose K100 M, 0.5 kg hypromellose K4M and 3.72
kg talc were added, blended and the blend sieved via a 0.062"
grater screen. After subsequent blending, 4.38 kg glyceryl
behenate were added and the mixture was blended to the press
mixtura. The Finished press mixture was transferred to a

rotary tablet machine and compressed to oval biconvex tablets.

OPADRY® and purified water were added to a vessel under
stirring. The mixture was stirred for at least 1 h. Then the
suspension was passed through a sieve of a suitable size
{(e.g., 300 pm} and transferred into the solution tank of the
coating pan {e.g., driacocater 1200). A film coating was
applied on the cores under constant stirring of the suspensiocon

until the weight per ccated tablet was 335 mg.

The tablets were subjected to stability testing at room

temperature for 6 months in closed wvials.

Tahle 9 shows the result of the stability testing of the
composition produced by dry granulation compared to a

composition produced by wet granulation according to

Example 1.
Table 2
Composition Hydrolyzation [Total degradation
produced by by weight by weight
Dry Granulation |0.83 1.79
Wet Granulation |0.27 1.33




[mg] [mg] [ng] [mg] [ng] [ng] Fesoterodi ne/ Xylitol Granulate 1:9 40.00
40. 00 40.00 80,00 80,00 80,00 M CROCELAOD 100 121.50 165.50 197.50 77,50
125,50 157,50 METHOCEDO KI COM 70, 00 48.00 32.00 120,00 80,00 53,00
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Hydrolyzation by weight refers to the percent by weight of
active metabolite. Total degradation by weight refers to the
percent by weight of total degradation products of
fesotercdine.

7. In vitreo dissclution profile of pharmaceutical compositcions
containing various amounts of BEDMC

The in-vitro dissolution profiles of fesotercodine tablets with
different HPMC contents were determined. The composition of

the tablets is shown in Table 10 below.

Table 10
Formulation number I J K L M N
Dosage 4 ng 4 mg 4 mg 8mg Bmyg 8mg
| [mg] {mg] [mg] [mg] [mg] [mgl

Fesoterodine/Xyiitel | 40.00 | 40.00 | 40.00 | 80,00 80,00} 80,00

Granulate 1:8

MICROCELAC® 100 121.50{165.50 | 197.50} 77,50 1125,50 |157,50
METHOCEL® X100M 70,00 48.00 ] 32.00 120,00} BO,00} 53,00
METHOCEL® K4M 70.00 ] 48.00 | 32.00} 24,00} 16,00 | 11,00
Compritol 888 ATO 10.00 1 10.00 | 10.00 4§ 210,00 | 10,0011 1G,0C
Talc 8.50 8.50 8.50 8,50 8,50 8,50
Total 320.00{320.00|320.00]320,00 (320,00 320,00

The in-vifre dissolution profiles werz determined by the

following analytical methods:

Drug release testing of fesoterodine SR 4mg and 8mg tablets

Dissclution paraneters

Dissolution Tester: ‘ e.g. Erweka DTB00



METHOCEI R WM 70. 00 48. 00 32.00 24,00 16,00 11,00 Conpritol 888 ATO 10.00
10. 00 10.00 10,00 10,00 10,00 Talc 8.50 8.50 8.50 8,50 8,50 8,50 Tot al
320. 00 320. 00 320.00 320,00 320, 00

Dissolution method:

Temperature:
RPM:
Sampling volume:

Sinker:
Dissolution Medium:

57

according to USP <71l> Drug
Release, App. 2

37°C * D.5°C

75

5 ml, {medium replacement after
each sampling)

ves

phosphate buffer pH 6.8

Cnromatographic Conditions

Column;

Mobile phase:

Flow rate:

Cven temperature:
Autosampler temperature:
Injection volume:
Detection:

Retention times:

Sphnerisorb CN, 5 um, 250 mm x 4 mm
Acetonitrile/Water/Trifivoro acetic
acid 550:450:1 (v/v/v)

0.8 ml/min

35¢c

20°C

50 npL

Uv at 220 nm

Fesoterodine hydrogen fumarate approx. 4.4 min
Active metabolite approx. 4.0 min
Run Tine: 6.5 min

The dissolution results are shown in Table 1la and Table 1ib

below and in Figures 1 and 2.



320,00 The in-vitro dissolution profiles were determ ned by the follow ng
anal ytical nethods: Drug release testing of fesoterodine SR 4ng and 8ngy
tabl ets Dissolution paraneters Dissolution Tester:e.g. Erweka DI800 57
Di ssol ution method: Tenperature: RPM Sanpling volume: Sinker: Dissolution
Medi um Chr omat ogr aphi ¢ Conditions according to USP <711> Drug Rel ease,
App. 2 37C 0.5C 75 5 nL (nedium repl acenent after each sanpling) yes
phosphate buffer pH 6.8 Colunm: Mobil e phase: Flow rate: Oven tenperature:
Aut osanpl er tenperature: 200C
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Batch Number T J K

Relative 43.75 wt% 30 wt% 20wt%

amount of HPMC

[}

Time in hours |% Release of fesotercdine hydrogen fumarate

0 0 0 0

1 18 21 ig

2 31 35 37

4 49 55 59

16 83 96 76

Takle 1lb

Batch Number L M N
Relative

amount of HPMC |45 wt% 30 wt% 20 wt%

Time in hours % Release of fesoterodine hydrogen fumarate

0 0 0 0

1 i8 21 23
2 31 37 40
4 50 60 63
16 93 100 96

Numbers refer to the percent reiease of fesotercdine hydrogen
fumarate. The total amount of fesoterodine hydrogen fumarate
in the tablets was 4 mg.

Based on these dissolution profiles the formulations having a
HPMC content of over 30 & (formulations "I and “L"} are
particularly preferred. Another formulation matching the most
preferred dissolution profile was formulation "Q" given in

Table lic below:



I njection volunme: 50 uL Detection: UV at 220 nm Retention tinmes: Fesoterodi ne
hydr ogen fumarate Active netabolite Run Tine:6.5 mn The dissolution
results are shown in Table ha and Table Il b below and in Figures 1 and 2.
58 Table Ila Batch Nunmber I J Relative anobunt of HPMC 43.75 wt % 30 w %
20 % Time in hours % Rel ease of fesoterodi ne hydrogen fumarate 0 0 0 0 1

39

Tabie iflc

Formulation O

Tablet Core

Fesoterodine hydrogen fumarate
Xvlitol

Lactose monchydrate
Microcrystalline cellulose
Hypromellose (e.g. METHOCEL® K100M)
Hypromellose (e.g. METHOCEL® X4M)
CGlvcerol dibehenate

Talc

Purified water

Film-coat

w1 ~I i {1 {3

m o loio | [ o e
PUIE COR TOR N RN M TR U L
sjnjojooln [ O1o;O

e}

Total 330.0

8. Comparizon of the efficacy, tolerability, and safety of
fesotercdine hydrogen fumarate and tolterodine formulations

A randomized, double-blind, double dummy, placebso and active-
controlled trial in adult male and female human subjects was
conducted. Once-daily 4 mg and 8 mg fesoterodine hydrogen
fumarate was orally administered to patients with overactive
ladder and compared to placebo and active-control (4 mg/day
tolterodine ER (extended release)).

The fesoterodine formulations were as follows:

4 mg: Example A according to Table 1 herein

8 mg: Examples F and G according to Table 2 herein

The trial was conducted in 19 countries. A total of 1135
subjects were randomized and 1103 subjects were incliuded in
the full analysis set: 279 in the placebo treatment group, 265
in the 4 mg fesoterodine treatment group, 276 in the 8 mg

fesoterodine treatment group, and 283 in the 4 myg tolterodine



18 21 19 2 31 35 37 4 49 55 59 16 93 96 76 Table |l b Batch Nunber L N N
Rel ati ve anmount of HPMC 45 wt % 30 wt% 20 wt % Ti ne i n hours

60

ER treatment group. The mean age of subjects was 57 years. A
total of 81i% were female and 97% were white. There were no
notable differences among the treatment groups with respect to
gender, race, age, or welght/BMI.

The efficacy results demonstrated statistically significant
{all p € 0.001) improvements compared to placebo at the end of
treatment in the primary variables reguested by both the USFDA
(change in average number of micturitions per 24 hours and
change in the average number of urge incontinence episodes per
24 hours) and Zuropean regulatory authorities (change in
average number of micturitions per 24 hours and treatment
response {(Yes/MNo variable) derived from a 4-category Treatment
Benefit Scale). The decreases in the number of micturitions
and urge incontinence episodes per 24 hours in the
fesoterodine 8 mg/day and 4 mg/day groups were significantly
higher than in the placebo group. The treatment response rates
also were higher at the end of treatment in both fesoterodine
dose groups compared to placebo. Tolterodine ER showed
statistically'significant {all p £ 0.008) improvements
compared to placebo at the end of treatment for the above
mentioned primary variables. For all primary variables,
fesoterodine 4 mg/day demonstrated a slightly higher numerical
change compared to placebo than tolterodine ER. This numerical

difference was more pronounced for fesoterodine 8 mg/day.

A total of 1132 subjscts were included in the safety set: 283
in the placebo treatment group, 272 in the fesoterodine 4
mg/day treatment group, 287 in the fesoterodine 8 mg/day
treatment group, and 290 in the toltercodine ER 4 mg/day
treatment group. The most common adverse evenitis were typical
of those observed in subjects taking marketed antimuscarinics.
Dry mouth occurred more freguently in fesoterodine-treated and
tolterodine- treated subjects compared o placebo-treated
subjects (Fesotercodine 4 mg/day 22%, fesoterodins 8 mg/day
34%, tolterodine 4 mg/dayv 17%, placebo 7%). Constipation

occurred more freguently in fesoterodine-treated and



% Rel ease of fesoterodi ne hydrogen fumarate 0 0 0 0 18 21. 23 2 31 37 40 4
50 60 63 16 93 100 96 Nunbers refer to the percent rel ease of fesoterodine
hydrogen funmarate. The total ampunt of fesoterodi ne hydrogen funarate in
the tablets was 4 ng. Based on these dissolution profiles the formnul ations
having a HPMC content of over 30 % (formulations "1" and "L") are
particularly preferred. Another fornulation matching the nost preferred

di ssolution profile was fornulation "0" given in Table 11c below. 59 Table
ilc
51

tolterodine- treated subiects compared to placesbo-treatad
subjects (Fesoterodine 4 mg/day 3%, fesoterodine 8 mg/day 5%,
tolterodine 4 mg/day 3%, piacebo 1%}. Keratoconjunctivitis
sicca occurred more freguently in fesoterodine-treated and
tolterodine-treated subjects compared to placebo-treated
subjects (Fesoterodine 4 mg/day 2%, fescterodine 8 mg/day 4%,
tolterodine 4 mg/day 1%, placebo 0%). The incidence of dry
throat was low in all groups ((Fesoterodine 4 mg/day 1%,
fesotercdine 8 mg/day 3%, tolterodine 4 mg/day 1%, placebo 0%)
as was urinary retention (Fesoterodine 4 mg/day 1%,
fesoterodine 8 wmg/day 1%, tolterodine 4 mg/day 0%, placebo 0%)
and blurred vision {(Fesoterodine 4 mg/day 1%, fesoterodine 8
mg/day 1%, tolterodine 4 mg/day 1%, placebo 2%).



Forrmul ation O Tablet Core Fesoterodine hydrogen fumarate 4.0 Xylitol 76.0
Lact ose nonohydrate 43.0 Mcrocrystalline cellulose 41.5 Hypronel |l ose (e.qg.
METHOCELD KI ©COV) 70.0 Hypronell ose (e.g. METHOCEL(r) K4M 70.0 G ycerol

di behenate 8.0 Talc 7.5 Purified water Filmcoat - Tot al

62

i summary of the results of the closed testing procedure is

provided in Table 12.

Table 12

Swurmmary of statistical analyses of primary efficacy variables using closed testing
procedare (FAS with LOCF in SP583)

_ Testing procedure p-value* | Significamt®

United States Food and Drug Administration
Step 1: Mumber of mictoritions per 24 hours <0001 Yes
Feso 8mg/day vs pbo
Step 2: Number of mictaritions per 24 hours <0.001 Yes
Feso dmp/day vs pbo
Step 3: Nuznber of wrge incomiinence episodes per 24 howrs | <4.001 Yes
Feso 8mg/day vs pbo
Step 4: Mumber of urge incontinence episodes per 24 hours | 0.001 Yes
Feso dmgfday vs pbo
Eurcpesn Repulstory Amthoritics p-vaiue® Signiﬁcant“
Step 1: Fego 8mg/fday vs pbo Yes

&) Number of micteritions per 24 hours <0001

b} Treaiment response <0.001
Step 2: Feso 4mg/day vs pbo Yes

a) Numaber of micturitions per 24 hours <0041

b) Trentment response <0081

FAS=full analysis set, LOCF=)ast obtervation carried forward

2 Number of micturitions and urge {ncontinence episodes analysed with an ANCOVA model with terms
for treatnoent and region and baseline vahus as g covarate, Treatment response is znxlyzed vsing 2 normal
approximation method for binery data.

b Significant based on cloyed esting procedive. Bagh step rested at 0,65 two-sided (0.025 one-sided). I
result was not significant at any step, then aff steps after that are considered mot statistically sipnificent,

¢ Siguificant based on closed testing procedure. If both p-valnes at Step 1 are Jess than 0.05 two-sided
{0.025 one-sided), then 8mg results are statistieally significant. If Step 1 is statistically significant and both
pvalues at Step 2 are less than §.05 two-sided (0.025 onc-sided}, then 4mp rosulis arc statisticaily
significant.

TOTE: All resulis are at the end of troatment naieg LOCF for missing values

For the USFDA analvsis, all 4 p-values in the closed testing
procedure were less than 0.05. Therefore, both fesoterodine
doses {4 mg and 8 mg/day) showed statistically significant
improvament over placebo at end of treatment for the

micturitions and urge incontinence variables.



330.0 8. Conparison of the efficacy, tolerability, and safety of

fesot erodi ne hydrogen fumarate and tolterodine fornulati ons A random zed,
doubl e- bl i nd, doubl e dunmy, placebo and active-controlled trial in adult
mal e and femal e hunman subj ects was conducted. Once-daily 4 ng and 8 ng

f esot erodi ne hydrogen fumarate was orally adm nistered to patients with
overactive bl adder and conpared to placebo and active-control (4 ny/day
tolterodi ne ER (extended rel ease)). The fesoterodine fornul ati ons were as
follows: 4 ng: Exanple A according to Table 1 herein 8 ng: Exanples F and G
according to Table 2 herein The tried was conducted in 19 countries. A
total of 1135 subjects were randoni zed and 1103 subjects were included in
the full analysis set: 279 in the placebo treatment group, 265 in the 4 ny

f esot er odi.ne treatnentk% %g? 276 in.the 8 feﬁpterodlne treat ment group,
and 283 SA™thET A ng°t of He&m %ﬁmnﬁﬁpf¥éﬁﬁﬁﬁﬁi1650u YT mean age of
subj ect s aAds459- ‘yﬂéarés iAthetllosef Badpingr Rrdeefnle “eie #e#®e white. There

were no nQbhabl enddickbes emees mimRgrédigct BesddraAt mgrsadps mi/thyy espect to

gender, s%%eda&%mghaﬁllghﬂ =Me: cThe sebbbeaek: r & bsaseponst r at ed
statlstlcall¥f é% |ca rovenents. égng%red to pl acebo

at the efd et Oh tfrhe 5 FF?rartﬁof/%r?ﬁa FE&* T e ues y both the
USFDA (chamgebles-aver age nunber of micturitions per 24 hours and change in
t he average nunber of urge incontinence episodes per 24 hours) and European
regul atory authorities (change in average nunber of mcturitions per 24
hours and treatnent response (Yes/No variable) derived froma 4-category
Treatment Benefit Scale). The decreases in the nunmber of mcturitions and
urge incontinence episodes per 24 hours in the fesoterodine 8 ng/day and 4
ng/ day groups were significantly higher than in the placebo group. The
treatnent response rates also were higher at the end of treatnent in both

f esot erodi ne dose groups conpared to placebo. Tolterodi ne ER showed
statistically significant (all p 0.008) inprovenents conpared to placebo at
the end of treatnment for the above nentioned Primary variables. For al
primary variabl es, fesoterodi ne 4 ngy/day denonstrated a slightly higher
nuneri cal change conpared to placebo than tolterodine ER. This nuneri cal

di fference was nore pronounced for fesoterodine 8 ng/day. A total of 1132
subjects were included in the safety set: 283 in the placebo treatnent
group, 272 in the fesoterodine 4 ng/day treatnent group, 287 in the
fesoterodine 8 ny/day treatnment group, and 290 in the tolterodine ER 4

ng/ day treatnment group. The nost commopn adverse events were typical of

t hose observed in subjects taking marketed antinuscarinics. Dry nouth
occurred nore frequently in fesoterodine-treated and tolterodi ne-treated
subj ects conpared to pl acebo-treated subjects (Fesoterodine 4 ng/day 22%
fesoterodine 8 ng/day 34% tolterodine 4 ng/day 17% placebo 7%.

Consti pation ocourred nore frequently in fesoterodine-treated and 51

tol terodi ne-treated subjects conpared to pl acebo-treated subjects
(Fesoterodine 4 ng/day 3% fesoterodine 8 ng/day 5% tolterodi ne 4 ng/day
3% placebo 1%9. Keratoconjunctivitis sicca occurred nore frequently in
fesoterodi ne-treated and tol terodi ne-treated subjects conpared to

pl acebo-treated subjects (Fesoterodine 4 ma/day 2% fesoterodi ne 8 ny/day
4% tolterodine 4 ng/day 1% placebo 0% . The incidence of dry throat was
low in all groups ((Fesoterodine 4 ng/day 1% fesoterodine 8 ng/day 3%
tolterodine 4 ng/day 1% placebo 0% as was urinary retention (Fesoterodine
4 ng/day 1% fesoterodine 8 ng/day 1% tolterodine 4 ng/day 0% placebo 0%
and blurred vision (Fesoterodine 4 ng/day 1% fesoterodine 8 ng/day 1%
tolterodine 4 ng/day 1% placebo 2% . 62 A summary of the results of the
closed testing procedure is provided in Table 12. Table 12 Summary of
statistical analyses of primary efficacy variabl es using closed testing
prucedure (FAS with LOCF in SP583) Testing procedure p-vaitte Sign' Scant
United States Food and Drug Adm nistration



Step I: Nunmber of in ictudtions per 24 hours Peso Sing/day vs pbo <0.001
Yes Step 2: Nunber of mcturitions per 24 hours Peso 4ng/day vs pbo <0.001
Yes Step 3: Nunber of urge incontinence episodes per 24 hours Peso

Bi ng/ dayvs pbo <0.001 Yes Step 4: Nunber of urge incontinence episodes per
24 hours Peso 4ngiclay vs pbo 0.001 Y84 Eur opean Regul atory Authorities
p-value Significant Step 1. Faso Sing/day vs pbo a) Nunmber of mcturitions
per 24 hours tt) Treatnent response <0, 001 <0.001 Yes Step 2: Feso 4nyi day
vs pbo a) Nunmber of mcturitious per 24 hours b) Treatnent response <0.001

<0.001 Yes FAS----fisll analysts set, LOCCE-el ast observation tanmed forward
Claims
1. A pharmaceutical composition comprising fesoterodine, or

a pharmaceutically acceptable salt or solvate thereof, and a
pharmaceutically acceptable stabilizer, wherein said
stabilizer is selected from the group consisting of xylitol,
sorbitol, polydextrose, isomali, dextrose and combinations
thereof.

2. The pharmaceutical composition according to claim 1,
wherein said stabilizer is xylitol, sorbitol or polydextrose.

3. The pharmaceutical composition according to claim 1,
wherein said stabilizer is xylitol.

4. A pharmaceutical composition acceording to any one of the
preceding claims, wherein the fesoterodine/stabilizer ratio
is 1%-20% [w/w].

5. A pharmaceutical composition according to any one of the
preceding claims, which comprises a salt of fesoterodine
which has an auto pH in water of 3-5.

5. A pharmaceutical composition according to c¢laim 5,
wherein the fesoterodine salt is a salt of a di- or
tricarboxylic acid, or of a partially hydrogenated di~- or
tricarboxylic acid.

7. A pharmaceutical composition according to any one of the
preceding claims, which comprises fesoterodine hydrogen
fumarate.

8. A pharmaceutical composition according to c¢laim 7, which
is in unit dosage form and characterized in that fesoterodine



a Nunber of IthatlEGtiblitS and urge incontinence episodes analysed with
an ANCOVA nodel with tans for treatnent and regi on and baseline value as a
covatiate. Treatnent response is analyzed using a normal approxinmation

met hod for binary date. b Significant based on closed testing procedure.
Each step tested at 0.05 two-sided (0.6525 one-sided). If result MS not
significant at any step, then all steps after that are considered not
statistically significant ¢ Significant based on closed testing procedure.

| f bot h BarAqRss BHmesiahe 11 rRree’rt  hanae. @souns- 8f degtyeen28- 8néndi ded) ,
then Sine mepyds ddsagd ainbtjcally significant. If Step / is statistically
significant and both p-values at Step 2 are |less than 0.05 two-sided (0.025
one-sided), then 4ng rest amstatistically significant NOTE Al results are
at the énhd ofa tpleatmersuridal ¢@pos Orion sseaordahgeso Fanybhe WSFDAe

anal ysi - i o) i roc t han
0,05 TG o R o L B LR O b oL SR
st ati st iadtalispsh g ie@tulaptoven®®® - over placebo at end of treatnent for
the mcturitions and urge incontinence variables. 63 Simlarly, for the
Eur opean, fegul atory authorities analysis, all 4.p-values.in the closed
t esti ng “proc f&ba%ﬂﬁcee‘ﬂe]s%aft Hatf &P ?l%e?‘cé‘f%lf%?n%o%ﬂ fi8Pef 0di ne doses
(4 ny anhaeaigl dady) sreowvelhisian i 5% ieat | yranmghaticant i nprovenent over
pl acebo at end of treatnent for the mcturitions and treatnent response
variables. 64 Clainms 1. A pharmaceutjcal conposition conprising
f esot er ddi -ne A GharTHRE i AP Hekaptarerdiry b S6h¥Mt &0t hereof , and
a phar magaistdigaldhe apeani Bl o5t ADi peZesrmilei R Phsabdesbabil bEer is
selected fromthe group consisting of xylitol, sorbitol, polydextrose,
i somal t ,Wad:é?)ﬁ'r ose and conbi nations thereof. 2. The pharnaceuti cal
conposition according to claiml1l, wherein said stabilizer is xylitol,
sor bit ol r pol QS5 et eut i : Ssitj,o ccarding to
claim 111%6%@%&!@3&?4. st a]b(f% z%%%% [ to#%ég%l_ﬁgnﬁgr% eﬂ??cé;l? Ehg
conposi AT S R Rins aferm ofhe @@f@%‘é@@hgcéfam@PoﬁhéF@nn t he
f esot er aaima{est akindZitded af | QudSale@0le ¥h¥d . agént A pharmaceutical
conposition according to any one of the preceding clains, which conprises a
salt of fesoterodine which has an auto pHin water of 3-5. 6. A
phar maceult.i cal plemresi e o e omoraphangi & o | adcebdindnetei alaiwe 12sot er odi ne
salt is - [y O i | i i r t]
hydr oger‘fg}%%} ?Jhoe? %ﬁtc%%%iyfﬁgg%%/dé &31?1-9 %s p%a?%%gaplg%ake%%%pggi tion
accor di mFaey Yy e giutechreeeli ng clai ns, which conprises fesoterodine
hydrogen fumarate. 8. A pharnmaceutical conposition according to claim?7,
which is in ynit dosage form and characterized in that fespoterodine 65
hydr ogen-4-undy RAEETE L (EPIRP SRR A7 HRIHRENCE. SLANE 48/ my per
dosage whidreird.the EFhertrmioed i oslecoaposent obsaccordi ng to anyone of the
pr ecedi :g'; [egg agﬂi;ﬁ;n ' ' e by a nethod involving at | east one
gr anul a?lg’gﬁfj S p.o 10. A{}Slh‘%&n%%gﬁ%)%bal- conposition according to claim9,
wherein the granulation is wet granul ation.

15. A pharmaceutical composition according to any one of

claims 12 to 14, wherein the sustained release agent is
contained in an amount of 20-80% [w/w], preferably 25-65%,
more preferably 30-65%, and even more preferably 35-55% [w/w]
based on the total composition.

16, A pharmaceutical composition according to any one of
claims 12 to 15, which exhibits a cumulated fesoterodine
release (in weight percent based on the theoretical amount of

fesoterodine in the formulation) in an in vitro dissolution



11. A pharnmaceutical conposition according to claim 10, wherein the
granulation is perfornmed in the presence of water. 12. A pharmaceuti cal
conposition according to any one of the preceding clains, wherein the
pharmaceutical conposition further conprises a sustained rel ease agent.

13. A pharnmaceutical conposition accoggi ng to claim 12, wherein the
sustained rel ease agent is a cellulose ether or ester or a m xture thereof.
14. A pharmaceutical, conposition accordl ng to claim 113, wherein the

sust ai néFFR SEEEHAR 5% USRIrbKY pf btbymmwm%%mfaf%% PH1§.8p 37°C,

phar maceif iTRlrgoneesifidigowecording to any one of clainms 12 to 14, wherein
the sustained rel ease agent is contained in an anount of 20- 80%[vv/vx4,
preferably 25-65% nore preferably 30-65% and even nore preferably 35-55%
[Ww] base# dr¥ ttve 3Wt.alpwiposhly oo £1626% DHésehecedingareteapesition
accordi ng to gipeone gl aims 12 to 15, which exhibits a cunul ated
fesoterodine rel ease (I n weight percent based on the theoretical anount of

fesot er odi he 43% thfRe §GrmAERISAPIN B&%i e 18T of AP Qkeredinn rebeassay
accordi ng t o d#sRr/ ¥l Houxrgphosphat e buffer pH 6.8, 37C, at 75 rprr) as

foll ows: % 0% ref % | n a r 1
hour, 15% toBts%b:% pre Q‘Ib?ape%agaﬁfl %% e%% erod‘g%%g?é %gs%gl$ g 2
hours, 35% taf B84 ;hcefréar,amr;d 36%to 56% f esot er odi ne rel ease after 4
hours, ande gf¢ l1Rasic #67%, RfEsADbYy alc | PaSic 8804 f LSO eLPPaReT €l ease

after 16 hours. 17. A@%ar ITB.CEUtI cal” conposition according to claim1
conprising: (EBLaRee Rigey Wly)EWEF esot er odi ne hydrogen fumarate; (b) 5-25%
[Ww sorbitol or xylitol; (c) 20-40% (ww of a m xture conprising 45-80%

w I 0% I |1 ul d
20- 659 FyAT oy AL BRIty el TaEaett 1) et e S h i benonat e
and (f) cpngsisgng: tal c. 18 The pharnmaceutical conposition of claiml17,

conprisingafap, § @ 6@ f[ﬁ?@ﬁ eb@'f@%o@é@b@@%@z fh 8 (ERna3%tdd g of
Xylitol with a article size_of about 0.0 0.30 mm (c) 115-130 ng of

M CROCELAC(P) 5065%}‘”6‘33 7§°ﬁ816P1HPWC"P(&&|tH& a nom nal viscosity of about
100, 000 nPacs 2bealdi $spwyedf( abmtikt2%eby owpirdlting @ sSwatodr (w/w)

lactose monohydrate and 55-20% {w/w) microcrystalline
cellulose;

(d) 20-65% hydroxypropvl methylcellulose;

(e} 1-5% [w/w] glycercol dibehenate; and

(f) 1-5% ([w/w] talc.

18. The pharmaceutical compesition of claim 17, comprising

(a} 4.0 mg fesoterodine hydrogen fumarate

(b} 32-40 mg of Xylitol with a mean

particle size of about 0.001-0.30 mm)

{c) 115-130 mg of MICROCELAC® 100

(d) 65-75 mg of HPMC having a nominal viscosity

of about 100,000 mPa-s when dissolved (about 2% by weight) in
water

{e) 65-75 mg of HPMC having a nominal viscosity of about
4,000 mPa-s when dissolved about 2% by weight) in water
(f£) 8-12 mg of Glycerol dibehenate

(g) 7-10 mg Talc, and, optionally,

(h) a coating.



(e) 65-75 nmg of HPMC having a nom nal viscosity of about 4,000 nPas when

di ssol ved about 2% by weight) in water (f) 8-12 ng of dycerol dibehenate
(g) 7-10 ng Talc, and, optionally, (h) a coating. 67 19. The

phar maceuti cal conposition of claim17, conprising (a) 8.0 ng fesoterodine
hydrogen fumarate (b) 65-80 ng of Xyﬁ?tol with a nean particle size of
about 0.001-0.30 m) (c) 70-85 ng of M CROCELAC(r) 100 (d) 110-130 ny of
HPMC havi ng a nom nal viscosity of about 100,000 nPa.s when dissol ved
(about 2%.by Thei ghinermagenstical (@mmGi30ary off AARNB Haki ropmepmicningal
viscosity of about 4,000 nPa.s when di ssol ved about 2% by weight) in water
() 8-15‘ r}g of dycerol dibehenate, (g) 7-10 Tal c, and, optionally, (h)
a coating’ o0 e Y GRS i TS ording to any one of the
precedi n@)clési-mH fyy ofs Kyilitaleatiitly :ovwedac tigare il laddeize e adat

phar rnatce(\)utoi0 qlo g%rr%% ition for use according to claim 20, wherein
overactive bl adde associated with synptons selected fromthe group
consi stilgd GO-B5 mer pfi MFGRAGREAE® 104 nary urge incontinence, inperative
urinary (éhge.10and/oing RE eAMRI HEVINY Y FHRAURNC Y i Ls HSE cﬁ{ cbst ance
sel ected framthe grou& consi sting Of xylital, sorbitol,” pol ydextrose,

i somal t 1081 0fe R Se Hesalymd | ARWh <& B preddhidedt cal conposition

conpri swagefresot er odi ne, or a pharnaceutically acceptable salt or solvate

t hereof .; .23,,A f i a hrFﬁC t | cal..conposi.tiqn according
to any cgfa %clzgﬁ r%sréeﬁaig),f éﬁ%r.rpg ?‘%ﬁﬁé’%rgnaxi”%g‘f% 0 géio%céjfsol iné orabémq:
phar mac éuit®amBp g edgralflie ssdivedombsulity 2% vhevadefhti tim avasteabi | i zer

sel ect eq £y r gmMmbhagdoBFURISRRHIS! INIhetfenatd tol , sorbitol, pol ydextrose,

i somal t, ge>§tr%se and _conbi nati ons thereof. 68 24. The nethod according
to claim¥23 Wlc S dAtfear aéginpﬂpézé?“é Yanul ation step. 25. The nethod
accordi rig)t @ caitimg4 wherein the granulation is wet granulation. 26. The
met hod according to anyone of clainms 23-25 conprising granulating

Fesot erodi ne or a pharnaceutically acceptable salt or solvate thereof with
a st abi PPzer Thel phesaareumichd §rowesédisns Biasgrefingy tia @ny seebiafol |

pol ydexthesprele@iRbt c1denlsl 658 ak¢ GMIAARIINS JglRali Jd Hiliduesence of
water, drying the granulate, mxing the dried granulates with at |east

one other excipient to give.a conpression mxture,
21. The pharmaceutical composition for use according to claim

20, wherein overactive bladder is associated with symptoms
selected from the group consisting of urinary incontinence,
urinary urge incontinence, imperative urinary urge, and/or

increased urinary fregquency.

22. Use of a substance selected from the group consisting of
Xylitol, sorbitol, polydextrose, isomalt, and dextrose for
the stabilization of a pharmaceutical composition comprising
fesoterodine, or a pharmaceutically acceptable salt or
solvate thereof.

23. A method for preparing a pharmaceutical composition
according to any of claims 1-19, comprising mixing of
Fesoterodine or a pharmaceutically acceptable salt or sblvate
thereof with a stabilizer selected from the group consisting
of xylitol, sorbitol, polydextrose, isomalt, dextrose and
combinations thereof.



conpressing the conpression mxture to the desired form and optionally
appl ying a coating.
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24, The method according to claim 23 which further comprises
a granulation step.

25. The method according to claim 24 wherein the granulation
is wet granulation.

26. The method according to anyone of claims 23-25 comprising

» granulating Fesoterodine or a pharmaceutically
acceptable salt or solvate thereof with a stabilizer
selected from the group consisting of xylitol, sorbitol,
polydextrose, iscomalt, dextrose and combinations thereof
in the presence of water,

e drying the granulate,

* mixing the dried granulates with at least one other
excipient to give a compression mixture, '

s compressing the compression mixture to the desired form,
and

e optionally applying a coating.



