Stabi |l i zed pharmaceuti cal conpositions conprising
fesoterodine Field of the Invention The present
WO pwensizes generally relates to a pharmaceut i CBECT/EP2007/055582

conposition conprising fesoterodine or a
pharmaceutically acceptable salt or solvate thereof
and to a nethod for its preparation. Background
Fesoterodine is the International Non-proprietary Name
(I'NN) of a conmpound of fornula (1) which can be
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am no) -1-phenyl propyl] -4- (hydroxynethyl )phenyl
i sobutyrate . Fesoterodine is an innovative drug for
the treatnment of overactive bladder, urinary

[ gleXely e 5 % gther dysfunctions of the urinary
Fleld'%% thiaehi0e ?gg osed, inter alia, in EP 1077912 BI,
pertalnlng to novel derivatives of 3
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XLr enely common di sorder, affecting 17% of the adult

preparat

populap1on in major European countries. QAB can occur

at any age and in either gender, although its

preval ence is higher in geriatric and fenal e

popul ations . OAB is a bl adder function disorder
Backogeund ng in synptons of urgency, with or without urge

incontinence and usually includes increased urinary

ency .and_nocturia. The

Fesoter ine 1s the International Non-propriletary Name (INN)
of a compound of formula (I) which can be chemically described
as 2-[(1lR)-3-(diisopropylamino)-1-phenylpropyl]-4-

{(hydroxymethyl)phenyl isobutyrate.

(1)

Fesoterodine i1s an innovative drug for the treatment of
overactive bladder, urinary i1ncontinence and other
dysfunctions of the urinary tract. It is disclosed, inter
alia, in EP 1077912 Bl, pertaining to novel derivatives of
3,3-diphenylpropylamines. EP 1230209 Bl discloses stable salts
of said novel derivatives of 3,3-diphenylpropylamines,

including fesoterodine hydrogen fumarate.



di sorder is due to spastic contractions of the
detrusor nuscle of the bladder, resulting in sustained
whe@pli2egider pressure and the urgent need to RECT/RR1087/055582
This can be caused by several reasons, such as
traumatic or toxic nerve damage (e.g., abdom na
trauma, pelvic trauma or surgery, bladder stones,
adverse effects of drugs , neurol ogi cal diseases
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instability (e.g., bladder hypertrophy caused by outlet

obstruction or urinary tract infection).

In some cases, OAB can be managed without pharmacotherapy,
using exercise, pessaries, i1mplants, biofeedback or behavioral
therapy. But in most cases, pharmacotherapy 1s the better
option. Antimuscarinic agents have been found to be
particularly effective for treating OAB. During normal
micturition, acetylcholine released from postganglionic
parasympathetic neurons acts on the muscarinic receptors of
the detrusor smooth muscle in the bladder to stimulate
contractions. Antimuscarinic agents interfere with this
action, thus reducing detrusor contractions. However, despite
the availability of different antimuscarinic drugs, physicians
and patients remain dissatisfied with current treatments due

to adverse events and/or insufficient efficacy.

Therefore, new agents with improved safety and efficacy are

needed for a more effective treatment of OAB.



urinary incontinence. However, fesoterodine may
exhi bit substantial degradation under stress
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i ncreased tenperature. It i8 believed that

hydr ol yzati on and oxi dati on are anong the maj or

mechani sms resulting in degradation. Therefore, it
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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, sorbitol, polydextrose, isomalt,
dextrose and combinations thereof. Most preferred is xylitol.
Another preferred stabilizer is sorbitol. Another preferred

stabilizer i1s polydextrose.

The pharmaceutical composition of the present 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, lozenges and other solid oral
administration forms are likewise included in the scope of the

present invention.

Also disclosed 1s a pharmaceutical composition as defined
above comprising fesoterodine or a pharmaceutically acceptable

salt or solvate thereof, a pharmaceutically acceptable



coated tablets. Capsules, |ozenges and other solid

oral admnistration forns are |ikew se included in the
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phar maceuti cal conposition 4s defined above conprising

fesoterodine or a pharmaceutically acceptable salt or

sol vate thereof, a pharnaceutically
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In another aspect, disclosed i1s a pharmaceutical composition
comprising fesoterodine or a pharmaceutically acceptable salt
or solvate thereof, wherein the pharmaceutical composition can
be s0lid, and may be suitable for oral administration.
Fesoterodine, or a salt thereof, can be embedded in a gel
matrix formed by at least one type of a water swellable
sustained release agent, such as a cellulose ester or ether,
and preferably formed by at least one type of hydroxypropyl
methylcellulose (hypromellose) and, optionally, further
exciplents. More preferably, fesoterodine and a stabilizer may
be embedded in a gel matrix formed by at least one type of
hydroxypropyl methylcellulose (hypromellose) and, optionally,

further excipients.

In certain embodiments, the fesoterodine salt can be a salt of
a polybasic acid, preferably with an auto pH in water in the
range of about 3-5 (measured in water at 25°C at a
concentration of 1 wt%). Examples may be chosen from the group
of polybasic mineral acids, such as e.g. sulfuric acid and
phosphoric acid, or of polybasic organic acids. Preferred

examples are salts of di- or tricarboxylic acids such as



sust ai ned rel ease agent, such as a cellul ose ester or
ether, and preferably forned by at |east one type of
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optionally, further excipiehts. Mre preferably,

fesoterodine and a stabilizer may be enbedded in a ge

matrix formed by at | east one type of hydroxypropyl
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conpri sing fesoterodine
In another aspect, disclosed i1s a pharmaceutical composition
as described above comprising fesoterodine hydrogen fumarate
as a pharmaceutically acceptable salt in an amount of about
0.5-28 or 0.5-20 mg, preferably about 1-16 mg, more preferably
about 1-12 mg even more preferably about 1-8 mg, and
particularly preferably about 2, 4 or 8 mg per dosage unit
(based on the content of fesoterodine or its salt, e.g.,

fesoterodine hydrogen fumarate).

Also disclosed is a method of treating patients suffering from
overactive bladder and having symptoms such as urinary
incontinence, specifically urinary urge incontinence,
imperative urinary urge, and/or increased urinary frequency by
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
bladder 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. A unit dosage form

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



fumarate as a pharmaceutically acceptable salt, and
preferably, fesoterodine hydrogen funmarate. |n another
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descri bed above conprising fesoterodi ne hydrogen

fumarate as a pharmaceutically acceptable salt in an

anount of about 0.5-28 or 0.5-20 ng, preferably about

1-16 ny, nore preferably about 1-12 ng even nore
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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 pharmaceutically acceptable
stabilizer as defined above and then mixing the granulate thus
formed with at least one type of hydroxypropyl
methylcellulose, and optionally other excipients. The
resultant composition may then be pressed into tablets and

coated.

The granulation process may be performed in a dry granulation
procedure, without the addition of liquid 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



fumarate) . The unit dosage form can be adm nistered
once-daily to a patient or in sone cases, nore than
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process may be performed in a dry granul ation

procedure, without the addition of liquid or, ,
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fesoterodine, or a pharmaceutically acceptable salt or solvate
thereof, and a pharmaceutically acceptable stabilizer, wherein
the stabilizer is identifiable 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;
storing 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 (II) via HPLC by the area-% method




pharmaceutically acceptable salt thereof and a
stabilizer as defined above can be mxed in the
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preferably comprises a salt of fesoterodine which has an auto
pH 1n water of 3-5. Auto pH 1s the pH value which can be
measured after dissolving 1 wt-% fesoterodine salt in water at

25°C.
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Figure 1 shows the in vitro dissolution profiles of
fesoterodine-containing pharmaceutical compositions based on a
dmg tablet

Figure 2 shows the in vitro dissolution profiles of
fesoterodine-containing pharmaceutical compositions based on

an 8 mg tablet.

1 ed L

In the most general aspect of this application, a

pharmaceutical composition is provided comprising fesoterodine
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p ar naceut | cal conposi tions based on an ip
isobutyrate (formula I), particularly the hydrogen fumarate

salt, as well as the free base.

Throughout this application, amounts indicated relate to
fesoterodine 1n the form which is used, i.e., either the free

base or the salt.

Fesoterodine is an ester which is susceptible to hydrolyzation
after administration in viveo as well as during storage under
stress conditions to give a main product (2-[(1R)-3-
(diisopropylamino) -1l-phenylpropyl] -4- (hydroxymethyl)phenol)
(formula IT), which is referred to herein as the "Active

Metabolite" and corresponds to the following structure:

(IT)

Throughout this application the term "hydrolyzation product”
refers to the Active Metabolite of formula II. Other
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acceptabl e salt thereof, and a pharmaceutically

acceptabl e stabilizer. Fesoterodine Unl ess the cont ext

i ndi cates otherw se, the term "Fesoterodi ne" as used

herei n i ncludes pharnaceutically acceptabl e sol vates
degrgfagiopy profugts( gilisgopedpyeainof rom thre APIpRepyEN

and /o4 debyduaxyant byl repberybdisebuhyr ased( herguhd Ikotal
cularly h%drate of, f s%%erodl " Fesot er odi ne"

e.
dearBiag Phc PHEE S ar HaddulPEaty abcenCaBie .BaPet cof -
hydrp(iz2) 103- pfrddusapr opyl anmi no) - 1- phenyl propyl] -4-
(hydroxymet hyl ) phenyl isobutyrate (formula I),
particularly the hydrogen fumarate salt, as well as
The cRatenge dBagadeprrdegh @§O¢ﬁ¥§daﬁﬁh|é§tWGﬁl afoGhRes

relakﬁ@bcéh%@n&%|@Eeh&@rE§§Qb%&6ﬂlﬁ%oaﬁc%h%n60&6k$@|0h i's
either .the free base or the

degrﬁé@&ﬂ@Po@FﬁQuc§Saﬁl¥§PerCﬁﬁ] f t§6§&8ﬁ%|BP@ figL.C by the
areahydmelcyzat i Dn ﬂﬁi@raféhn%nmﬁuhﬁdwﬂherramia)dﬁ;wwdégfﬁﬁed

feso% & Y %toga%%teg &t %F%?S%o% QQHEIO@ %r%gvgfat%%in
odu P‘(Q I 75 i I'sopropy Pam
respeﬂipN@nﬁPbﬁopﬁbF WAth(hV@r@pyﬁéthybp pﬁeﬁéﬂ)S@g@aﬁﬁlan the

HPLcNgkofWﬂbC%hb% E%Ee%beqeﬁ%tﬁar%bnfé%okg§o GAGE Y84 its
tabolite” and corresponds to the follow ng

hYdr@@V@@F&P@ aﬁﬁ/@égﬁ@@FaﬁﬁF§O§pEFP@§FF§n the term
"hydrol yzation product 1 refers to the Active
StabMit.abolite of forrmula Il. O herdegradation products
y result fromthe metabolism

A "pharmaceutically acceptable” stabilizer is a stabilizer
which i1s not biologically or otherwise undesirable, i.e., the
stabilizer can be administered to an individual without
causing significant undesirable bicological effects or
interacting in a deleterious manner with any of the components

of the composition in which it is contained.

"Stabilizer," as the term is used herein, means a substance,
particularly a pharmaceutically acceptable excipient, which
inhibits, prevents, slows down, or reduces the degradation of
fesoterodine as compared to fesoterodine in the absence of the
substance under certain conditions. As used herein, the term
“stabilizer” also embraces a combination of two or more of the
stabilizers according to the invention. By way of example, a
combination of xylitol and sorbitol, or a combination of
xylitol, sorbitol and polydextrose, or a combination of

xylitol and polydextrose may be mentioned.

Whether a certailn excipient 1s suitable as a stabilizer
according to the present invention can for example be

determined by the following method:



and/ or degradation of fesoterodine . As used herein,

"total degradation products”™ will include, at least in
w@a0or/141298ir ol yzati on product. The content of uPCEEP2ABOSS5582

fesoterodine, as well as thel relative anounts of

hydrol yzati on product and total degradation products

gi ven, can be determ ned via HPLC by the area-%

nmethod. In this area-% nmethod the rati o of undegraded

fesoterodine is determ ned by conparing the area of

at fikecrespeehivecdPhe pedloawetih the total area of all
signals in the HPLC profile that can be related to

fesoterodine and its hydrol yzati on and/ or degradati on
productass Stabivaent A¢phaenatewt i cal 4 ysalteptabte!,

st ab%; é%&aﬁﬂ%éé@@éﬁ?&%e%&%%&”@& QLOYI LAY mass
or otherwi se undesirable, 1.¢e., the stabilizer can be

adnmi $ESHER ENED @h TRl SR S thoutveEIRFhgseparately . If

si gnihd cantipnaesi rabdgghimdogisdl of fects ¥ passed
mterachg&g in a deleterious manner with any of the
CONPOHENET o th%v%o&:)o%iw)on in whichit is
contEefeterS&Giadi dnd ethé ascipeetteranrd Soassst hetwdugh a

means. upstan particularly a pharmaceutically
accegpjteg‘ﬁéet)@xé;i%?)éht, whi ch inhibits, prevents, slows

dowfheorfeseieesdime aedrtdateorinielesorervimetasred into
conmpar gd; £ 9,1 £SOt &1.00l Aey | (‘e.tg?e, absence GfedNenixer

subst ance_under certain conditions. As used herejn,
t he e &t ahi $RGRras af RS @ MARIEERC B chiitnatd S df Type
two ©Ff ot epDf 6 | her s4 abdpb @l SuB€ COf dbdTlow abdier 35°C and

invention By pay; of gxanple. a

- About 5.5 wt% of purified water i1s added to the dry
mixture while stirring.

- The mixture is stirred with a chopper for about 90 to
120 seconds.

- The mixer is emptied, and the contents are transferred
to a sieving machine to form wet granulate, which then
i1s passed through a sieve or a screen (4.0 mm).

- The sieved granulate is dried on trays at about 45°C
for a minimum of 8 h. in a drying chamber/oven until a
water content of not more than about 0.5%.

- The dried granulate 1s passed through a sieve (0.5 to
1.0 mm).

- The dried granulate is then mixed {(at a speed of about
8 rpm) for 5 minutes.

- One part of the granulate is examined to determine the
initial amount of hydrolyzation and degradation
product, while another part i1s stored in open vials as
described above and subsequently examined to determine
the final amount of hydrolyzation and degradation

product.



conmbi nation of xylitol and sorbitol, or a conbination
of xylitol, sorbitol and pol ydextrose, or a
w@ovieeds on of xylitol and pol ydextrose nmay bRCT/EP2007/055582
menti oned. Whether a certail® excipient is suitable as
a stabilizer according to the present invention can
for exanple be determ ned by the foll ow ng nethod: At
first a granulate is prepared: - 1 mass equival ent
f B86CELSdiChe tHi Sa 9gant leher @5F, theerf gy under three

f esabieradinre HedhegenvEugar ake.foandy8 .mss equival ents
of the excipient are wei ghed separately. If the

excipient is agglonerated, it will be passed through a
si ev@) (45%C amd . 60% Festot errodi hesahdv tdkes ekar po entelas e

passgd fiwoughs a;sd evey (0;8 MYgeq- vﬁfsfﬁéPt@rxﬁ’QélE@

and tﬂe excipient are transferred into a suitab
gr an®l a¢ ®rC (%ﬂ% 75% Thigh- Sheawemi werlgyr kel @t"@f?e]%%ch
as t hose nanufactured by Lddi ge, Type Diosna Pl/ 6 )

a tenperature of bel qw about 35Q0C an xed_f or
Tﬁﬁt é’oglp LRt %gé RESHLHE B‘&F@PPE&%@P% ?P@H&&edlﬁé is

tﬁet@mmlmemtuﬁe W@Lbebgtthblagea~oThethbﬁIwﬁeuhis area-%

St 'erth%% S ?1‘%p§%r fcg'&v%b%‘é% % 149,129 %%8”;%1%@
mxer |s enp and 't'e'contents “ar 8 rans arred Y
t@ompgmemgnghﬁa@heﬁeOEOtb@rWEWQEcgnaﬁuHQLé,pwhkcwltheﬁhe

i%oQ%ﬁS%Qe%hBQu%hlas%b%$QSoﬁnat%%rﬁ@ﬂc(%rgquk that can be

related to fesoterodine and its hydrolyzation and/or

degradation products.

According to the invention, a substance is a stabilizer
if it limits the formation of active metabolite of
formula (II) during storage under at least two of the

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

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

b) about 2 wt% or less, preferably 1 wt% or less, and
particularly preferably 0.5 wt% or less

c) about 2 wt% or less, preferably 1.5 wt% or less,

and particularly preferably 0.58 wt% 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
xylitol, sorbitol, polydextrose, i1somalt, and dextrose.
Xylitol is one preferred stabilizer. These substances are
capable of inhibiting, preventing, slowing down, or reducing
the hydrolyzation of fesoterodine into active metabolite of
formula (IT), and thus act as stabilizers. Thus, the invention

relates to pharmaceutical compositions comprising fesoterodine



- The sieved granulate is dried on trays at about 45C
for a mnimumof 8 h . in a drying chanber/oven until
wa2watendgont ent of not nore than about 0.5% PCIVRR2007/055582
dried granul ate is passed tlh¥ough a sieve (0.5 to 1.0
mm . - The dried granulate is then mxed (at a speed
of about 8 rpnm) for 5 mnutes. - One part of the
granul ate is exanmned to deternine the initial anount
and gf shp@iolyLat S6n &G dégPAadEYILA’ Opr 08GEPL CRRt/| e

polvyaRet-hekepan o 18t obed H@X@Q@%eVi ahs agsdeserirbedbly
abqve %nd subs Entl mned to determ ne the final
F6fy

*y L Rgunt' 061 Shyd &tr ﬁréP NfegfaBili-6h “FRodger "st
hydroBatzeliesnofuntkirs vgrapulsaserase thedistoned (geder ct.br.ee
T blreorgdl I90nSespectively, as follows: a ) 25C and 60%
@ al n cl osed gl als for 6 weeks b ) 400C and 75%r. H.
|n cI osed vials for 6 weeks ¢ ) 400C and 75% r.H in

Alsooﬁ%@fékﬁbﬁ.B@rs@a%@@&%e?@ea%@n%QBEeOEubB%aﬁ@EbV%hat are
tabalite of forgul %e%” LS deteﬁgn ned via HPLC.b

capaPnE Sled S frelRod e KPE1drEalsh fethGE Pﬁecﬁﬁ%}@ﬁp gf-her

excigdkenve , meuaholkist @ aics odet, eoni Medohyrodipar.i ng t he area

of the respective HPLC peak with the total area of all

I th fil t hat b L a
The FaBiaisatie Sind oE 8 %&%&fﬁ?&?ﬁ&ﬁgﬁn&%ﬁ Sadbr daires

prevRh@duet Sy Aeser,dioig ﬂe@u"dée thiv eRligir@dla ta csU RSt FNGehes @ster
comp%h%%glkigi are susceptible to hydrolysis. In particular,
stabilizers of the present invention are useful for the
stabilization of esters of the active metabolite of

fesoterodine of formula IT.

Thus, another aspect of this invention relates to the use of a
substance selected from the group consisting of xylitol,
sorbitol, polydextrose, isomalt, and dextrose for the
stabilization of a pharmaceutical composition comprising as
active ingredient an ester compound that 1s susceptible to
hydrolysis, 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 or

solvate thereof.

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

compounds :

a) phenolic monoesters of formula TTT



if it limts the formation of active netabolite of

formula (I1) during storage under at |east two of the
wabwvadseohdi tions a), b ) and ¢ ) as foll ows: BCIERDOU055582

1 ww%or less, preferably 0.%5 wt%or |ess, and

particularly preferably 0.3 6 wt%or less b ) about 2

w%or less, preferably 1 w%or less, and
partj cul.rly preferably 0.5 wt % or less ¢ ) about 2
W@ or :E{eferably 1.5 wt% or |ess, and
[ gterably 0.58 wt%or |ess Stabilizers

present invention can for exanple be

sel gtred rogL\ertaln sugars, sugar al cohols, polyols,

t hereof neeting the aforenentioned
criteria. rticularly preferred stabilizers are
chosen fro nnng I|toI sorbitol, polydextrose,
isomalt, and dext rf Xylltol is one preferred
stabilizer. These substances are capabl e of
i nhi biting, preventing, slow ng down, or reducing the
hygdeeky#akilon -0t te%oqu9Q|@e lbRkgyactive metabolite
of formula (I1), "and thus act as sfabilizers. Thus,
the invention relates to pharmaceuti cal conpositions
conpr|S|ng fesoterodlneand a stablllzer sel ected from
sie S =Y g FO R Ymal t, and
dextrose and nDst preferably xylltol, wherein the
fesoterodine is protected agai nst hydrol yzati on under
var@Qous stress conditions (see, e.g., Table 6 and
preferred as stabilizers are those
re capabl e of reducing the
it of certain other

wherein each Rl is as defined above;



exci pients, such as |actose, on fesoterodi ne. The
stabilizers of the present invention can also inhibit,

WEe@vaan298 sl ow down, or reduce the degradati onP@F/EP2007/055582
further ester conpounds that> are susceptible to
hydrolysis. In particular, stabilizers of the present
invention are useful for the stabilization of esters
OthQ§ ggtﬁgg nggbgkikg ggjfeipterodine of formula
[T us, anot her aspect o 'S invention relates to
the use of a substance selected fromthe group

consisting of xylitol, sorbitol, polydextrose,

isggglt and dextrose for the stabilization of a

phaf m@ce Al nposition conprising as active

| IRJr edi en A er. conpound that is susceptible to

hydr ol ysi s, pé?ti@ﬁlarly an ester of the active

nmet abq z fji:terodine of formula (11) and

sych Jan ester as indicated below, or a
phar mac®uti calN'y acceptabl e salt or sol vate thereof.
Esters of the tive tabolite of fesoterodi ne of
formula Il that can stabilized in this way include
the follow ng conpounds : a ) phenolic nonoesters of
formul a Illwherein RL is C1 -C6 al kyl or phenyl b )
identical diesters of fornmula IV wherein each Rl is
as.defined ,above;c ) _nm xed desters-,o.f rmula V
AHEEeEr TR e 18 o EARH S Bve Y oo e fy (Y BGBHE e b e
al kyl or phenyl with the proviso that Rl and R2_are
dief ﬁe@g’phenyl with the proviso that Rl and RZ2 are

different,

OH

(J LA

A (V1)

wherein Rl is as defined above;



d ) benzylic nonoesters of formula VT wherein RL is
as defined above;e ) intranolecular cyclic es e s of
WO or41298 e V I | and wherein o and p are thePGERER200T/055582
different and represent the@unber of nethylene units
-(CH2)- and may range fromO to 6; andf ) ip nrgarii r
r it haq ()-Benzoic acid 2- (3- diisopropylam no-
1-phenyl propyl) 154 suhphoaxynethyl ~phenyl (esteri ang
theirt salts wth phySiologlically acceptabl e acids,
t einr free bases and, when the conpounds can be in the
form of optical isoners, the racem c m xture and the
i ndi vi dual enantioners. In yet another aspect, this
application also includes a pharmaceutical conposition
conpr|3|ng such an ester as defined above, or a
tically acceptable salt or sol vate thereof,
\ﬁaceutlcally acceptabl e stabilizer, wherein
[ Eer is selected fromthe group conS|st|ng
or bi tol, pol ydextrose, isomalt, dextrose

ﬁ o0NS thereof. Preferred pharnaceutica
conposifior are those conprising (a) a phenolic

NoAGRS of formula (I11) as defined above,

gul drl yJpreferably a phenolic nonoester wherein R
is & lineal or~branched C3-C5 al kyl, or a

phar maceugical | y eptable salt or solvate thereof,
and (b) a pharnaéeufically acceptabl e stabilizer,
wherein said stabilizer is selected fromthe group
consi sting of xylitol,

N (VI

wherein o and p are the same or different and represent
the number of methylene units -(CHg)- and may range from
0 to 6; and



sorbitol, polydextrose, isomalt, dextrose and
conbi nations thereof . In one aspect of the present

WO paoensizem, the pharnmaceutical conposition conPei/BPI9g7/055582
the ester as described abovié, 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
hiéFé@@ﬁ@ﬁ@éﬂdﬁSIéﬁskﬁP§5F§§x%I)cBﬁéﬁ@leﬁéﬂélﬁ ddird

salit sebrophd a8sher 1hashea1aMopyRhl-unswababokhabthgl -phenyl
close to the pH stability optinmum of the respective
eSCEFT it or exanpl e at about pH 3-5.F. np | ary ph rmr

nt i r | nnnp ns i nr Exenplary, non-exhaustive

eéﬁﬁpkg%éQfs ?%‘o%&t%t%%&%1€§%gﬁ@%@?§]Bbggﬁtg%Xebgc1ds,

descri arnmaceuti cal conposition
cGREEI siTgSf Ba6Eer 68cne waRd &hst gpMPrrafsasagebenéa the

aE@%%.Wﬁebﬁkﬁc%QSQ%%h@Q%neth% shabhe cagaikisle and the
radation at about 400C , 75%r.H in an open via

IVHEHeAf FOAILBEICTE2 weeks at about 400C , 75%
in open vial the pharmaceuti cal conp05|t|on

'ni t a % 87% _88% 89% or
mn y%%ou?‘ %@?fes%géﬁéd?%e %% l%g{ g%a %S% %Cﬁ éé%
pharph@ﬁmﬁ@@@ﬂl@@mp©§np99mtc@mpggﬁnagnguah b@a@ﬁtaboas gedsined

abov%f besat ehadineaften15tonagewader sugh eendichians -

pharmaceut i cal conposition conprising fesoterodine
ther&ﬁé ad§faBi Preeragsiderpidy a56¢8aRer sitAaPLAdzer, wherein

saldf%&@b@nq&bmelbss&u@akédaqabﬁs&h@eg&@d@tb@ﬂsathBQUbf
) \
Xyli%%Q? bor fkgl,'pBQy%%X%%%ge, isomalt, dextrose and

combilinations thereof.

Preferred pharmaceutical composition are those comprising
(a) a phenolic monoester of formula (III) as defined above,
particularly preferably a phenolic monoester wherein Rl is a
linear or branched C3-Cg alkyl, or a pharmaceutically
acceptable salt or solvate thereof, and

(b) a pharmaceutically acceptable stabilizer, wherein said
stabilizer is selected from the group consisting of xylitol,
sorbitol, polydextrose, isomalt, dextrose and combinations

thereof.

In one aspect of the present invention, the pharmaceutical
composition comprising the ester as described above,
preferably the phenolic monoester of formula (III), and the
stabilizer, contains said ester in the form of 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 pH in water that is close to
the pH stability optimum of the respective ester, for example

at about pH 3-5.



vial such that after about 6 weeks at about 400C , 75%
r.H in open vial the pharmaceutical conposition
W@oWr/Aines no nore than about 7% 6% 5% 4. 9% PAT/BP2007/055582
4.7% 4.6% 4.5% or 4.4% df8 active netabolite of
formula (11). A pharmaceutical conposition conprising
fesoterodine and a stabilizer as defined above,
wherein the fesoterodine is stabl e agai nst degradation
at about 400C, 75%r.H in a closed vial such that
Exemdfl bet, abawhaboweeks atoabout t4EQ06 , 75%r.H in closed
vial the pharmaceutical conposition contains no nore
than about 2.5% 2.2% 2.1% 2% 1.9% 1.8% 1.7%
Exempledy , 1 no%-ckhés tivBY%exbmp¥esl of%vagr ol% esftadcilived
compgﬁgﬁqghgt%a?fFEOB%%EQiQEB)asNQ5§18%%terably’ such a
pharmaceuti Cal composition contains no nore than about
1.09% of active netabolite of formula (11) after

A phSrahage tukder -sHebscendint i-ehsriAipRareeecedt-bedhe and a

conpositio onpr.ising fesoterodine and g stabilize
Stabégl&gFiﬁédgﬁg&ﬁgdwﬁéPanW §8€8r58?ﬁ§eF§%§P§bP§a§5?%§F
agaidegr deatriada tdbnabautb2n@C40°60% 5% He . Hn dnchnsedenialal
such?%%gttg%ge%f%%%u%b%%tw%ew%eg%.%% %QO%b%gﬁogé% Ppﬁﬁriﬁiopen
i n closeéd vi al” the pharnaceutlcaP conposition contains
vialneheopdarhagcalboge 1l %pmPos%: 10n8%PnN0AZ%E 8.06%pagt5apout
85%,086%, @73% g@92%g00r Q- LUok 30k ve-pRLabalite. uibre
preferably, such a pharmaceutical conposition contains
prefraapdre EHER AbBRETORESY 3Fadc CPRRORBLARY CrEtEfnS at
leasfoamelu@d Bbk) oFf trekostebagecuadeers debragediuhiiers suchn
preferred enbodi nents, the stabilizer used in the
condyfdPRgceut i cal conposition comprising fesoterodi ne can
be

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 contalins 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
closed vial the pharmaceutical composition contains no more
than about 2.5%, 2.2%, 2.1%, 2%, 1.9%, 1.8%, 1.7%, 1.6%, 1.5%,
1.4%, 1.3%, 1.2%, 1.1%, or 1% of active metabolite of formula
(IT). More preferably, such a pharmaceutical composition
contains no more than about 1.09% 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 stable



pol ydextrose, sorbitol, or particularly preferably
xylitol. Ganul ates As nentioned above, the
wWEbarieeetit i cal conposition of the present i nvRCI/ER2907/055582

may be in the formof a grarful ate. The granul ate may

optionally contain at | east one further excipient.

Whereas fesoterodine itself was found to have degraded

after about 12 weeks at about 400C , 75%rel ative .
agaipgi deeyaCathoR Bk @ﬁ@ﬁtvﬁéﬁéft@o%h@-%xt%%tat¢%ﬁs%ﬁnvlal
suchaboll: 20%ef alhe ok gickals hesabenedbrec | espd nedsi nin

unde r%de form a %ranulﬁte of fesoterodi ne. and
Closf@ 't 6l POBCE Yha e abBiP 8356 CRE 6rigi REl More
thanambontt df,f @sdter OdiSe Oe&i niOng%i, nOubdegPadéd LoBfh, 0.2%,
or 03hbeh raboyt 12 weeks, ynder ine %@%e?% diti %ﬂ%g; alhus,

exenpl ary, non-exhaustive exanples o esot er odi ne
phargpgriltaces &PEPEPOFIOEI CORTGLARUNS 806F 896t &Pediné - 18%

of adRdva shabibizee ay defined abeveawherekRottB8e under such
fesoterodine in the granulate is stabl e against

condyddPRfati on at about 400C, 75%r.H. in an open via
such that after about 6 weeks at about 400C, 75%r.H

in en Vi t-h ranul ate t.ai.ns_no re_than about
1 o ot et 20 " s o T 2 S0 e o
phargetciews igetlalbonipos 16fl ohoconiba 6L Byswseghtinkbren be

|y granuyl i, h :
o e T

storage under such conditions. A granul ate of
crantieseker odi ne and a stabilizer as defi ned above wherein

the fesoterodine in the granulate is stabl e agai nst
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 fesoterodine and a stabilizer as defined above
wherein the fesoterodine in the granulate 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
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 (IT)

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



degradation at about 400C, 75%r.H in a closed via
such that after about 6 weeks at about 400C , 75%r.H
wo poochiererl vi al the granul ate contai ns no nor ePCTEP2007/055582

about 2% 1.5% 1% 0.9% @®8% 0.7% 0.6% O0.5%

0.4% 0.3% or 0.2%of active netabolite of fornula

(I'1). More preferably, such a granul ate contains no

nore than about 0.23% of active netabolite of fornula
than( pppugf Pep 83t Ofage tavGeresabr LéSRdPE 6RFMUAAgHARYI afser
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preferably wet granulation, with a suitable excipient,

such as a stabilizer as defl ned above. A granul ate
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degradation at about 25°C, 60% r.H. in a closed vial such that
after about 6 weeks at 25°C, 60% r.H. in closed 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 granulate includes polydextrose,
sorbitol, or particularly preferably xylitol as the

stabilizer.

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

suitable excipient, such as a stabilizer as defined above.

A 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], more preferably about 3-15%
[w/w], and even more preferable about 5-10% [w/w]. In a

particularly preferred embodiment, a granulate includes a



preferably about 1-20%[ww , nore preferably about
3-15% [ww , and even nore preferable about 5-10%
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granul ate includes af esot erddi ne/ xylitol or
fesoterodi ne/sorbitol ratio of about 1-30% [ww |,
preferably about 1-20%[ww , nore preferably about
3-15% [w w], and even nore preferably about 5-10%
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for enhanced stability during the granul ati on process
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t
chacdgiRadth 2%%?6&&& 9 ¥hSio0Enul ating with mannitol or

maltitol. Ganulating wwth xylitol or sorbitol led to
It h%gebeen further surprisingly found that granulating
fesoterodine with either xylitol or sorbitol provides for
enhanced stability during the granulation process as compared
to granulating fesoterodine with either mannitol or maltitol.
When fesoterodine was granulated separately with these four
sugar alcohols and tested for the amount of hydrolyzation or
total degradation that occurred during granulation, i1t was
found that granulating with xylitol or sorbitol resulted in
less degradation products than granulating with mannitol or
maltitol. Granulating with xylitol or sorbitol led to the
formation of about 0.06% to about 0.07% of hydrolyzation
products and total degradation products, 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 xylitol or sorbitol were also observed when fesoterodine
granulates including xylitol or sorbitol were used to prepare
pharmaceutical compositions. Pharmaceutical compositions in

tablet form that were prepared with granulates of fesoterodine



formati on of about 0.06%to about 0.07% of
hydr ol yzation products and total degradation products,
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formation of about 0.42%t &Zabout 0.73% of

hydrol yzati on products and total degradation products.
(See Table 7). The surprisingly superior results

observed for granulation with xylitol or sorbitol were
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urgency and/or urinary frequency and the preparation
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comp@qg%d%xgﬁgg%y %%%g?lgic%%ol, polyol, or derivative thereof
(such as, e.g., xylitol, sorbitol, polydextrose, isomalt, or
dextrose). The medicament may be in the form of, e.g., a

granulate, a capsule, a tablet or a coated tablet.

ined-rel formul

In yet a further embodiment, provided is a solid
pharmaceutical composition for the oral administration of
fesoterodine 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 excipilient, preferably with at least one type
of sustained release-agents, such as hydroxypropyl

methylcellulose (HPMC), and optionally other excipients.

In another aspect, the active ingredient (Fesoterodine or a
pharmaceutically acceptable salt 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



dextrose) . The nedi canent may be in the form of,
e.g., a granulate, a capsule, a tablet or a coated
W@ aW7a412986ust ai ned-rel ease formul ati ons | n yetPG@EI/EP2007/055582
further enbodinent, providéd is a solid pharnaceuti cal
conposition for the oral adm nistration of
fesoterodi ne or a pharmaceutically acceptable salt or
sol vate thereof, preferably fesoterodi ne hydrogen
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fesoterodi ne, a stablllzer and a gel matrix formed by
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form&dﬂtnbﬁtramﬁomgre 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 "A", "B",
“c", "D", "E", "F", "G" and "H" given in tables 1 and 2 of the
Experimental part of this application, were shown in clinical
studies and/or in biocequivalence studies to be effective for
the once-daily administration in man. They all exhibit a
particular fesoterodine release profile in in-vitro
dissolution assays. These formulations and other formulations
showing the respective dissolution profiles form another

embodiment of the present disclosure.

Particularly preferable pharmaceutical compositions comprising
fesoterodine show a cumulated fesoterodine release (in weight

percent based on the theoretical amount of fesoterodine in the
formulation) in an 1n vitro dissolution assay according to USP

711 (in phosphate buffer pH 6.8, 37°C, at 75 rpm) as follows:



Sui tably, such a once-daily fornulation contains at
| east about 20% HPMC by wei ght of the total weight of
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25% (W' w) , such as betweer®25% and 65% and even nore
preferably at |east about 30% (ww), such as between
30% and 65% and particularly preferably at | east
about 35% (W w) such as between 35% and The
particularly preferred formul ati ons of the present
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compalsautiof5% preferably about 36%to about 56%

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 solid fesoterodine composition
comprises at least two types of hydroxypropyl methylcellulose
(HPMC) . The two types of HPMC may be chemically identical but
differ in their wviscosity, when dissolved in water under
standard conditions. Alternatively, two types of HPMC which

differ chemically may be used.

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

100,000 mPa-s (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 ratio of fesoterodine or the

pharmaceutically active salt or solvate thereof and HPMC 1is



fesoterodine rel ease after 4 hours, and at |east
about 75% preferably at | east about 80% fesoterodi ne
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fesoterodine is preferably Zormed by a sustained
rel ease agent, particularly by one that is swellable
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preferred.

Components of the pharmaceutical composition

The compositions are preferably formulated in a unit dosage
form. Each unit dosage form can contain from about 0.5 to 20
mg, preferably about 1-8 mg, and more preferably about 2, 4,
or 8 mg of fesoterodine 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 unitary dosages 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 solid administration forms (such as
tablets, coated tablets, granulates and capsules) that only
require a once-dally administration to the patient to achieve

the desired therapeutic effect.

Pharmaceutical excipients that may be present in the

compositions described herein include sustained release ("SR")
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Preferred examples of sustained release agents are

hydroxypropyl methylcellulose (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
about 20,000, and preferably of about 4,000 mPa.s (i.e., 4,000
t* 1,000 mPa-s) when dissolved (about 2% by weight) in water.
Preferably the rate of substitution with methoxyl groups of



Most preferred are solid admnistration fornms (such as

tabl ets, coated tablets, granul ates and capsul es) that
W@Rioy/1412081i re a once-daily adm nistration to tPEI/EP2007/055582

patient to achieve the desiZ%ed therapeutic effect.

Phar maceuti cal excipients that may be present in the

conpositions descri bed herein include sustained

rel ease ("SR')agents, d|S|ntegrants, fillers and
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10:1 to about 1:1.5, and are even more preferably in the range
of about 7:1 to about 1:1.3.

In one embodiment, one distinct type of HPMC may be used, such
as, e.g., HPMC with a nominal viscosity of between about
50,000 and about 120,000 mPa-s, wherein HPMC with a wviscosity
of between about 50,000 and about 100,000 mPa-s is preferred.

Disin ran

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 thereof. The presence of a disintegrant in
compositions and formulations described herein is not

necessary, but may be desirable.
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HPMCs having at roomtenperature a non1na| VISCOSIty
%.betmeen abgut 3, 000 and agput % %
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lactelte PowrnChémiresl tGempany. Particularly preferred

brands are METHOCEL(r) KI OOM havi ng a nom na

VISCOSIty of about 100, 000 _nPa.s and METHOCEL(r) K4M
PrefRa@Ry - a tHENEHEH DI ESESs Ny l8fcaBsut S2S6001FP4 14 1T The
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%%%gozltlﬁns and for Iatlons dgscrlb hereln can be
mono; R&Sra ggeoprgggaﬁ 3 1% BL&6BAE PI2laghGssr &
micrpeefetaldllynen ceiéulasge iof aalratitio of about 1:1 to about
3:1 [W/W] 1is used as the excipient. A particularly preferred
excipient i1is MICROCELAC® 100, which is a co-processed mixture
of lactose monohydrate and microcrystalline cellulose 1n a
ratio of 3:1, both of pharmacopoeial quality, manufactured by
combined spray-drying. Both the filling properties of lactose
and the binding capacity of microcrystalline cellulose are
synergistically co-processed to one excipilient providing
improved flow properties and better tabletting performance to

the composition.

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

also have binder properties.

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

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



10:1 to about 1:1.5, and are even nore preferably in

the range of about 7:1 to about 1:1.3. In one
weeodinent, one distinct type of HPMC may be BGEEP2007/055582

such as, e.g., HPMC with a4foni nal 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. Disintegrant s
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pre BB, Camealsadentait 1@ Sisnseanadt e $HEN18% than about
1 pregel ati ni zed starch, sodium starch glycol ate,

icrocrystalline cellul ose, carboxymnethyl cellul ose
sodi um (CMC-Na) , cross-linked CMC-Na, polacrilin
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m xt ures theréo resence o I i nt egr ant
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m crocrystalline ceIIquse, powder ed cel | ul ose,
conpressi bl e sugar, starch (e.g., corn starch or
Lubrpekatte starch), pregel atinized starch, fructose,
sucrose, dextrose, dextranes, other sugars such as
saccharose, siliconized n1crocrystalllne cel | ul ose,
The GQWEpﬁﬁFﬁﬁéﬁo@Qﬁ §W6§EH§Féon§a@é§G%Pﬁ?@rSﬁéﬁlﬁhﬁéﬁhéﬂéo
comp&h@%dﬂ@beac@h%%|Cb@&ﬁﬁ@&@ﬁ%h@sdbhﬁdb&t lidants such as
caIC|u hosphat e, aIc n1|achate or

es .
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laur@ﬂeshdphame, hydrogenated vegetable o0il, hydrogenated
castor oil, sodium stearyl fumarate, macrogols, glycerol
dibehenate, talc, corn starch, silicone dioxide or mixtures
thereof.

The preferred lubricants are talc and glycerol dibehenate.

The term "glycerol dibehenate”" as used herein shall be

considered synonymous with "glyceryl behenate”.
Coatings

Optionally, compositions and formulations described herein,
including cores/tablets, can be coated with conventional
materials used for film coating, e.g., as described in
Pharmaceutical Coating Technology, 1995, edited by Graham
Cole. Film coating compositions usually contain the following
components: polymer(s), plasticizer(s), colorant(s)/
opacifier(s), vehicle(s). Minor guantities of flavours,
surfactants and waxes also can be used in the film coating
solution or suspension. The majority of the polymers used in
film coatings are either cellulose derivatives, such as the

cellulose ethers, or acrylic polymers and copolymers.



selected frommcrocrystalline cellul ose and | actose
nmonohydrate. Mrre preferably, a mxture of |actose and
worR@roenrystal line cellulose in a ratio of abouPCIWER200D055582

about 3:1 [WW is used as 3the excipient. A

particularly preferred excipient is M CROCELAC(r) 100,
which is a co-processed m xture of |actose nonohydrate
and mcrocrystalline cellulose in aratio of 3:1, both
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organic esters {(phthalate esters, dlbutyl sebacetate, citrate
esters, triacetin), oils/glycerides (castor oil, acetylated

monoglycerides, fractionated coconut oil).

Colorants/opacifiers are classified 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 ready-to-make preparations
which are available on the market. One preferred film-coat
material is OPADRY®, particularly OPADRY® blue, which is a

mixture of 6 components, i1.e., polyvinyl alcohol (film forming



qualities are provided by XYLITAB(r) 300 or XYLITOL(r)

CVMb0 (both produced by Xyrofin Oy, Kotka, Finland and
w@eomesehal i zed by Dani sco) , and XYLITOL 90 (PCODEPZIOT055582

by Roquette GrbH, Gernmany) dlubricants The conpositions

and fornul ati ons discl osed herein can al so conprise

| ubricants, antiadherents and/or glidants such as

stearic aC|d magnesi um st earate, cal cium stearate,
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conpositions usually contain the foll ow ng conponents:

~_polymer (s), plasticizer (s) , colorant (s)/ opacif
Whileep Coptingehiayl efspriMcnprl eqbantiseides cofroflidyothe, release

of 3 haetant 3 gRdawaxes ralgo C%Brﬁ%lﬁ%@@n‘nthﬁeckbkqhg of
coating solution or suspension. The mgjority of

the phpyrersuticdli horMUinPtdai Rds tarfe PEPEREE é@Nﬁ@Fé@@ does
preféetbiat hves orsuel a&sghR€icantly modify the release profile

of fesoterodine. Preferably, the coating is applied to the
fesoterodine formulation for patient’s convenience only, 1.e.
to 1mprove 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/w], relating to the total

weight of the composition, unless indicated otherwise.

One embodiment relates to a pharmaceutical composition that

comprises:

- About 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 0.001-0.30
mm) .

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

lactose monohydrate and microcrystalline cellulose.
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pol yvi nyl al cohol and waxy 3#aterials. Typica

cellul ose ethers are hydroxyethyl cel | ul ose,

hydr oxypr opyl cel | ul ose, hydroxypropyl nethylcellul ose
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- about 20-40% [w/w] of a mixture comprising about 45-80%,
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 pharmaceutical composition

comprises

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

- about 5-25% [w/w] of stabilizer, e.g. xylitol, sorbitol,
polydextrose, isomalt, or dextrose (preferably having a
mean particle size of about 0.001-0.30 mm);

- about 20-40% [w/w] of a mixture comprising about 45-80%,
preferably about 75% (w/w) lactose monohydrate and about
55-20%, preferably about 25% (w/w) microcrystalline

cellulose;



40% of plasticizer, about 0.1-20% of col orant/opacif
ier , preferably about 0.1-10% of col orant/opacif ier

WO 207hem2evat s may be prepared from ready-to- mBREI/EP2007/055582
preparati ons whi ch are availdable on the market. One
preferred filmcoat material is OPADRY(r),
particularly OPADRY(r) blue, which is a m xture of 6
conmponents, i.e., polyvinyl alcohol (film .
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suspensi on can be preépared by using |fPerent sol vent s

- (&P, laPéorol/y] kétlenes, esters, chlorinated
hydrocarbons) , but water is preferred. Wile a
coating may in principle be used to nodify the rel ease

A CO@FlPﬁe%&é’t W@lpﬁﬁ‘ﬁgéﬁ E’ﬁt 2PPOIF] 6r ﬁHth PofCMPRELEIoN. One

prefeeatidngackrtihé [ghar tadeuttoaali nigorrulo@riDen?ef bheother
present invention does preferably not or not

coatdp %i?ﬁga#pﬁynﬁodify the release profile of

fesoterodine . Preferably, the coating is applied to

vetr bR hesoLaiediRent0raHlhati:or of ar Hpathetky$1canYeBeBes tion
only, i.e. to inprove the handling and the appearance

thatofcoppe ifiafdl tablet. Preferred quantities of
. I agoedi entis 1Bref preed rexephabyt on-exhanstevVereferably

exampl es of .solid gharmceutical comositigns whll nop,
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 35-55% HPMC,
wherein the HPMC may comprise two or more different
types, such as a high-viscosity HPMC {(e.g., METHOCEL®
K100M) and a low-viscosity HPMC (e.g., METHOCEL® K4M) .
The ratio of high-viscosity HPMC to low-viscosity HPMC
may be about 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 stabilizer, e.g. xylitol, sorbitol,
polydextrose, isomalt, or dextrose,

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

. about 0.5-10%, preferably about 1-8%, and more preferably

about 2-7% a lubricant.

A particularly preferred solid pharmaceutical composition

comprises [w/w]:



percent ages are wei ght based [ww] , relating to the
total weight of the conposition, unless indicated
wW@rdeny2ge. One enbodi ment relates to a phar meREUEPAT/055582
conposi tion that conprises 34 - About 0.3-5.0%[ww of
fesoterodine or a salt thereof, preferably
fesoterodi ne hydrogen fumarate. - About 5-25%[ww of
stabilizer, e.g. xylitol, sorbitol, polydextrose,
Fesotggraliie ovdgegerodemaTRéESst abi | i zer prerér AbPy24h4s a
xyliean particle size of about 0.001-0.30 mabout- SAbeut
20_40%Q[W/\,/C}4 of fillers and/or binders, %uch %SC) .
MICROGELASE wOfohydrate and microcrystal | i n6P08H ¢I%688%-
HPMCAHbugh20-68%s[iwiw] hydr oxypr opyl net hyl eéldugl d$e40&nd

pref I c] 25-65% nore preferably -65% -and
HPMCeJeﬁ%;g?g%S%e?g?ably about 35-55% [ w w] ﬁ%%?%x%%rgpyl

Glycpgofydédehgnese . - About 1-10% [w w | ubPiPeast §,-5Such
Talc@S gl ycerol dibehenate and/or talc. Mre preierablse is
a pharmaceutical conposition that conprises : - about

0.3-5.0%[ww of fesoterodine or a salt thereof,
and ppefiehahlly tesbbemadicne ikwydnogencbprabatecoatdhbgut In this
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~ pol'ydextrose, T somalt, "or dextrose (pre erabl'y having
sizegofealy lpactli ¢lse adopg 4f300001- 0036 prEferadbyurb20t40%
200pkY WhaokvRaMpthdr 8, -6@RERI NG rAReUE 480808, 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.

Another 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 0.001-0.30 mm) about 32-40 mg
MICROCELAC® 100 about 115-130 mg
HPMC having a nominal viscosity

of about 100,000 mPa-s when

dissolved (about 2% by weight) in

water, preferably METHOCEL® K100M about 65-75 mg
HPMC having a nominal viscosity of about

4,000 mPa+*s when dissolved

(about 2% by weight) in water,

preferably METHOCEL® K4M about 65-75 mg
Glycerol dibehenate about 8-12 mg
Talc about 7-10 mg



preferably about 75% (w' w) | actose nonohydrate and
about 55-20% preferably about 25% (wW w)
worR@roenyst al | i ne cel | ul ose; - about 20-65% prPEr/BPRDT/G55582
about 25-65% nore preferably about 30-65% and even
nore preferably about 35-55%[ww hydroxypropyl
nmet hyl cel | ul ose; - about 1-10%[ww |ubricants, such
as gl ycerol dibehenate and/or talc. In another
and gpEepfilEdenbsGitRERP Ya OFRARR e e RECE 8 208 Mpo i fRoamount of
betwe@MPhbees -1 0about 20. agd. Q% Wowk efrcffesaberodibBet 15 mg
h){{dr ogen fumarate; - about 5-25%[ww of stabilizer,
OPADE & xylitol, sorbitol, polydextrose, isonalt, or
dextrose (preferably having a nean particle size of
u : -0 . = rabaqu =409 of .
o oot o b AUt 45 Bo% g ot Srabry SBoBr 7508 °
core( Whl [Faetdse woRORyEESate and about 55-20% preferably
about 25% (ww) mcrocrystalline cellul ose;- about
15-55% and preferably about 15-40% [w hi g
FesojegogdPey M dreyproBy avét hyl cel | ul ose PP hdul ™9
Xy1i5030%prate rpbefewakhy sabean 5- 25% [w w] | ow vi scosity
hydr.oxypropyl t hyl.cel l.ul.ose; - about _1-5% [
par t g e g e bR st e 3d a0l 1- 2% FRPT o O
MICROGaLAREY AAY optionally be applied to sbeltalZl.> mg
HpMc_c%%%Bga%om%%lprvqfs%%qcéymt erial for filmcoating
is OPADRY(r), but other
of about 100,000 mPa-s when

dissolved (about 2% by weight) in

water, preferably METHOCEL® K100M about 70.0 mg
HPMC having a nominal viscosity 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
OPADRY® .

The pharmaceutical compositions in addition may contain minor
amounts (less than about 3%, and more preferably less than
about 1% by weilght) 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, 1t 1s a coated tablet comprising a

core comprising:

Fesoterodine hydrogen fumarate about 8.0 mg

Xylitol (preferably with a mean



coatings are known. Yet another enbodi nent relates to
a pharmaceutical conposition that conprises: about
wWO2710098 pref erably about 0.2-7% nore pref eredi/gP2007/055582
between 0.3 and 5% and nor¥ 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
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and a 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, 1t 1s a coated tablet comprising a

core comprising:

Fesoterodine hydrogen fumarate about 8.0 mg
Xylitol (preferably with a mean

particle size of about 0.001-0.20 mm) about 72.0 mg
MICROCELAC® 100 about 77.5 mg
HPMC having a nominal viscosity of about

100,000 mPa-s when dissolved

(about 2% by weilght) in water,

preferably METHOCEL® K100M about 120.0 mg
HPMC having a nominal viscosity of about

4,000 mPa-s when dissolved

(about 2% by weilght) in water,

preferably METHOCEL® K4M about 24.0 mg
Glycerol dibehenate about 10.0 mg
Talc about 8.5 mg



Xylitol about 5-25% M CROCELAC(r) 100 about 20-40%
HPMC (hi gh viscosity) about 15-40% HPMC (| ow
wWae®eco$i208/) about 5-25% A ycerol di behenat e abPCK/ER208%055582
Tal ¢ about 1-5% and optionally a pharnmaceutically
acceptable coating. In this particularly preferred
enbodi nent the preferred nean particle size of xylitol
is about |-300mm, nore preferably about 1- 200mm,
and gngoéreRInoPE SprEPSLAbOYARBI®r Bredoramly LA fReafpspt of

betwkkef eboed embadidment nqgal hnparbirel gsesheubd ypreberabbymg
be less than 1 mm The sane general and preferred

OPADB&FTiCIe sizes likew se apply to other stabilizers
according to the invention. Another preferred

Preg%qgQQB%E@EoE%sé coated tablet conprising a core that
urther conprises: Fesoterodi ne hydrogen funarate
about 4.0 ng Xylitol (preferably with a nean particle

The $ireecok @@9&%a@e@@lt@l3Qoﬁ@bs@@@@hs3gaﬁob@gprepared by
NlCROCEb@C%r) 100 about 115-130 HPMC qaan% a
knowp, REREENEECos Bty -of CIBBEESEA6T066 APFIYLahenT- In the

prepdirasdlved f( abeuph2¥%mby eneiightl) compeat er onpr, effesaliky odine

or aNEﬁar %%5%%%%99% %%%%%tg%1é58g3tHg¥Cs% viLRg %hg%gb%w
Vi'SCosiIty of "abouat

usually can be mixed with an excipient or mixture of

excipilents, or diluted by an excipilient or mixture of

excipients, or enclosed within an excipient or mixture of

excipients.

Granulates comprising fesoterodine or a pharmaceutically
acceptable salt or solvate thereof can be produced by
granulation, for example by dry granulation or, preferably, by
wet granulation. Wet granulation 1s usually performed by
adding a liquid, e.g., water, to a mixture of the active
ingredient (i.e., fesoterodine or its salts or solvates) and
further excipients to form granulates (e.g., a sugar alcohol
selected from sorbitol and xylitol) and then granulating the

wet mixture.

In one embodiment, wetting a mixture of fesoterodine and
sorbitol or xylitol can be performed in conventional
granulation equipment, such as a high shear mixer (e.g.,
Lodige MGT 250) or fluid bed spray dryer (e.g., Glatt GPCG
60/90), by spraying a liquid such as, e.g., ethanol,
isopropanol, agueous solutions of ethanol or isopropanocl, or
preferably water or an aqueous granulating ligquid onto the
mixture of fesoterodine and xylitol or sorbitol by
conventional pharmaceutical technigques. Wetting also can be
performed by direct addition of a liquid, such as water or an
aqueous granulating liguid to the above mixture during a

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



4,000 nPa s when dissol ved (about 2% by weight) in
wat er, preferably METHOCEL(r) K4M about 65-75 ng
wa@opca412b8 di behenat e about 8-12 ng Tal ¢ about FET/BP2007/055582

ngand a coating, preferabl yB&OPADRY(r), preferably in

an anount of between about 10 and 2 0 ng, and nore

preferably about 15 ng OPADRY(r) . Another preferred

enbodi nent is a coated tablet conprising a core that
mixeryprper lesrpri $6§: tPEgot ervgrRé ﬁ?éﬁ@éé%lﬂaw&ﬁﬁpéd" refers

to a@b@qhe?u@b@gséﬁkeh@h @%ﬁ%ﬁeb@ﬁkﬁlﬂkt@uﬁlﬁﬁéﬂ particle
size.qQ 0 ut

e ERAREE RGP 100 it 12105 oy LHBRE RE0Y fg o8 i nal

subsyiegcesvhy cof iabdutspe@ee000 srRaes datlieprdidsssoveed( abothe

1lqu§é’by MEIght) in water, preferably METHOCEL(r) KI OOM
about 70.0 ng HPMC haV|ng a nom nal viscosity of about
4,000 nPa-s when dissol ved (about 2% by weight) in

The wa&th @Eeegea@hﬁnMETa@@Eb(bk %4MhaE@@btéQo@lﬂg may be
cer.ol di behenat e _about, 10. Tal ¢ about
effe&ﬁ&dal@o&?PH&“tﬁPQﬁér§8W9CGPAB§g% FoeréFéPabP§ Pﬂggﬁrs'

e.qg. anmumho@ﬂebetw@eﬁsab@utml&eaﬂd Z10i0g zedntbempr eiffusion,
blCO% %% i%%?u%i%%nq%, turbular, cubic, planetary, Y-, V-

shaped or high-shear mixers.

For drying the wet granulate, conventional 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 automatic
rotary tablet machine from different manufacturers of

equipment for use in the pharmaceutical industry.

Conventional equipment 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 pharmaceutical composition comprising
fesoterodine i1s produced via a wet granulation process,
particularly preferably if water 1s used as the liquid in the

wet granulation process.



OPADRY(r) . The pharmaceutical conpositions in
addition may contain m nor anounts (|l ess than about
WQ@%o07asdIsor e preferably | ess than about 1% byPGEERI)/055582

of inpurities. Mreover, th® conpositions preferably

contain no nore than about 5% by wei ght water which

may be used during the manufacturing process. In yet

anot her enbodi ment, it is a coated tablet conprising a
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contain only about 0.5% hydrolyzation product (1 e., active
metabolite) and only about 0.7% total degradation products
(see Table 8). In contrast, tablets comprising fesoterodine
and xylitol that were produced by direct compression (i.e., a
process not i1ncluding 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 {(see Table 8).

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 0.48%)
hydrolyzation product (i.e., active metabolite) and no more
than about 0.7% (and in particular, no more than about 0.68%)
total degradation products after storage for 6 weeks at about

40°C, 75% r.H. in closed vials.

Pharmaceutical compositions of fesoterodine and xylitol in the
form of tablets that were produced by a 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

granulation, stored under the same conditions, were found to



core conprising: Fesoterodi ne hydrogen fumarate about
8.0 ng Xylitol (preferably with a nean particle size
w@tooahezps 0. 001- 0. 20 nm) about 72. 0 ny M CROCBRGYZEPY007/055582
100 about 77.5 ng HPMC havi4iy a nominal viscosity of
about 100, 000 nPa-s when di ssol ved (about 2% by
weight) in water, preferably METHOCEL(r) Kl OOM about
120.0 ng HPMC havi ng a nom nal viscosity of about
contzlpoelrPs- § -RiieAvAIre3alPeéd oLaPsatu2t, By - Rei gREF 1VA
meta®Rlieie)Phebiebably NETHOSELEN) dkéMuabeubn24+Bdits (by
: g'ycerol dlbegfnatg about@ép.o nq Tal c ggoug 8.5 ngand
welggte 85t FRYPAPFET EPablfy CORABRYEFY , \SFE&f eFROFY in an
anmount of between about 10 and 2 0 ng, and nore

Accopiehenahl x1aBol o5 qag GRABRK(Eho 1 Br aPRrataRBrocess
The present pharmaceuti cal conpositions can be |
Compﬁﬁéﬁap@dF@VP%ﬁ§Wﬁgpﬁ§@@@@¥@§}n€.@Pﬁ 5&%&F@§siwﬁléb
phar&b@%@kﬁ?bqnco o%ﬁ?i@hﬁ@@h%bﬁ%@ @% h@%epm?bﬁa%%@th@LZ%
conposi ti.ons, fesoterodine or ar e c .
<anda&8eE€£EP§U§3Ff P TOrFate?né 8§F Qggéﬁly €§ﬁoﬁ¥2atlon
produicxed iwet.h artéxel pieeabolr ta)Xtuge nof mexel phenat apoar 1.3%
(anadibUted by, 30, exeiprent. or i Xbure of 58xsiients. or
encl 6Sed W thin an excipirent” or m xturé of
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.
Similarly, provided is a granulate of fesoterodine and a
stabilizer as defined above obtainable 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 of 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 aqueous granulation process

comprises:

. providing fesoterodine that is optionally micronized or a

pharmaceutically acceptable salt or solvate thereof,



exci pients . Granul ates conprising fesoterodine or a
phar maceutical ly acceptable salt or solvate thereof
w@a7he12p8 oduced by granul ation, for exanpl e bRCTEDR2007/055582

granul ation or, preferably,4lby wet granul ation. Wt
granul ation is usually perfornmed by adding a |iquid,
e.g., water, to a mxture of the active ingredient
(i.e., fesoterodine or its salts or solvates) and

* f greherd agtedpisents fesorerrcgrangiraces d( 62gt, ca sggapte
al-gehal rsebeeted f Femnserbithoh carad cxylichek) saed thkene.q.,
granul ating the wet m xture. In one enbodi nent,
wét tirAga T e%t&Fed8#1F§§o€§P88iHélﬁﬂdW§6F6i96 Goprater-
xpkiseol diapelye iper bor pedniudatopventiconal tgr abtkati en

equi such as a high shear m xer (e.g., Lddige
N%%a%%%%%g( fluid bed spray dryer (e.g., datt GPCG

*  6OMgONg 6@@s§b@yﬁngO@tnp@@ﬂéyswéﬁhaﬁP%é.gﬁé/@#hﬁﬁépF
| SepMeRaNel, ta0Yeeus ssebubirersieh ethanek,or
i sopropanol, or preferably water or an aqueous .

G- |%ﬁ%%ﬁ?|ﬁﬁﬁn%?mﬂﬁ%§%ﬁﬂ?lﬂ%ﬁﬁﬂﬁﬁ 3 feSotdEradishe Torm
andi xylitol or sorbitol by conventional pharnmaceutica

hni ttgggh%!%p can be perforned by direct

. te s, W
SH o 10 RGPS SOa 49 water or an agueous

granulating liquid to the above m xture during a

In y@XbAQAREr akiQfkidnd PLORGE Y- XkNg sdeYi e8mp8sdti ol
hi gh- shearm xer granulator. The term_"aqueous

Compﬁﬂéﬁﬁﬁaﬁﬁﬁ@tﬁﬁﬁéﬂﬁ@ Péf@P@rﬁécﬁﬁtéﬁéééﬁsa§P§ﬁéﬁ§ﬁ6nsaltS
therwhifch scorcaiurePuki.f i ed or dem neralised water (Ph.
Eur.) as a liquid and a solid substance which is
di spersed, suspended or dissolved in the
(a) providing a dry mixture of fesoterodine and a sugar,

sugar alcohol, polyol, or derivative thereof
preferably selected from xylitol, sorbitol,
polydextrose, isomalt, and dextrose;

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

(c) granulating the wet mixture;

(d) drying the granulates;

({e) mixing the granulates with at least one other
excipient, preferably at least one type of
hydroxypropyl methylcellulose to form a mixture of
granulates and the at least one other excipient,
preferably hydroxypropyl methylcellulose, and
optionally adding further excipients;

(f) pressing the mixture of granulates and the at least
one other excipient, preferably hydroxypropyl
methylcellulose into tablets; and

(g) coating the tablets.

The pharmaceutical compositions described herein in the form
of a tablet, or optionally a coated tablet, are surprisingly

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



l'iquid. The m xi ng of excipients alone or with
fesoterodi ne may be effected in conventional devices
wa@e@d1412e8 m xi ng of powders, e.g., notionless PEHBBRIVE)S5582
m xers, fluidized bed, diffdkion, biconic diffusion,
bi conic, turbular, cubic, planetary, Y-, Vshaped or
hi gh- shear m xers. For drying the wet granul ate,
conventional drying systens such as fluid-bed dryers
The ghediyiladccrRaénBePs céan e GOEROSILA 1ORe Afr 606Fssspgrature
can @esekl hedqabeve, yeampression, in particular to
tabl ets, can be effected using an autonatic rotary
tabl et machine fromdifferent manufacturers of
Exampdeispnment for use in the pharmaceutical industry.
Conventi onal equi pnent can be used for applying a film
coating, such as the Driacoater 1200 coating system or
1. oPmepagairdent Pdnkhec oxpnidasaendyuyey prapydation
pharmaceuti cal industry. The process for preparing the
phar maceufi cal conposition can pe carried out_as .a we
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st at] ¥4 f (4 he pharmaceuti cal conposition
conprising fesoterodine is produced via a wet
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e 3.6 L of purified water were added to the dry mixture while
stirring.

e The mixture was stirred with a chopper for 90 to 120
seconds.

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

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

e 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 mixture
2.1. 4 mg SR tablets

e 16.0 kg of the granulate and 48.6 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: 8 rpm)

for 10 minutes.



expected that exposing fesoterodine to water would

| ead to nore hydrol yzati on of the ester than not
wepoding f esot erodine to water. Thus, prior tRCT/BR2007/055582

Applicants' work, nore hydridd yzati on was expected from

wet granul ation processes than fromdry granul ation

processes. Instead, surprisingly, for exanple,
2§harmaceutical conposi tions of fesoterodi ne and

v i kDl of myprecrodt et taby et MERHRCRER Kt Q8ucelf ¥y ke of
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stored under the sane conditions, were found to

contain about 1.3% hydrol yzation product (i.e., active

net abol ite) and about 2. 1% total degradation products
-2.( 8cITSE &3B)etAccordingly, another enbodi nent

provi ded herein is a pharmaceutical conposition

onpri sing fesoterodin d litol '
JELA E RS et Tk s A S A TSR IS
P& &84 (amdough parsiewd atQ . mocaoor 0 timan &baut, EREBWTT) ,
' r (1. i t pt .
T T HAR ahout O, 1ot (AR T BN TR he nare Than o
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o 4800 18y WeEKSyBtoROPUEs4 L g . /MTHMtEIS €l @ed W & Skg of
hypromellose (e.g., METHOCEL® K4M), 4.0 kg of glycerol

N

dibehenate and 3.4 kg of talc were added to the pre-mixture
and mixed (speed: 8 rpm) for 1 minute.

e 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 to 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 1 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
applied on the cores under constant stirring of the suspension

until the weight per coated tablet was 335 mg.



Phar maceuti cal conpositions of fesoterodi ne and
xylitol in the formof tablets that were produced by a
wee@easr98 ncl udi ng wet granul ati on were test edP¢DEP2007/055582
stability for 6 nonths at rddomtenperature in closed
vials, and were found to contain only about 0.2%
hydr ol yzation product (i.e., active netabolite) (by
wei ght as conpared to fesoterodi ne) and only about
1.3% total degradation products (see Table 9). In
5. CeRehplbry! 2bhpbsitadhs SiNgukeasheqoRieneasedcoitbokdions
that were produced by dry granul ati on, stored under
the same conditions, were found tocontain about 0.8%
TabllkydroCymabisan ipnsdudt feisogerodehnievd met §Bokkbéftand
about 1. 796total degradatlon products (by MEIght as
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Purified water g.s.* g.s.* g.s.*
Total 330.0 330.0 335.0
g.s. = gquantum satis = as much as needed
* removed during drying of the wet granulate or during
film-coating, to a total residual moisture of approx.

2.5-3.5%
Numbers are in milligrams.



and the stabilizer as defined above. In a preferred
enbodi nent, water is used in wet granul ation. The
wee@ecasRI®Of wet granul ation may conprise: (a) PCDEPOTIENSSS2
a mxture of fesoterodine &fd 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
rati o of fesoterodine: stabilizer in the m xture of
Tablgt ep CEYIPREY CBONEr 6 dssateroding &bwdt Sk poLlghd is
nore preferably fromabout 1:1 to about 1:10. In a

pretrerred enbodl nent, the wgt aqueous grﬁ&{ﬂﬁﬁ?n
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Xyligpdi pi ents such as, e.q., a |st72bid | zé2.as déf.lned2.0| 72.

Lactabeveocushygraater( 76k )a /wat erfbased pispedsi 69.89 77.5| 77.5
micrécalgliat icen 1hingdied (pg2obtain a grapulate| m xijng the
(e.gabamercerihemahby)w t h HPMC jJand/ or | ot her excipients tp

Hypr%héﬁl%s%oqgr SS@%%H%béi®re TR EPEENE (| g 0[120.0(120.0

K100% np eSS|on he desired|form

DT g aaTREni S 5 pHa HRCEUt cal| CmRokt €7 on|capPilsiy O | 22-0

K4M)quntprnd|np or pharmaceutidally atceptable sallts

Glycerol dibehenate 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.*|g.s.*|g.s.*

Film-coat 15.0( 15.0] 10.0f 10.0] 15.0

Purified water g.s.*|g.s.*|g.s.*|g.s.*|g.s.*

Total 335.0]1455.0(330.0]330.0(335.0

g.S. = guantum satis, as much as needed

* removed during drying of the wet granulate or during
film-coating, to a total residual moisture of approx.

2.5-3.0%
Numbers are in milligrams.

6. Stability Tests

F b . ] ] .

The tablet compositions of Examples A, F, and G containing 4,
8, and 8 mg fesoterodine hydrogen fumarate, respectively, were

tested for stability. The results are shown 1in Table 3 below.

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

stability:

® Column: Prontosil Spheribond CN, 5 pm, 250 mm x 4 mm or

equivalent




thereof is produced by: (a) providing a dry m xture of
fesoterodi ne and a sugar, sugar al cohol, polyol, or

walewraads e thereof preferably sel ected from xpei/ERI007/055582

The

response factor:

sorbitol, polydextrose, isdfalt, and dextrose; (b)
adding a liquid, preferably water, to the m xture
obtained in (a) to forma wet mxture; (c) granul ating
the wet m xture; (d) drying the granul ates; %e) m Xi ng
t Rergrasiitaties WRiteH / &F lifdasr caretechaeriexeOfiként ,(v/v)
prehebakhy at heasbnore itivpe roff 1hydoax¥rriepykia 1000/1
nmet hyl cel ul ose to forma m xture of granul ates and
tH¥/§9 | east one ot her excipient, preferably
h¢deggprcopylofngehyl cel | ul ose, and optional ly addi ng
furthe&iﬁéckﬁgﬁ?ts; ({4 pregssing the mxture of

granul ates an he at | east one ot her excipient,
pref er @bPy hydr oxypropyl met hyl cel lul ose into tablets;
and (g)loceating the tabl etss The pharmaceutica
conposibigns describegohegﬁin in the formof a tablet,
or optﬂ nally a coated ta t, are surprisingly stable
under harseh conditions0o(406®C , 75%relative hum dity)
. The shelf-1ife %E/%i%{eferred conposition at room
tenperature can be as ' l'ong as 2 years. Exanples 1
PCepamat itempefrat-iesegr 830Cat e by wet granul ation

75 uL
220 nm

Injection volume:

Detection wavelength:

retention time of the active metabolite was about 4.7 min;
1.5.

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

The

by weight)

contailners

and

average content of hydrolyzation or degradation product (%
60% r.H.
(25 mL brown glass bottle sealed with a plastic cap

observed after storage at 25°C, in closed

a paraffin sealing, without any desiccant), for

representative compositions is shown in Table 3 below.

Table 3
Time of Ex. A Ex. F Ex. G Ex. G
Storage dmg 8mg 8mg 8mg
$Hydr $Hydr $Hydr %$Degr
Initial 0.47 0.51 0.11 0.69
3 months 0.50 0.58 0.16 1.05
6 months 0.53 0.69 0.21 1.10
9 months 0.70 0.65 0.31 1.20
12 months 0.88 0.75 0.39 1.37
18 months 0.85 1.01 0.37 1.26
24 months 0.94 1.14 0.78 1.95




6.4 kg of fesoterodi ne hydrogen fumarate and 57.6 kg
of xylitol were weighed separately. If xylitol had
waoyrosmesat ed, it was passed through a sieve (RCBEP29P7/055582

Fesot er odi ne hydrogen fumarééte and xylitol were passed

through a sieve (0.8 nmm . The materials were

transferred into a suitable high- shear m xer

granul ator (e.g., Lodige D osna V25 or Lodi ge D osna
SHydp| £ Bypreadzaitied PsrANCH rit éesogergdingt (gGkilviced

metaw@uq&eweq% addeditatctthe dry m xture while stirring.
was stirred wi.th a 90 to.1

SDeagagondea OrHeSPEAPTeE CRIPLEACOANE (o YoREaRTST

were transferred to a sieving nmachine. The wet

b) g@@gg%ﬁ% ;was passedthrough a sieve or a screen (4.0

; e steved granulate was dried on trays at 45C

for a mnimumof 8 h in a drying chanber/oven until a
Feso@@&%ﬁl%@n%9ﬂkogﬁnnthﬁ@b%ethé”gQa%%ﬂatEh@o@%bQ@ing

ranul at e s passed through sieve (0.5 to 1.0 L
feso ﬁjnﬁs W%J"g@nr EHF%%@P%& &tf’gr B fi Wﬁﬂ@é!imf?‘tlo
of 1Brepara@|@@lafabhe poaes shici bur eodipti s4nay fSRotabet ae

he granuha of. M LAG(r)
nvaspist, L B A Gk od BRa e =6 B g bRy T g 25
browﬁREthE)bottles) for up to 12 weeks at 40°C and 75% r.H.

The 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 fesoterodine hydrogen fumarate:

e Column: Polaris Cl8-Ether, 3 um, 250 mm x 4.6 mm

e FEluent A: Water/methanesulfonic acid 1000 : 0.5 (v/v)

e Eluent B: Acetonitrile/methanesulfonic acid 1000 : 0.5
(v/v)

e Typical gradient profile:

Time (min) %A %B
0.0 67 33
16.0 38 62
18.0 0 100

e Column temperature: 35°C
e Flow rate: 1.2 mL/min
e Detection wavelength: 220 nm

e TInjection volume: 20 uL

The retention time of the active metabolite was about 4.1 min

(rrt = 0.50); response factor: 1.4.

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



transferred into a m xing container and m xed (speed:
8 rpm) for 10 mnutes. 28.0 kg of hypronellose (e.g.,
WORDAHDOERE r) Kl OOV, 28.0 kg of hypronel | ose (BCHEP2007/055582
METHOCEL(r) K4M , 4.0 kg of8 gl ycerol di behenate and
3.4 kg of talc were added to the pre-m xture and m xed
(speed: 8 rpnm) for 1 mnute. The m xture was passed
through a sieve (0.5 to 1.0 m) (e.g., FREWTT) into a
A CORPRIrAGCEoRtaither OPSRIYICAg aVspase: o8 MpRFIreredd to 30
fesofeRdbieseas RerbebieetodZnd- c8nl i9Rnbabhehs 1432 Gnkda

cor Seghigiletooand 51,0 kg SL M OCELAG) 300005
af teFRBYWETT gL otrpgrs ledeed sitmes sa congiing oosntigi sec and in Table
a, wieredn(sReeds 8 ePmhdhior LNyt 8% £48:0,K853E nya

fpr orIrleI I qsels(e.rg., l\/é%ﬁ%%??) Kl CIMe, 6 (]5 kgl of rogen
fumaggseoferpasanPe a§. VaNEPHECELIER -K4M) , 4.0 kg of

gl ycerol di behenate and 3.4 kg of talc were added to

the pre-m xture and m xed (speed: 8 rpm for 1 m nute.
Tablfh& ni xture was passed through a sieve (0.5 to 1.0 nm

(e.g., FREWTT) into a m xing container. M Xxing

storbgReed| FJdPMerdLlint0 {2 30uThnet esnwasnkekl Pralhboition
at 4373&*@4 et 1 ng R%%E}apl She?_f%%%%%r%ﬁh’é?%y@@%o:lr anst l@Ek@Q)
g §@ea rptary tablet machi ne angy conpregsed to|oval

inH bi convex tablets. 4. Copating %AbRW@Er) and purified
TnicTaieT Pere et o a yessetugder g 99.18%

1 week 98.56% 98.83% not measured
2 weeks 97.67% 98.61% 96.98%

4 weeks 94.32% 97.45% 94.79%

12 weeks 50.39% 92.83% 89.76%

c) Stability of blends of fesoterodine with sugar alcohols

Blends of fesoterodine hydrogen fumarate with xylitol,
sorbitol, mannitol and maltitol were stored for 6 weeks and 3
months, respectively, in closed vials at 25°C and 60% r.H., in
closed vials at 40°C and 75% r.H., or in open vials at 40°C
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 against
degradation in open vials when mixed with xylitol or sorbitol,
it decomposes more rapidly when mixed with mannitol and
maltitol.

Table 5a: Undegraded fesoterodine in blends after 6 weeks and

3 months, respectively



stirring. The m xture was stirred for at least 1 h .
Then the suspensi on was passed through a sieve of a
W@ oorapl2e8 si ze (e.g., 300 mm ) and transferredPCHER20DTIE55582
solution tank of the coatirf pan (e.g., Driacoater
1200). Afilmcoating was applied on the cores under
constant stirring of the suspension until the weight
per ¢ abtet 3 > TY.p- EXE —Comnpositijons
of SJE?%H%&% Rel eass cégﬁpdosn fions Th +%r )1Glé10
Conpp$PYit6AIGE f esqterediaté B-ng SRP4dbl ét's 'gf's. 5
guantfumisati s = as nuch as needed *|renoved during
dryi pg—of the wet grianulate or duriphg filmcoating to
a tof a1 reditdal noilsture of approx| 2.5-3.5% Nunbdrs
are 18 wadkki grans. Tgbloes2 : Conposi {pens of
fesotergdine 8 ng SR4,aplets g.s. =|ggantumsatis, |as
much|las needed * renoved during drying of the wet
granykatigcdriduring [fil mcoating, tp a total residdal
noi st greecf appr ox. |295s3. 0% Nunber sqare i n
ml | grnzlaorlrﬁhss.. St abiglgift)y Tests a L tor, g of tablet|s i
|l o containers The tabl'ét conpositionhs” 0f Exanples A,
F , afdriGtebnt:dining 4 , 8 , and 8 pgy fesoterodine
hydr pgepdiymar at e, riespectively, wereqtested for
stabilit .hThe resultz9 are shown in g bl e 3 bel ow. |The
undegr d88E F esot erodi’ie”i n the tabl ef$ was neasur ed
undef sTH& (LOl1.qW ng [HPCT condi ti ons|and (aken as ar
i ndi :gti on of stabil|ity;
weeks 99.6

1%

98.7
3 months 99.5 70.2
Mannitol 1:9
6 weeks 99.6 91.7
3 months 99.4 42.8
Mannitol 1:1
6 weeks 99.7 94.5
3 months 99.6 41.3
Maltitol 1:9
6 weeks 99.6 95.4
3 months 99.5 53.7
Maltitol 1:1
6 weeks 99.6 96.3
3 months 99.6 51.2
Fesoterodine
6 weeks 99.6 96.3
3 months 99.7 53.1

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

lactose.



Col um: Prontosil Spheribond CN, 5 mm, 250 mm x 4 mm
or equival ent Conponent A : Water/trif luoroacetic acid
wao®ondi20s// v) Conponent B : Acetonitrile/trif PCI/EP2007/055582

| uoroacetic acid 1000/1 (v/3) G adient profile: Tine

(mn) WAA %8 0.0 75 25 10.0 75 25 10.1 50 50 19.0 50

50 Flow rate: 1.2 nL/mn. Columm tenperature: 350C

Injection volune: 75 nlL Detection wavel ength: 220 nm
Tabl‘Fhébr eVafdepsadedmécsptenedasei ve Reeapsl ﬁgéeﬁlﬁ wBske and

3 mohths ReshesperReefactor: 1.5, Evaluation of the HPLC
results was by the area percent nethod. The average

Cont or\lf of h\l!‘ll’ r\| \l-qu | on—o6F I‘IQNIF ﬁf‘lﬁf 1 oh nr f\f‘lllf\f ( 0//0 y

C UI II \" B} T

wei gﬁlfngb%ferved aftercl%ﬁegr%’lbfé[ at 25EPSBOYAF. H i n
cl ositescomtcgiiner s (252ptC.beowr -gl asg 460t t 176% seal- ed
wth .a:plastic cap apd a paraffin sgaling, wthout any
desi gcant) for reptesentative congositions—is—shoimn

in TEABCECF Befow. Tabl e 3%ydr = Hydrol yzation product
of flesotekondi ne (active.etabolite) |[8% by wei ght]

%Deg|h3 Tod@ial degradabpon of fesoterjqdi ne [ % by

wei giht
Lactose 1:1
6 weeks 99.6 96.2
3 months 99.5 59.8
Lactose/Xylitol
1:20:9
6 weeks 99.9 98.8
3 months 99.6 97.8
Lactose/Xylitol
1:1:1
6 weeks 99.6 98.6
3 months 99.5 83.8

d) Degradation of fesoterodine during granulate production

Granulates of fesoterodine with various sugars, sugar
alcohols, polyols, or derivatives thereof 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.



b ) Storage in open vials Fesoterodi ne hydrogen

fumar at e,
wo eovans2es and xyl
wel |
fumarate and xyl

brown gl ass bottles) for
H. The results are shown

75%r.

itol

itol

a granul ate containing fesoterodi ne hydrogen
in a weight-ratio of 10:BOI/ERX07/055582
as a conposition conprilsing fesoterodi ne hydrogen
were stored in open vials (25 m
up to 12 weeks at 400C and

. 1 in Table 4 bel ow. The
Tablge§r a@gOirorasf ONe 96t ELEOIHE ORaS e as (i éd SpnHPRCanyiates
followi ng conditions were used to neasure degradation

products 1 n the pikkhifiuitest @Qm@&xh%@OtGTJQ%&@vial
hydr ogen funarat gzsocCodagi:u Pol arcics k8- Bt hef40&, mmy +.u
Feso %rgmq,@;g w1q léquefnt % e'gry\a ‘%—fy [ el elgj%SL” /oHy%rJ!fl c sDegr
ManI‘f'J_Lt'oT . v/ V} I UCTIL
Acetonltrlle/nethanesulr oni c acid 1000 : 0.5 (v/v)
Stamypj cal gradi ent| bri6fil g9 &Fi ne| {fion) /9\80%8 0047 330-87
6 wéle&so 38 62 18.0 Ps. @0 [Lolumm [eorper at W .&s 350C 14FI owy . 72
3 m? 1.2 ml/mn &%QeCt#ﬁ%zma’ﬁiﬁggtWﬁL%%O N 5o |63.62
njection volumef 20 m. e retention|lfinme of "the
Malgighilve: et abol it was apout 4. min (frt = 0/50);
sta¥iesponse factor:|d..4. 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 13.85 17.71 11.44 29.72 43 .11 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 months 0.23 0.28 7.04 14.77 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 months 0.74 0.99 7.58 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 months 20.90 27.90 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 months 5.43 6.92 10.65 19.81 20.78 64.40
Dextrose monohydr 1:9
3 weeks 0.36% 0.83% 0.73 1.3
nd nd
6 weeks 0.39% 0.81%* 1.3 2.3
Isomalt 1:9
3 weeks 0.39* 0.79* 0.75 1.3
nd nd
6 weeks 0.73* 1.2* .0 1.8
Polydextrose 1:9
3 weeks 0.21%* 0.58% 0.41 0.8
nd nd
6 weeks 0.25% 0.71%* 0.42 0.9




Eval uation of the HPLC results was by the area percent
nmet hod. A conpari son of the observed average of
wapwegsreked fesoterodi ne of a fesoterodi ne- cone@i/RPI9G7/055582
granul ate and a correspondid¥y conposition as conpared
to pure fesoterodine after open storage under stress
conditions is set out in Table 4 , wherein values are
indicated in % of fesoterodi ne hydrogen funarate
$Hydfre fraHiyiong 141 aFa Pino BE oCuges O fTdlsise tereding: dBicIltiltig of
metalbgnds)ofl of esoteredicne with sugar al cohols Bl ends of
. fesoterodi ne hydrogen fumarate wi_th xylitol, sorhitol
S bR n NGO CCLOR REPGUCEar 86 F6r06 hogkesand 87
welgmsit hed=-nespeettievelipedi n cl osed vials at 25C and 60%
* = [ lLosgdvi glss at L400C and 75%r.H., or in open
&Fgﬁgrgg'%goésagd gg%)?fﬁé and then tested for
stability by measuring the portion of undegraded
fesoterodine. The initial portion of undegraded of the
f esoterqdine in the blends was .99.7% _Table 5a shows
e) DﬁﬂéﬁdﬂﬁPPQ-PésgﬁéPGEFﬁ 0§ SUABPEI z8G 1 8FaPREEUCTt1ON
degradation in open vials when m xed with xylitol or
sorbi tol .. it onposes e_rapidly when_m xed W th
Sran o a ke LEor e ah ¢o2a o ley diRageq e stbbl
alcohedet wegd peoduckidends dabicar bedneek Exang18 AontThese
granf8SRect iiely Takhe 3bashews, Lhdkd ackgse gestabilbice@siing to
fesoterodine, while xylitol is capable of reducing the’
Examgd &t gbill PACnY1éf 6 GPTPRELS3ET. PabFe 55: "EraBgladed 1n

Tablbesot agodicne bl hherds nafther x&1weeks vard s3pa@Attised with

nanrfERCCHEY el o ) cBorRdati gn of (2300 eoRLe UL s on o
the tablets, and after six weeks and 3 months of storage,
respectively, under various conditions, the amount of
degradation of the fesoterodine was determined by measuring
the undegraded portion of the fesoterodine. The results are

shown 1n Table 7:



G anul ates of fesoterodine with various sugars,
or derivatives thereof were
w@e@doeeos as described in Exanple 1 .

of granul at es,

al cohol s,

st or age,

pol yol s,

respectively,

Af t er

sugar

pr PCUEPI00TI055582

and after si®3 weeks and 3 nont hs of
under various conditions,

t he

degradation of the fesoterodine in the granul ates was

det er m ned.

The results are

iven in Table

6 . Table 6

Table PagPsgafileni6n Pésdesrsairreing dinf faPdrtsgiartl ypadous

suga® @8@d svigalr Ghesed1vigakhnerewi al 25C, t50%r. H 400C ,
75%r.H 400C , 75%r.H Feso-G anulate with %dydr %begr
Uy e—be gr— Uy dr— e gr—Manrhpi-t-e—1-9—Start+—0-45-0-8%

Tabe®dd 0.87 0./45C0087d6vweeks |6. 0808c@3vid]l 40| 18.@%en vial

Fesnl Witia b tgh@té?ft T T B A R A

witghypeeks 3.8Q0 5,48 796516, 77 22, 44Wa8ks2 3 yont Hs weeks
1385 10 7L kit 29 50 3. Lhugar0S ¥Pebiol |449ast af bpegr
0. 06 06 0.106 0. 06[0.06 0-06 weeks 0. 120722028

Manr@lfssrlols% 1.[25 3 nonths 0.23 0.28 7)04 14.7y 1.14 4[01

staSorbitol 1:9:Stayt 0.20%:0.0710287 010798.07/9.07 6 |1.95

o wdSeks 036 0.5L L 41.2.70 013 0,91 /3 mnths 0. 79 0\ 99,

3 months 16.58 23.21 24.06 60.11 26.62 69.83

Maltitol 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 months 11.16 15.95 26.87 68.52 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 months 0.64 0.88 3.91 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 months 1.03 1.29 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 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

weilght]




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
WQ@7009041298 32 92. 55 21.14 88.25 Avicel 1:9 StarPCDERD07/055582
0.55 0.19 0.55 0.19 0.55 6 %%keeks nd nd 8.47 13.31
23.57 55.14 3 nonths 5.43 6.92 10.65 19.81 20.78 64. 40
Dextrose nonohydr 1 :9 3 weeks 0.36* 0.83* 0.73 1.3 nd
nd 6 weeks 0.39* 0.81* 1.3 2.3 |somalt 1:9 3 weeks
£) S@a@gil@wmf Gepotergdagendne taldrs soafyer Wk grgnylgtion
. Balpdextoaseclsi9n3 weeks 0.21* 0.58* 0.41 0.8 nd nd 6
weeks 0.25* 0.71* 0.42 0.9%1ydr = Hydrol ysation
product of fesoterodine (active netabolite) [% by
Tablw@SgWﬂkh%D@@rcnmﬁosati@@gpidaﬁkamPQEOGUCbi @bble 1 were
f: t erqdine [ d= rm.n
Obtaﬁg%gu%e %e? é%g &??&Lcesg %ggfggh§|gﬁ g ampIes 1 and
2.1 ﬁeéo@enO@Wh@eéugﬁﬁﬁuﬂéﬁﬂ@ﬂ 6@§@G@?P@ﬁne and xylitol or (b)

by the direct compression of all excipients. The tablets were
then subjected to stability testing for 6 weeks and 3 months,
respectively, at 40°C, 75% r.H. in closed vials. The results

are shown 1n Table 8.

Table 8: Comparison of fesoterodine 6-week and 3 months-stress
stability, respectively, in tablets after (a) wet granulation

or (b) direct compression in the presence of xylitol

Tablets produced by |% Hydrolysation |% 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 8.72

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 fesoterodine in tablets after dry granulation

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

3.5 kg fesoterodine hydrogen fumarate was blended with 31.5 kg
xylitol and sieved through a 0.032" sieve. The blend was dry

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



G anul ates of fesoterodine with various sugars and
sugar al cohols were produced as described in Exanple 1
WO 200e$r9gyr anul at es were then used to produce BCHEP2007/055582
tablets according to Exanpl® 2.1 and with the
conposition given as "Exanple C" in Table 1 , as well
as wherein the xylitol was substituted with mannit ol
maltitol, sorbitol, or lactose. After production of
The Fﬁ@Pﬁgﬁﬁ@t§lb§ﬁ@SaW?é@ sireniieaksdaiyd a3 anght A§SHf screen in

an oskanageor’ espeetiavely, T%@dﬁbté&&bquwa@om@kkh@&ssc&%%ned
radati on of the feggterodlne was

anpun eg
thro&ggeﬁnlngé% y SB&SHr PR SCRe drdégr Xd&GOpEH-6n16F #RE
15. Oﬁekgt@wodpmellﬁhe Ké9uM weare askledn and Pakheed .. Rdbke

81evzng Q%%Ea@abﬂ%n OEhfe§9E§]o%bgedE9'%%Pb%%%e@'gg 700 psi.

varil ous sugar an sugar cohol granu ates
Af tepy gPBIPRS AL CON ﬁb@dméﬁeéﬂaﬂeyéﬁeeéapﬁéa@aétNvé a 16 mesh

osc1E&b@Q%P|%§%v%9%B§.W&hﬁhﬂbtgﬂﬁgb 5. 6@Q3|g@ﬁgﬁ@g@Fk?@n f
S O soter I ne 0 aniLlilty
37 4L BE BB L ea b oPn Tat Lor bt PYPERTFAL PG el hnd 372

kg tdﬂbewbr©0666e§SI@ﬂeﬁdeEEﬂdwthb bnendo&ﬁegeﬁlomaob 0.062"

f n b t ai.ned e
scacer SPeEas Ales hh oty Erahar el 085, 8 50Tk BlyBlagy
behewategwamalaﬁﬁﬁ@.ﬁ@§ot@ﬁo@ﬂﬁéuaﬁdWﬁylbﬂ@md@d @b)tb¢ ph@ss

i xtHirEeC ThEOTRRE S8l Rk s@l hnigX iRl LS « rIRE reablet s ngr e
then subjected to stability testing for_ 6 weeks and 3

rOtaﬁﬁhFﬁ§leFe@&@@ﬂP@eP?d-§Pm@6@656d7§%)PVH1 A COnyeEd tablets.
vials. The results are shown in Table 8 . Table 8 :

opan RPN S 9, QT ;LS OLRLd g S ueek qnd 3 mRaths sl ess
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 um) and transferred into the solution tank of the
coating pan (e.g., driacoater 1200). A film coating was
applied on the cores under constant stirring of the suspension

until the weight per coated tablet was 335 mg.

The tablets were subjected to stabillity testing at room

temperature for 6 months in closed vials.

Table 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 9
Composition Hydrolyzation |[Total degradation
produced by by weight by weight
Dry Granulation |0.83 1.79
Wet Granulation |0.27 1.33




stability, respectively, in tablets after (a) wet
granul ation or (b) direct conpression in the presence
wW@RootAt4i200l Hydr ol yzati on by wei ght refers to PE¢EEP2007/055582

percent by weight of activefretabolite. Total

degradation by weight refers to the percent by weight

of total degradation products of fesoterodine. g )

Stability of fesoterodine in tablets after dry
HydrglyaaltatnoRyYTaLets wWetkrehé oc SRgoPrrceR toPY" FRaAPIte o
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f esot erodi.n y%rggen fumar at.e was bl ended Mﬁth 31.5

d®

PereRgtyyVi t619, &dt gg@ﬁagl@no§§@ F&Fe T The
feSObbe@dlwas dry conpacted with a roller conpactor at a

pressure of 1250 psi.The conpacted ribbons were

granul ated via a 20 mesh screen in an oscillator

I3 yirs Sissplatiene profikes ofyphpemaseptdfad cAPpRghtions
contalgl%ova&ﬁ@h%r afoueeR’. o#3uPlicM CROCELAC(r) 100 and

15. 09 kg hypronel | ose KI OOM wer e added and bl ended.

After sieving over 0.040", the blend was dry conpacted
The ah—%a&rmsb;sébﬂamleﬁnpacﬁha@s bﬁef@&b&@nﬂdlw&stablets with
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the Meblets kg HVQWQHQMI69@1R4M0ab@l@w72 kg talc were

added, bl ended and the blend sieved via a 0.062"

grater screen. After subsequent bl ending, 4.38 kg

glyceryl behenate were afd_the mixture was

blended to the priess_m xture. The finished preﬁf
neand

Formpl 404P8 REE Fransk erfed o a rotlary ¥t abllet Tachj N
conpressed to oval biconyex tabljets. OPADRY(r) fand
Dosagrified wat er wef e* dtfled £0d viesSdl9 undet™d 8mg 8mg
[mg] [mg] [mg] [mg] [mg] [mg]

Fesoterodine/Xylitol | 40.00| 40.00 | 40.00 | 80,00 | 80,00 80,00

Granulate 1:9

MICROCELAC® 100 121.50|165.50|197.50 | 77,50 |125,50 |157,50
METHOCEL® K100M 70.00 | 48.00 | 32.00 (120,00 | 80,00 53,00
METHOCEL® K4M 70.00 | 48.00 | 32.00 | 24,00 | 16,00 11,00
Compritol 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
Total 320.00 | 320.00|320.00 (320,00 (320,00 (320,00

The in-vitro dissolution profiles were determined by the

following analytical methods:

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

Dissolution parameters

Dissolution Tester: e.g. Erweka DT800




stirring. The m xture was stirred for at least 1 h
Then the suspensi on was passed through a sieve of a
W@ oorapl2e8 si ze (e.g., 300 mm ) and transferredPCHER20DTIE55582
solution tank of the coatirfy pan (e.g., driacoater
1200). Afilmcoating was applied on the cores under
constant stirring of the suspension until the weight
~ per coated tablet was 335 ng. The tablets were
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6 nonths in closed vials. kabkgs8,shgws bthe result of
the stability testing of t copmposi t1on produced by
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RPM:wet granul ati on according T Exanple 1 . Table
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wei ght of active netabolite. Total degradation by
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. di;ssqlution .profile of pharnmaceuti cal ositjons
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di ssolution profiles of fesoterodine tablets with

Chrodief-berephidPNGncdntientss wer e determ ned. The
conposition of the tablets is shown in Table 10 bel ow.

Colugsl e 10 The in-vitro~BreEoPatPoRNprof Fles2w@rgm x & mm

Mobidet eheiseed by the fol howtogianalytweabrpethotdsordr dgetic
rel ease testing of fe%%E%r%g%qi5§314q%/%9%)8ng tabl ets

Flow rate: 0.8 mL/min

Oven temperature: 35°C

Autosampler temperature: 20°C

Injection volume: 50 uL
Detection: UV at 220 nm
Retention times:
Fesoterodine hydrogen fumarate approx. 4.4 min
Active metabolite approx. 4.0 min
Run Time: 6.5 min

The dissolution results are shown in Table lla and Table 11b

below and in Figures 1 and 2.



Di ssol ution paraneters Dissolution Tester: e.g. Erweka
DT800D ssol uti on nmethod: according to USP <711> Drug
woReiozaseI8 App. 2 Tenperature: 370C + 0.5 0C RPRCT/EFD07/055582
Sanpling volunme: 5 nL (nedi%fin repl acement after each
sanpling) Sinker: yes Dissolution Medium phosphate
buffer pH 6.8 Chronat ographic Conditions Col um:
Spherisorb CN, 5 nm, 25 LM X414 nm Mobi | e phase:
Acetonitrile/Water/ Trif Tuoro acetic acid 550:450: 1
(vhdw Howrﬂe'Oé3mer|antamaauue 350C
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Time 1n hour 3 “Re18ase“0r “fegsSterodine hygrogen Pumarate

0 0 0 0

1 18 21 19

2 31 35 37

4 49 55 59

16 93 96 76

Table 11b

Batch Number L M N
Relative

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

Q

Time in hours % Release of fesoterodine hydrogen fumarate

0 0 0 0
1 18 21 23
2 31 37 40
4 50 60 63
16 93 100 96

Numbers refer to the percent release of fesoterodine 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 "O" given in
Table 1lc below:




Rel ative 43.75 wt % 30 wt % 20wt % anount of HPMC Tine in
hours % Rel ease of fesoterodi ne hydrogen fumarate 0 0
W@2@®7141288 21 19 2 31 35 37 4 49 55 59 16 93 96PUBERADT/€55582
lib Batch Nunber L M N Rel &t ve amount of HPMC 45 wt %
30 % 20 Mt % Tine in hours % Rel ease of fesoterodine
hydrogen fumarate 0 0 0 0 1 18 21 23 2 31 37 40 4 50
60 63 16 93 100 96 Nunbers refer to the percent
rel ease of fesoterodi ne hydrogen funmarate. The total
anmount of fesoterodi ne hydrogen funmarate in the
tablets was 4 ng. Based on t hese dissolution profiles
the formul ati ons havi ngT@8°HPMELEont ent of over 30 %
(fawmulations “1" and "1") are particularly preferred.

An¢Fpemulatiigha®i on mat chi ng the most preéferred

di §sebilittofopeofile was formulation "O' given in
Fesoterodine hydrogen fumarate 4.0
Xylitol 76.0
Lactose monohvydrate 43.0
Microcrystalline cellulose 41.5
Hypromellose (e.g. METHOCEL® K100M) 70.0
Hypromellose (e.g. METHOCEL® K4M) 70.0
Glycerol dibehenate 8.0
Talc 7.5
Purified water g.s.*
Film-coat -
Total 330.0

8. Comparison of the efficacy, tolerability, and safety of

fesoterodine hydrogen fumarate and tolterodine formulations

A randomized, double-blind, double dummy, placebo 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
bladder 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 included 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 mg tolterodine



Table lie below Table lie 8 . Conparison of the
efficacy, tolerability, and safety of fesoterodine
woydrogess f umarat e and tol terodi ne fornul at i onBCHEP2007/055582

random zed, doubl e-blind, dduble dummy, placebo and
activecontrolled trial in adult male and femal e human
subj ects was conducted. Once-daily 4 ng and 8 ng
fesot er odi ne hydrogen fumarate was orally adm ni stered
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fesoitecontinee Bc egeplayodesl germg/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 subjects 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 tolterodine ER 4 mg/day
treatment group. The most common adverse events were typical
of those observed in subjects taking marketed antimuscarinics.
Dry mouth occurred more frequently in fesoterodine-treated and
tolterodine-treated subjects compared to placebo-treated
subjects (Fesoterodine 4 mg/day 22%, fesoterodine 8 mg/day
34%, tolterodine 4 mg/day 17%, placebo 7%). Constipation

occurred more frequently in fesoterodine-treated and



24 hours) and European regul atory authorities (change
i n average nunber of mcturitions per 24 hours and
W e@atses response (Yes/No variable) derived PCDEP07/055582
4-category Treatnent Benefi®l Scale) . The decreases in
t he nunmber of mcturitions and urge incontinence
episodes per 24 hours in the fesoterodine 8 ng/day and
4 day groups were significantly higher than in the
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occurred nore frequently in fesoterodine-treated
andtol terodi ne- treated subjects conpared to
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fesoterodi ne 8 ng/day 5% t@ terodine 4 ng/day 3%

pl acebo 1% . Keratoconjunctivitis sicca occurred nore

frequently in fesoterodine- treated and tolterodi ne-

treated subjects conpared to placebo-treated subjects
A surpagyt efodife rSHglteap 20 of €d6E8F0dicRE lslgnﬁ’/‘—’ @ﬁ?d@%? is
provicldeeriediiae 14 ng/ day 1% placebo 0% . The incidence of

dry throat was lowin all groups ((Fesoterodine 4

ng/ day 1% fesoterodine 8 ng/day 3% tolterodine 4
Tableg/l@ay 1% placebo 094 as was urinary retention

(Fesoterodine 4 ng/day 1% fesoterodine 8 ng/day 1%
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Ssrrg‘h |Numbamf ukkesRAPIORFIE] episedestoenid Iyrspr @eddur e. | Eech
@Gte%mg/é@t@d)bat 0.05 two-sided (0.025 jpne-sided). |If
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Oy A2e At it B ]igtglge . 025 one-sided), thengsm resplts are
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stat-steaty °:“n:f:cant. [4—-Step—-1-s—statisti-calty
e Fescciday vapbsot h Yes

a) Number of micturitions per 24 hours <0.0M

b) Treatment response <0.001

FAS=full analysis set, LOCF=1ast observation carried forward

a Number of rnicturitions and urge incontinence episodes analysed with an ANCOVA model with terms
for treatment and region and bascline value as a covariate. Treatment response is analyzed using a normal
approximation method for binary data.

b Significant based on ¢losed testing procedure. Each step tested at 0.05 two-sided (0.025 one-sided). If
result was not significant at any step, then all steps after that are considered not statistically significant.

¢ Significant based on closed testing procedure. If both p-values at Step 1 are less than 0.05 two-sided
(0.025 one-sided), then Bmg results are statistically sigmificant. If Step 1 is statistically significant and both
p-values at Step 2 are iess than 0.05 two-sided (0.025 one-sided}, then 4mg results arc statistically

significant.
NOTE: All results are at the end of treatment using LOCF for missing values

For the USFDA analysis, 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
improvement over placebo at end of treatment for the

micturitions and urge incontinence variables.



p-values at Step 2 are less than 0.05 two-sided (0.025
one-sided), then 4ng results arc statistically
wae@nitdizesant . NOTE: All results are at the endP@F/EP2007/055582
treatnment using LOCF for nmit&ssing val ues For the USFDA
anal ysis, all 4 p-values in the closed testing
procedure were | ess than 0.05. Therefore, both
- fesoterodine doses (4 ng and 8 ng/day) showed .
Simidpatlivst ifeal IMpes EYAioPcaant SoRpRroPENe At LHPEr tpracépe LaE1s,
all eng -ehiteatirerhel on dshe MeelUhict bR% cANGUh@®e less than
i ncont i les.Simlarly, for the Eur

i nence varia : pean
0. 05 GUREERRY CautRbT EFED SHARy oFs osFp 4 2pRgaraent o Aey)
showelos¢d ttiesticag 1pr scgdurfe cavrce ipseovehant0o@&r placebo at
end DRERELALG e ROLR, I %?l%t ﬁ{i‘a‘%h?ﬁ £4058S abd 19 aRfeB MedBhse
showed statistically significant inprovenent over
varigld€ebo at end of treatment for the micturitions and
treatnment response variables .1 . A pharnmaceutica
conposition conprising fesoterodine, or a
phar maceutically acceptable salt or solvate thereof,
and a pharmaceutically acceptable stabilizer, wherein
said stabilizer is selected fromthe group consisting
of xylitol, sorbitol, polydextrose, isomalt, dextrose
and conbi nations thereof . 2 . The pharmaceutica
conposition according to claiml1l , wherein said
stabilizer is xylitol, sorbitol or polydextrose. 3 .
The pharmaceutical conposition according to claim1l ,
wherein said stabilizer is xylitol. 4 . A
phar maceuti cal conposition according to any one of the
precedi ng clainms, wherein the fesoterodi ne/stabilizer
ratio is 1% 20% [w W



5 . A pharmaceutical conposition according to any one
of the preceding clains, which conprises a salt of
W0 e@otienegli ne whi ch has an auto pH in water of PGF/BP2067/055582

A pharmaceutical conpositid according to claim5s ,
wherein the fesoterodine salt is a salt of a di- or
tricarboxylic acid, or of a partially hydrogenated di-
or tricarboxylic acid. 7 armaceutica
conmposition according to any one of the preceding
cl ai ms, which conprises fesoterodi ne hydrogen fumarate
. 8 . A pharnaceutical conposition according to claim

1. 72 phlkirghces tiigadnicomgposage ohocwmamnd s¢har deserciezeding, or

a ph%Qﬁth%%QkQEQ9'%%c%$q %Q ns%ﬁ%35§t§oﬂ%a@56%ﬁgkeb@ agnd a

anount bet Wween . nmg per osage uni t.
pharﬁﬁ&ﬁ#ﬁé@@ﬂ1&a@€@@@§@§ﬂ@. ﬁaQéééﬁGanWPGrﬁﬁ?oﬁéléf the

stabnecedi ng %b@b&&edWﬁk@h.t&eogk@u@aabas@%tangEbEOle1tol,
|nVﬁIV|ng %@ | east one %8 nul ati on step. 10 W@' .
soTRi el ma GV e TS ipodPOIEN tac 867G RG St 7€ gPRPgNations
therwldr.ein the granulation is wet granulation. 11. A
phar maceuti cal conposition according to claim 10,
wherein the granulation is perfornmed in the presence
2. offhgapéprmazeutAcplacoapesticcan ecrposiinoosoacdeddi Ag

wherk@ndRY% ieneahihhe preceding chai ag, Whefeoh Lheydextrose.
phar maceuti cal conposition further conprises a

sustai ned rel ease agent. 13. A pharnaceutica
3. C@ﬂ@0§hbkﬁﬁc@@@ab@&n@oh@o@ﬁ&ﬁ@hl%cc@ﬂaﬁﬁgntbhelaim 1,

sustaln ease agent is. el l ul ose ether or
wherein sal sta% %1zergls Xyﬁl%oﬁ.

4. A pharmaceutical composition according to any one of the
preceding claims, wherein the fesoterodine/stabilizer ratio 1is
%$-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.

6. A pharmaceutical composition according to claim 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 claim 7, which
is in unit dosage form and characterized in that fesoterodine
hydrogen fumarate is present in an amount of between 0.5 and

12 mg per dosage unit.



ester or a mxture thereof. 14. A pharnaceutica
conposition according to claim 13, wherein the
waenrainesl rel ease agent is PCT/EP2007/055582

hydr oxypr opyl net hyl cel | ul o> . 15. A pharnaceuti cal
conposition according to any one of clains 12 to 14,
wherein the sustained rel ease agent is contained in an
amount of about 20-80%[w w , preferably about

9. 25 phoyIRSFEtprefle CEBPYSIGIe5YRCERE Jéen tRopayone of the

prec@laq&@r @Qla&tm@bowhl%@ 58%bwawhabased,y 08 kbenbet ahvolving at
osition phar maceuti cal conposition

lea5508 dﬁﬁ@“ygagﬁﬁnoﬁgegf claims 12 to 15, which

exhibits a cunul ated fesoterodi ne rel ease (in weight

10. p%f%%%& %%%%qlgglt%%Pb%%Q%§BbC%fc%¥BH%b eh claim 9,

fesoterodine in ormulation) in an’in vitr
whergiigs §hgt PERNES §&y CAc é6r Hichg IEENUSRLZP (i n phosphate
buffer pH 6.8, 37C, at 75 rpm as follows: about 5%
to about 30% ferably ahout 6% taq.about 26%
- f EsOPErBEc ﬁ&tﬁgﬁza§QmQPFéFlf“h&GFoégﬁ&E 1895t 6 8ot
wheré&%)thbebebahﬂﬁtab@uhsl&%xﬁ@r&bduhn38hbe@@bebndenef water.
rel ease after 2 hours, about 35%to about 65%
preferably about 36%to about 56s fesoterodi ne rel ease
12. aﬂt@haimh@@mgicaﬁdcampb@agﬂoabQQCOTQ%ﬁgpt@f@mabbpeapf the

precb%é%g 2Bayfn 8 0%5%%%9%€%%%‘%%a&%b%@%%légﬁeko%ﬁogg%
phar maceuti cal compoSition conprising: (a)

furtpes. SOGQFEﬁﬁWIaoﬁuﬁé§épééo§@ﬁ§aﬁﬁd@Sﬁéﬁ fumarate; (Db)
5-25% [ww sorbitol or xylitol;

13. A pharmaceutical composition according to claim 12,
wherein the sustained release agent is a cellulose ether or

ester or a mixture thereof.

14. A pharmaceutical composition according to claim 13,
wherein the sustained release agent is

hydroxypropylmethylcellulose.

15. A pharmaceutical composition according to any one of
claims 12 to 14, wherein the sustained release agent is
contained in an amount of about 20-80% [w/w], preferably about
25-65%, more preferably 30-65%, and even more preferably about

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
assay according to USP 711 (in phosphate buffer pH 6.8, 37°C,

at 75 rpm) as follows:

e about 5% to about 30%, preferably about 6% to about 26%

fesoterodine release after 1 hour,



(c) 20-40%[ww of a mxture conprising 45-80% (W w)
| act ose nonohydrate and 55-20% (ww) mcrocrystalline
w@eiorakase; (d) 20-65% hydroxypropyl nethyl cel PCi/BBMP7/055582
(e) 1-5%[ww glycerol dibeghenate; and (f) 1-5%[ww
talc. 18. The pharnmaceutical conposition of claim 17,
conprising (a) about 4.0 ng fesoterodi ne hydrogen
fumarate (b) about 32-40 ng of Xylitol with a nmean

® paPelE! é5si 28 ePoabod%0. PIELer30lymplPeEf alsufo about 38%

1k%sb%@r6ala% MeCRQGEL AGLE) 208 0(6)s,about 65-75 ng of

" WRGF i SS90 680 “CRHOUE 56 BY REVGRLY PR aPR( 8P Bbott 56%
65e%©tegodﬁnHPMElha$en@faemoﬁlh@hrwhsao§4ty of about
0 N 5@is % 5
aQ q F% %g@ﬁ% 7@'SS§E%%%r%Py§I al %%ﬁg@eb%%h% Fg

out 8- cer ol ehenat e
a@@@pt¢r9@lﬁ@ r&ﬂ@aS§n@ft@5tﬂénapMys -(h) a coating 19.
The pharmaceutical conposition of claim17, conprising
(a) about 8.0 ng fesoterodi ne hydrogen fumarate(b)
about 65-80 ng of Xylitol with a nean particle size of
17. aEO@haama&bual&alnﬁbmbobiah@utcB&p&Ssﬁ@gof

1 1
e R S S
(i S%ﬂl%d[\/(@bblﬁolﬁ@/étbyl vk gt ) 1l ;

(c) 20-40% [w/w] of a mixture comprising 45-80% (w/w)
lactose monohydrate and 55-20% (w/w) microcrystalline
cellulose;

(d) 20-65% hydroxypropyl methylcellulose;

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

(£) 1-5% [w/w] talc.

18. The pharmaceutical composition of claim 17, comprising

(a) about 4.0 mg fesoterodine hydrogen fumarate

(b) about 32-40 mg of Xylitol with a mean

particle size of about 0.001-0.30 mm)

(c) about 115-130 mg of MICROCELAC® 100

(dy about 65-75 mg of HPMC having a nominal viscosity
of about 100,000 mPa‘*s when dissolved (about 2% by weight) in

water

(e} about 65-75 mg of HPMC having a nominal wviscosity of about

4,000 mPa+s when dissolved about 2% by weight) in water
(f) about 8-12 mg of Glycerol dibehenate
(g) about 7-10 mg Talc, and, optionally,

(h) a coating

19. The pharmaceutical composition of claim 17, comprising

(a) about 8.0 mg fesoterodine hydrogen fumarate



wat er (e) about 20-30 ng of HPMC having a nom na
viscosity of about 4,000 nPa s when dissol ved about 2%
Whooresghg ) in water (f) about 8-12 ng of G ycRCDEP2007/055582
di behenate (g) about 7-10 g/ Talc, and, optionally,
(h) a coating 20. A nethod of treating a patient
suffering fromoveractive bl adder by adm nistering a
t herapeutically effective anount of a pharnaceuti cal
(D) coRPésiotION BCcOtditg 16 lamy tof at Reapr Ee&dilrg Sclsaizes Of
abou2ly . Bhe-metshoeraccording to claim20, wherein the
ien%ohg% synptons sel ected fromthe group
[ 0

t
(c) ggﬁngtln QUPanF§RPﬁ@&ﬁ€FhéR§e, urinary urge

(d) iehoont lAOREE80 mgperfatiPV€ beivnagy aungeinandtiecosity of
abou%”%@%@%g% Wpnar ynkheQUeney ved? (aptse 9%|?¥gﬁg§5ﬁﬁ9ein

sel ected fromthe group consisting of xy
wategorbi tol, polydextrose, isomalt, and dextrose for the

(e) 5%@@&!b@abb?&gOFfaHgM@r%@QQ%@i@ﬁho%Qﬁ@qswﬁ@%Psity of about
onprising fesoterodine, or a_pharmaceutically
4'OOécggﬁfﬁbwgegaﬁﬂSSP?¥85v3P8UFh§Fe ¥ We?§£F§AlﬁeWﬁ58rfor
(f) pbepar isrg 2a mpharfmadsukiredl ddorpesiatticon accordi ng to
f claj -19, conprising m.xi ng of Fesoterodi ne
(9) %%%g%pﬁagﬁaglu#iéngfﬂgécgﬁgégpglégrt or solvate

(h) eheresfingi th a stabilizer selected fromthe group
consi sting of xylitol, sorbitol, polydextrose,

20. '%Qﬁ%g%bdd%%tEQEEtﬁ%% %Pﬁggg% %PQ%f&E%Eﬁgff%%m.Eﬂéractive
met hod according to clai i ch further conprises a
bladder by administering a therapeutically effective amount of
a pharmaceutical composition according to any of the preceding

claims.

21. The method according to claim 20, wherein the patient has
symptoms selected from the group consisting of urinary
incontinence, urinary urge incontinence, imperative urinary

urge, and/or increased urinary freguency.

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 solvate
thereof with a stabilizer selected from the group consisting
of xylitol, sorbitol, polydextrose, isomalt, dextrose and

combilinations thereof.



granul ation step. 25. The nmethod according to claim 24
wherein the granulation is wet granul ation. 26. The
worgaonagi2eg cor di ng t o anyone of clains 23-25 coPgF/EBI0AT055582

granul ati ng Fesoterodi ne oro@ pharnaceutically

acceptable salt or solvate thereof wth a stabilizer

sel ected fromthe group consisting of xylitol,

sorbitol, polydextrose, isonalt, dextrose and

conbi nations thereof in the presence of water, drying
24 . the geahovdabecordiixigngot kéadm €d ghacul &guesheirt boabrises a

| east, one other excipient to give a conpression
grangiltyre, Ste8npressing the conpression mixture to the

desired form and optionally applying a coating. 27.

A pharnmaceuti cal conposition conprising Fesoterodine,
25. ghealSRarFadeGrrearncy tacCepiablé Yarreor soryvgrenulation

- er pharmaceutically acceptable stabilizer,
e W%Ee g%%“%%?gogfabilizer is identifiable from

phar macol ogi cal | y acceptabl e exci pients of the group
ol s, sugars and sugar al cohol s by a_nethod

of pol o
26. g@ﬁp@@é#ﬁ&-?ﬁ@OFQPPQmFﬁga§F€B§ ofhFeparst pdn<ef cQMPrising
bi I f r.t by [ f odi
R
alsedholr stdrveng saietegfamilcat @ wreaéri ltiherf skllewiteg. from
the group consisting of xylitol, sorbitol, polydextrose,
isomalt, dextrose and combinations thereof in the

presence of water,
e drying the granulate,

e mixing the dried granulates with at least one other

excipient to give a compression mixture,

e compressing the compression mixture to the desired form,

and

e optionally applyling a coating.

27. A pharmaceutical composition comprising Fesoterodine, or
a pharmaceutically acceptable salt or solvate thereof,
and a pharmaceutically acceptable stabilizer, wherein
said stabilizer is identifiable from pharmacologically
acceptable excipients of the group of polyols, sugars and
sugar alcohols 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 a polyol, sugar or
sugar alcohol; storing said granulate under the following

three conditions:

a) 25°C and 60% r.H. in closed vials for 6 weeks



three conditions: a ) 25C and 60%r.H in closed via
for 6 weeksb ) 400C and 75%r.H in closed vials for

s
6

Wee®Ra41299 400C and 75% r.H. in open vials forPGI/aRMRY055582

determ ning the content of &he active netabolite of
formula (11) via HPLC by the area-% nethod and
selecting fromsaid polyols, sugars or sugar al cohol
a stabilizer which limt the formation of active
net abbl $9 & g of bl - F1 10 dede9RE stor by et ein dervegks
| easd) t oo ©f atidie7 &hoy ey condli spORNSy 881 & OF bPVS  wdels
about 1 wt%or |ess under storage condition a ) ii)
about 2 wt % or |ess under storage condition b ) iii)
abeterginwti%gorthkeesongredér ost chagectanei tiegpbe 1) t280f
utjrcal . ¢ It C LN l.ai m 27,
m?%ﬁ%g%négﬁzegqg sa Itc (}? ftggot%gggdi%n&en%\xglloc has an
auto pHin water of 3-5. 29. A pharnmaceuti cal
composi tion accong N gl ai m 27, which conprises a
fesoterodi ne salt of or tricarboxylic acid, or
of a partially hydrogengfedogi - or tricarboxylic aci
30. A pharnmaceutical congposition according to claim
27, which conprisgs T of”'jioof hydr ogen funar at e.
N

/J\\ formula (II)

and selecting from said polyols, sugars or sugar al

a stabilizer which limit the formation of active
metabolite of formula (II) during storage under at

two of the above conditions as follows:

S

A

d

cohols

least

1) about 1 wt% or less under storage condition a)

11) about 2 wt% or less under storage condition b)

111) about 2 wt% or less under storage condition c¢)

28. A pharmaceutical composition according to claim 27,

which

comprises a salt of fesoterodine which has an auto pH in water

of 3-5.

29. A pharmaceutical composition according to claim 27,
comprises a fesoterodine salt of a di- or tricarboxylic

or of a partially hydrogenated di- or tricarboxylic acid

30. A pharmaceutical composition according to claim 27,

comprises fesoterodine hydrogen fumarate.

which

acid,

which



