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5 This invent iWho¥8903¢ es to a novel crystalline polynorphic formo

venl af axi ne hydrochl ori de which exists in hydrated form (e. g. , as a

nonohydrate), nmethods for the preparation thereof, and its use. Background

of the Invention 10 Venl af axi ne

(1-[ 2- (di net hyl am no) - 1- VEN&E AOXE PNORDICHAORIDE MONCIYERATEI ) and its

t herapeutical |y accept abA,?D RETHODEFOIR BGE PREPXRATION THEREGE as venl af axi ne

herein) are inhibitors nmonoam ne neurotransmtter uptake, a nechanism
associated with cli n| cal antidepressant activity. This nechani sm has al so
been associ at e‘(_i Wi |e§ ot?uctl ve function by affecting indirectly the
hypot hal ani c- pi 't é'?‘i/" V29N axis. It is believed 15 that venl af axi ne's
mechani sm o$ act i orfhissinreitian eelates tpatnerel orystalipg thobymowhictfore ofptealeéexivP  t he

nonoam ne neur%&ﬂmé WRIES et Aliatbaaheh RY., %'d}ﬁmhydﬂﬁe) Hethddd RF&Er
degree, venlafaxine also inhibits dopam ne r'eupt ake. However, it has no

i nhi bi tory act PEPIFIBANRYYEHTHE® oxi dase. 20 In contrast to cl assi cal
tricyclic antidepressant drugs, venlafaxine has virtually no affinity for

muscarani c, hig Q%Jlﬁrdgdf‘ihe Aledtfinener gi c recept ors in VI t ro Phar macol ogi c
activity at these receptors I s associated with the var

antichol i ndPgi c, séteatafaxine (A d&@ﬁﬂaﬁ'm%@édﬂé‘ﬂetwiél?ﬂké)e%@ﬁd%@‘ﬂnoﬂ rfod
tricyclic ant nsdmpfraﬁaaaany ateeigsole 24its kypletthel asteicedioriB aENbiRgNE herehepanessed

and non- depress n e as
taught in U S Eg'ttoé%?}a noaglﬁﬁgj%urfg%%wﬁeggpt%%te %k%qs"%é%gﬁé{tg@gﬂ[ eaches t hat
venl af axi ne i nehfiderressapghadtivityn 'Bvﬁmmﬁ'émthaswodﬂﬁén epsesipied with AeRrodugtive

i npai rment in f@m&ﬁ;ﬂ"’ﬂ?' affebling- indiRERNthe N?potﬁalgrﬁiépﬂénﬁhvﬁlﬁnm It Rabelieved

venl af axi n?s Ca@\at ven?rfaXInlélsnr%er%a}miQn% %P .:[act{(])g r|]sc related to potent inhibition of the uptake of
the monoamine neurotransmitters serotonin and norepinephrine. To a lesser degree,
venlafaxine also inhibits dopamine reuptake. However, it has no inhibitory activity on
monoamine oxidase.

20 in contrast to classical tricyclic antidepressant drugs, venlafaxine has virtually
no affinity for muscaranic, histaminergic, or adrenergic receptors in vitro.
Pharmacologic activity at these receptors is associated with the various
anticholinergic, sedative, and cardiovascular effects seen with the tricyclic
antidepressant drugs.

25

Hypothalamic amenorrhea in depressed and non-depressed human females
may also be treated with venlafaxine as taught in U.S. Patent No. 5,506,270.

U.S. Patent No. 5,530,013 teaches that venlafaxine induces cognition enhancement

30 and treats cognitive impairment in a mammal.

U.S. Patent No. 5,744,474 discloses that venlafaxine can treat urinary incontinence in
humans.
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. humans. 1 *@00002* WO 03/050076 0 5 JUN 2006 PCT/ US0O2/ 38581 rﬁw%ﬁntly,
as di scussed i Rydhaasoordt €nt No. 5,916,923, venl afaxi ne has Dbeen founhd to
treat, prevent, and control obesity, generalized anxiety di $6FY&PE858ost -
traurrat ic stress disorder, |late luteal phase disphoric disorder
(premenstrual syndrone), attention deficit disorder (with and w thout
hyperactivity), Glles de la 5 Tourette syndrone, bulim a nervosa, and Shy
Drager Syndrone i n Meeshreestly, @sgdiscussedrimnss.. PEsntehiel 669168128 avwlafaxinguitast | ons

of venl af axi nepeah foufl 361 r@ﬁeg'e{/éht Lén@ coladi 6Bk§sn®|g;ener§hz%3 ﬂn)&&}d@&qers post-
| nt er nati onal Pat egcl Publ i di scussed in 10 U. S.

Patent No. 6, 27AME¥ Sty gf%&?rne'aﬁyé‘#??é hPRAse dQ'SP‘?”RnﬁWfd?ro (RESERsTal t wo
pol ynor phi ¢ f csyndrpmBratsntionadeficit | disofdear(aitit @nd stithoutXhypegctvityyd eilleslidef laact i on

patterns fof fRfHE s Pncﬁ'gﬁinel !)uliﬁr{ i€ nSRGWN ohd Sﬁ%%‘r’%%? Sgncﬁ‘&qe mafiRRCEre! V-

Summary of the Invention present 1nvention provides a nove
crystalline deWﬁB?ph of venlafaX|ne hydr ochl ori de, which exists in
hydrated form (e.g., as a nonohydr at e) (hereinafter referred to as "t he

nmonohydrate fornt yenlaf axine hydro |de no r.at
nonohydrate form i g‘% ebdlnre‘%ase Lﬁm“'?%g?n?l rtraé(H‘te 7 Q'Sggsedé’f sBﬁEP 'g ‘havi ng
at | east 20%&&48l7 \vad Hoteiratieng) Pa@ut:lﬁuwgahphcb@ev‘tﬁ 948789 odmdisgusseddior i ng

processi ngigandy.g80 parerarme 6,24t enEREBxind MOdrBBIGHAY dis atrRwh O NByist HDIW% stabl e
t han known for venl a or.i i nyol vi_n

d
wnterouch adRBRRgIe SR PO | et BRI X APUek T TR R GER I de
nmonohydr at e cdrenbe! andh are shavt o FguesdSse P, respactively. ng wat er wi t hout
undergoi ng any solid-state transition. 25 Venl afaxi ne hydrochl oride
nonohydr at e ha%w haract er| stic XRPD peaks (expressed in degrees 26) at
about 7. 45, 8. Bnmary ojthe Ipyerdion 15 54 15 84, 16.43, 17.53, 18.02, 18.58,
18. 80, 19.14, 20.0%he thséﬂ.t, inntidd. provided @, nodl. Elystaldd. Solimorgh SBvenlafaxine

hydrochioride, which exists in hydrated form (e.g., as a monohydrate) (hereinafter
referred to as "the monohydrate form" or "venlafaxine hydrochloride monohydrate").
The monohydrate form is stable in moist environments (e.g., atmospheres having at
least 20% relative humidity), such as those often encountered during processing and

20 storage. Furthermore, the monohydrate form is more stable than known forms of
venlafaxine hydrochloride in processes involving water, such as wet granulation.
Consequently, venlafaxine hydrochioride monohydrate can be subjected to processes
involving water without undergoing any solid-state transition.

25 Venlafaxine hydrochloride monohydrate has characteristic XRPD peaks
(expressed in degrees 26) at about 7.45, 8.60, 12.93, 14.95, 15.54, 15.84, 16.43,
17.53, 18.02, 18.58, 18.80, 19.54, 20.05, 20.51, 21.41, 22.46, 23.07, 23.52, 24.08,
24.70, 25.44, 26.54, 27.07, 28.29, 30.60, 31.37, 32.25, 32.74, 34.04, and 34.60.

30 The crystalline polymorph of the present invention can be administered to a
mammal to treat depression (including, but not limited to, major depressive disorder,
bipolar disorder, and dysthymia), fibromyalgia, anxiety, panic disorder, agorophobia,
post traumatic stress disorder, premenstrual dysphoric disorder (premenstrual
syndrome), attention deficit disorder (with and without hyperactivity), obsessive



. 24.70, 25.44, 26.54, 27.07, 28.29, 30.60, 31.37, 32.25, 32.ﬁﬁ%aﬁﬁ.
34.60. 30 The crystalline polynorph of the present inventio be

admi ni'st ered twWoas0ieimMal to treat depression (including, BT U338 i t ed
to, major depressive disorder, bipolar disorder, and dysthym a),

fibromyal gia, anxiety, panic disorder, agorophobia, post traumatic stress
di sorder, prenenstrual dysphoric di sorder (prenenstrual syndrone),

attention defi ?Jhblﬂg S QEGQEr aﬂawow'otﬂ%:ﬁia; dovipeamadety disergdr, geeElizsd ve 2 WO

03/ 050076 05 J PCT/ 302/ 8 81, conp 581 bitiriehetebisag
trichotil | omafndty déS(S’ e aulism; ¥ e o?g %ﬁger%} ﬁgg an él etg di sorder,
autism schi zaglyseds la, Tonmamsmdromaova@amtorué\ﬂ aCO%lﬁ‘P|ar‘?P£°t‘i IO G | | es

de la Tourette Syn @i m;an@gcmmahrmmérmnalmdbora@d| ction,
sexual dysf uncstef(%%q{'s?% '?Jdl ng E‘;O&e ]

emat ure ejacul a d to,
personal i ty6 dichomigeieligus %Mﬁ‘ﬁ"@ﬁ]ec URRZY §izan 5'% ﬁ"@ mgufjqugrté}q?{r(\)cgﬁﬁ ntgnce
pain (includi rl'gu ralta! cHgHic becRpaig,chhantom linbgra c@trabﬂﬂ%ﬁﬁlﬁowaﬂ%fuﬁ ahhant om
limb pain, cent h pai n Wat eugﬁ%%@lh%rpg& gleﬁx‘éﬁlé'thﬁs siyi MRefet csyReomepat hy, and

post her petic

The
crystalline poﬂegymamq‘ﬁhsyoamml Jdoe E@’Stﬁlﬂfﬁ PP WPIPl: B2 Ppbe %@WP'S‘S%"%E%&@?

recurrence of del ee%FIrQéhrranéé bﬂdé&ﬁsmgnotmdmeeafmlgam‘@eﬁetmncefﬁ@ttﬁoe‘&iat10
cognitive inpair

SN & h
t obacco us¥d. C%@Y%'Wﬁ'éﬂ‘?'}} a“fjﬁg#eg&nnif ﬁq{ugﬁgﬁ"g‘o S%kﬁi%r r}t:b'cfggs i 2{ ered
to treat hypot heditwnaly, tmne‘mﬁalhﬂ@eaolympfmﬁpﬁ@sg%@dwt?f ngfﬁ? §E2 %h

feml es. These QEIfAds in iRNRLLR &RITh6I Bipedsaq Humon et Trese. meteocRuman)
in need thereoiﬁil an effective anmount of them

fo@it the
present i nvent MyelveRdminisiETAg P 8 MAMMAL 9 A% nag‘s @e%h Pt Méﬁéf{%? ((:)or:t ai ns
the crystallings pel otyenaiipie prftyntcnsh pf @Eenlleserm)@ﬁm'%hm aF’F‘ B ghygniafdx
venl af axi nﬁ5| S q}(rf\orpﬁsSttﬁ{]egorﬁél@ |tB(e ﬁ}@%lmr p&yéa@@h n”efnlthel spraemihawerdmmutl cal

conpositio crystal |l @ mor ph the present invention
and, optional | ?refﬁa%hMB@WFééflqdy’%e’S g&Pt-abl e car rier or diluent.

Typi cally, the pharmaceuti cal corrp05|t| on conprises an anount of the
crystalline polymor phef f 6GhidiferOis! 2 FhafRREARS QorpbsiRAy cofpising the

crystalline polymorph of the present invention and, optionally, a pharmaceutically
20 acceptable carrier or diluent. Typically, the pharmaceutical composition comprises an
amount of the crystaline polymorph effective to treat depression or any of the
aforementioned indications in an animal, such as a mammal (e.g. human). According
to one preferred embodiment, the pharmaceutical composition comprises at least
about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5,
25 996, 99.7, 99.8, or 99.9% by weight of the monohydrate form of the crystalline
polymorph of the present invention, based upon 100% total weight of venlafaxine

hydrochloride in the pharmaceutical composition.

The pharmaceutical composition may be incorporated into a dosage form, such

30 as a tablet or capsuie.

The monohydrate form can be prepared by wet granulating Form | or Il of
venlafaxine hydrochloride or a mixture thereof. Also, the monohydrate form can be



. aforenmentioned indications in an animal, such as a mammual (e.g. human).
According to one preferred enbodi nent, the pharnmaceutical cqpQiint
conprises at |least about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98,
99, 99.1, 99.2, 99.3, 99.4, 99.5, 25 99.6, 99.7, 99.8, or 99.9% by wei ght
of the nmonohydrate formof the crystalline polynorph of the present

i RvenL i on,  pepackdugorect/Baiizing tFakm Wer ghdf veﬁlafaeinémfy?mbmeridéwm ﬁmhduerth%}eofi n
t he pharmac | t cal conposition may be

I ncor por at eﬁ'ghﬁagéréﬁg[@g@ee #f%ﬁr%ﬁgﬁ@%{gﬁ%&@\’é&tt abl et or capsule. The
nonohydrate form can be prepared by wet granulating Forml or Il of

venl af axi ne hydr gC8hdi bfcdRe Qforéméntishet’ Methd8s 8PprepdhrigOthe tcH%taﬁTiﬁ@%Woﬂiheoff orm
can be 3_05, JUN 2026 rtEEa{?ed %lrfcr%dstal izl ng Fgrml or tII 0 .

venl af ax? ne VIRAIPEORINYPTHRD: BF CO/SIRISOIPET MRY PR SPCOVRTRE Y AaY Q1ethd KDoWD 1 thee of
wat er and amrtorgani ¢ solvent. In each of the aforenentioned nethods of
preparing the crystalline polynorph of 5 the present invention, the
crystals fornmed nay be recovered by any nethod known in the art. There is
al so provi ded t hdhgf§eisofisqnPepMided d%ﬂr@si%@%ﬁﬂ%‘éﬁ?rﬁﬁs'%@ﬂﬁ@”@f amount of

venl af axi ne véyigfagré hrodhioriae AAYRYdRite fdr PFepafifPa rediBamentEer thalifg deprédsion
treating,depression r{amml i n need thereof. There is al so provided

t he useq%f agﬁpmabigh%gigi}'e\%ee ef fective anmount of venl af axi ne

hydrochl ori de having an X-ray powder diffraction pattern substantially the
same as that shoWRedenisFiaer Broidb@’ the" GA ok Nk %nfi‘-’@%r‘é?éﬁ%nteffé&ﬁ/e_t%ggjdt”&

depression in a 15 mammal 1 n need thereof. There 1 s also provided the use
of an ef f ec¥eRiFaXnR iyeroghlorden haying, AR X-FRYdPISr SHffragtion RaYEHY Sykstantially, the
preparing asameliacaatishowvoin Figeat1 foy poepadndg binedicapient fir Yrediirmodepedssion ifa
manmal LA n r ) There is also provided the use of mammual an

ef fecti {1/2 aﬁrr%gmél]o r?e\%értfl"ei (g'xi ne hydrochl oride having an X-ray powder
diffraction pattern substantially the sane as that

There is also provided the use of an effective amount of venlafaxine hydrochloride

monohydrate for preparing a medicament for treating generalized anxiety disorder in a
mammal in need thereof.
20
There is also provided the use of mammal an effective amount of venlafaxine
hydrochloride having an X-ray powder diffraction pattern substantially the same as that
shown in Figure 1 for preparing a medicament for treating generalized anxiety disorder in a
mammal in need thereof.
25
There is also provided the use of an effective amount of venlafaxine hydrochloride
monohydrate for preparing a medicament for treating social anxiety disorder in a mammal
in need thereof.

30 There is also provided the use of an effective amount of venlafaxine hydrochloride
having an X-ray powder diffraction pattern substantially the same as that shown in Figure 1
for preparing a medicament for treating social anxiety disorder in a mammal in need
thereof.

35 There is also provided the use of an effective amount of venlafaxine hydrochloride
monohydrate for preparing a medicament for treating post traumatic stress disorder in a
mammal in need thereof.



_shown in Figure 1 for preparing a nedicanent for treating generalized

anxi ety disorder in a mammual in need thereof. 25 There is al sb5piiv

the use of an effective anmobunt of venl af axi ne hydrochl ori de nonohydrate
for preparing a nmedicanent for treating social anxiety disorder in a manmal
in need thereof. 30 There is also provided the use of an effective anount
of venl af axi ne hyHg&reahbies ptvideb @ U@ diranéffective RMSURY of diehlbfaribé ingdrogradrider n
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t her eof . 35faripeaperinga mledisapeatfordesatingheost ttauraaticstress disardenirea mapural ingfeed

venl af axi neyfayghfochl ori de nonohydrate for preparing a nedi cament for
treating_post traumatic stress disorder in a mmmal in need thereof. -4 0
5 JUN 2096 There is al so provi ded the use of an effective anount of

venl af axi ne hydr Cb'bérlecis alde prviled tige @se of-anaffegtiveamodnt df vaniafagine hadroenloride
subst anti al nﬁ&ﬁwﬁr f
medi carrent b%rg rea ?e}a}'ﬁg%r aun| |(':4(':'Pfé)F{rrée‘lésﬂé1 %grgr oro%lf‘ ﬁpimﬁa%mfaglm ?er?dneed

t her eof . S aI so provided the use of an effective anmount of
venlafaxrne hydrochloride nDnohydrate for preparing a nedi canent for
treating,panic d' order, i hereof .. 10 There is .al so

b ovi ded0the. wse TEen ise PrdicRd ntss, Ml e aTeohR Ao AT eHalBe b ke

havi ng an Xhading goXday palvder diftactiompastettt substaplistly thersamesl asthatrsbowaingigre that
shown in Figy r??ep%nn QFneBircng@ﬁt'f re"étr ﬁiérﬁt?&lﬁ‘d?&errr% niahadl il Sedddfdrgorfdi SOT der
in a mammal 1n need thereof. There al so provided the use of an effective
anount of venl af axi ne hydrochl ori de 15 nonohydrate for preparing a

medi canent for pmRsensd hl@@pfcﬁldéﬁ% @e of @0 Wfeetive amlint sfephiefasing hydroctaorigenral
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venl af ax ne
depression in a mammal in need thereof.

There is also provided the use of an effective amount of venlafaxine hydrochloride

having an X-ray powder diffraction pattern substantially the same as that shown in Figure 1

20 for preparing a medicament for preventing relapse or recurrence of depression in a
mammal in need thereof.

Brief Description of the Drawings
25 Figure 1 is a characteristic X-ray Powder Diffraction (XRPD) pattern of venlafaxine
hydrochloride monohydrate.

Figure 2 is a differential scanning calorimetry (DSC) scan of venlafaxine
hydrochloride monohydrate carried out in a sealed pan at a scan rate of 10°C/minute from
30 25°C to 240°C under a nitrogen purge.

Figure 3 is a DSC scan of venlafaxine hydrochloride monohydrate carried out in a
vented pan at a scan rate of 10°C/minute from 25°C to 240°C under a nitrogen purge.

35 Figure 4 is a thermogravimetric analysis (TGA) of venlafaxine hydrochloride
monohydrate heated from 25 to 230°C at a scan rate of 10°C/minute under a nitrogen

purge.
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_ having an X-ray powder diffraction pattern substantially the sane as that
shown in Figure 1 20 for preparing a nedi canent for preventing@felinp3edsor
recurrence of depression in a nmanmal in need thereof. Brief Description of

the Drawi ngs 25 Figure 1 is a characteristic X-ray Powder Diffraction
(XRPD) pattern of venl afaxine hydrochloride nonohydrate. Figure 2 is a
differential scapjgurgsaalbiapatsryiwoDRsidr S6ptor0bycinbRiadraene Rydtoatidider i de
nonohydr at e carrigg out. %nta 2&@Jed pan at a scan rate of 10C/ mi nute from
30 25C to 2M9PORYJIRLe calfigd PY&Eh&n Cpur ge. Figure 3 is a DSC scan of

venl af axi ne hydrochl ori de nonohydrate carried out in a vented pan at a
scan rate of 10CFigueL aref XRMR paierosoithe aoveh gestaling pelymgewh form efaenBixipegur e
4 is a ther Hﬁﬂéé\‘f’drﬂ@fo\‘ tre nY fivéntion Gaits Mbnorgalatd Rith ARd Bt KiY dbhidiated
nonohydr at e aﬁ\e&i érom 5 to 230C at a scan rate of 10C/ m nute under a
nitrogen pAPYENYdatedy 5 JUN 2006 Figure 5 is a graph of two water sorption
cycl es of venl af axi ne hydrochl ori de nonohydrate carried out at 25C. Figure
6 are XRPD patt eFiggreof atelgraphs\af thecinyigsia dissoletiopaif yenlafpking bydroaiforide firoent Hxi ne
5 hydrochl oy} - ' ' jhtinkS NMoOnohydrate form and after
bei ng dehyd?g?ge f%’é\%@hﬁ?ﬁ?%wﬁ%tﬁ%éypg graphs of the intrinsic

di ssol ution of venl afaxine hydrochloride FormIl and venl af axi ne

hydr ochl ori de nonohydrate over tine. WO 03/050076 0 5 JUN 2006

PCT/ US02/ 38581 Figure 8 is a characteristic XRPD pattern of Form | of

venl af axi ne hydrochloride. Figure 9 is a characteristic XRPD pattern of
Form 1l of venlafaxine 5 hydrochloride.
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‘ Det ai | ed Descr | ption of the Invention The term "about" generall S
within 10% preferably within 5% and nore preferably wi t hi®d &Ng?ﬂg gi ven
val ue 'or rangewoMBipforegard to a given value or range 10 iFCTAEYEER! 20
from XRPD patterns, the term"about" generally means within 0.2 20 and
preferably within 0.1 , 0.05, or 0.01 20 of the given value or range.
Alternatively, the term "about"” neans within an acceptable standard error

of the nean, when %ﬁes iglared ?’)éra‘a{éﬁstfaf xePoi Pagietn Séi Fbmi N bhevealataxind5 The
term"treat" as uséd herein refers to preventing, aneliorating,

control ling, hydrociipiidey the desired synptons or disorders. The term
"vent af axi ne hydrochl ori de" as used herein refers to m xtures, e.g.

racem c m xtures, gg%ﬁ/at?d S,V a%{eﬁé‘ticng(ﬁﬁﬁd phtfih FofORéECal loy \@Hl’aﬁaxme

enantiomers. The 2 ari fne pol'ynor ph of "'the present invention may be
R S or at‘mmydrcxehloedeg racemic mxture, of R and S-ventaf axi ne
hydr ochl ori de. The term m)nohydrate as used herein refers to a hydrate in

whi ch one nol ecul e E *é‘ﬁ aseﬁ grl‘ ated with each nol ecul e of
venl af axi ne hy'a‘i’téﬁ?ﬂ B?STC(T@ ion of thig IV "

vent af axi ne hydr ochl z )c(icie
nonohydr at e" as us%eheme’lahomtégme@lll meaﬁs withifo 19y Paafrally wijip P%r 89 e
hydrochl ori de ,gggggaﬁ Wi %, 'z!?%.@@\/émoﬁanmh Rgért & & giverbeiuEndrirandey

identical tot own I n ure ure desi gpat e o
" Monohydr at@" . mR@areeBé’@étqnbﬁggarmﬁ?rh% é‘P?s? e%bof"br‘gef'?{%@ﬁﬁ?% %P ra%h P

Figure 1 are 72blos, 3 hel- Quiof the gNEh ARe0FEATS. BitGNARYRlY.2006
bl Usoz) asearRLBFRIHERLTD. of th g

Characteristic
20) D spacing e At sePdin PaFNSa HEhin Iaﬂti"ﬁ'ﬁt?qﬁ)ees?%nF gr& efer?fsr agﬁ %ﬁ,ehﬁn‘gg@{ ﬁeéPS
f or Venl af axi neoridisdreadylone iotierdinaryikibinhl att- e

15 The term “treat” as used herein refers to preventing, ameliorating, controlling,

or curing the desired symptoms or disorders.

The term "venlafaxine hydrochioride™ as used herein refers to mixtures, e.g.,
racemic mixtures, of R and S-venlafaxine and their optically pure enantiomers. The
20 crystalline polymorph of the present invention may be R, S, or a mixture, e.g., racemic

mixture, of R and S-venlafaxine hydrochloride.

The term "monohydrate” as used herein refers to a hydrate in which one
molecule of water is-associated with each molecule of venlafaxine hydrochloride.

25 ;
The term "venlafaxine hydrochioride monohydrate" as used herein refers to a

monohydrate of venlafaxine hydrochloride (C17Hz7NO2#HCleH,0) having an XRPD

pattern substantially identical to that shown in Figure 1 or Figure 6 designated as

"Monohydrate”. Peak locations and intensities for the XRPD pattern in Figure 1 are
30 provided in Table 1 below.



Degrees 20d (A)1 (Counts per Second (CPS) 7.4511.851468.03 8 gg@fh 3066121.81
12.936. 84769. 96 14. 955, 921801. 74 15.545. 70336. 53 15. 845. 5922%:

16. 435. 391266. S0 ¥P¥I9 92169. 81 18. 024. 92169. 81 18. 584. 771 POT/USE/38581

18. 804. 72673. 85 19. 544. 54743. 85 20. 054. 43333. 15 20.514. 331112. 55
21.414.151215. 22 22.463. 96258. 48 23.073.85473. 17 23.523.78174. 48

24.083. 69249. 15 24. 703. 60155.81 -6 WD 03/ 050076 0 5 JUN 2006

PCT/ US02/ 38581 Degrees 20d (A)l (Counts per Second (CPS) 25.443.50552.51
26. 543. 361896. 47 27.073.29390. 38 28. 293 15482. 86

Characteristic XRPD Peaks (expressed in degrees 26) D spacing in Angstrom (A) and

Intensities of Diffraction Lines in CPS for Venlafaxine Hydrochloride

5 Monohydrate
Degrees 26 d(A) I (Counts per Second (CPS)
7.45 11.85 1468.03
8.60 10.27 421.81
12.93 6.84 769.96
14.95 5,92 1801.74
156.54 570 336.53
15.84 5.59 22559
16.43 5.39 1266.56
17.53 4,92 169.81
18.02 4.92 169.81
18.58 477 1107.88
18.80 4.72 673.85
19.54 4.54 743.85
20.05 443 333.15
20.51 4.33 1112.55
21.41 4.15 1215.22
22.46 3.96 258.48
23.07 3.85 473.17
23.52 3.78 174.48
24 08 : 3.69 248.15
24.70 3.60 155.81




30‘602 92542. 31 31.372.85581. 94 32.252. 77284.69 32. 742. 73463,

34.042.63681. 03 34.602.59403.59 In particular,
degrees 20) atWaWHIYO7$ 45 8.60, 14.95, 18.02,
34.60 are uni que to venl af axi ne hydrochl ori de nonohydr at e.

t he peaks (e
21.41, 27.0CF,

r@%ﬁ and

Venl af axi ne

hydr ochl ori de nonohydrate has a nol ecul ar wei ght of about 331.88 g/nol. 5
It al so has a dehydration endotherm according to DSC, at about 85C and a
mel ting endoftrernTaGgfadipg 10 DSC [ at 2022101 (Memisgeagesrsd (CPS)
hydr ochl ori de rmnohydr ate generally Ipses the hydyati on water at ss than
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an ani mal can|be determ ned by nethods knowg_i-n he art_48?€]e|ﬁa-|—|—y—; a
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05 JUN 2006 RCT/USO2/3858L—Fhe—etystatngggotyrmprph camkghe4t or nul at ed
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phar maceuti cal| conposition conprises at |east about 20, 30, _ 40 50,50, 70,
80, 34.04 263 681.03

34.60 2.59 403.59
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15

in particular, the peaks (expressed in degrees 26) at about 7.45, 8.60, 14,95, 18.02,
21.41, 27.07, 32.74, and 34.60 are unique to venlafaxine hydrochloride monohydrate.
Venlafaxine hydrochioride monohydrate has a molecular weight of about 331.88 g/mol.

It also has a dehydration endotherm, according to DSC, at about 85°C and a melting

endotherm, according to DSC, at 219-

221°C.

Vénlafaxine hydrochloride monohydrate generally loses the hydration water at
less than 10% relative humidity to form an anhydrous form. The anhydrous form of the
crystalline polymorph generally converts to the monohydrate at greater than 10%

relative humidity.

The crystalline polymorph of the present invention is useful for treating,

preventing, or controlling depression and the aforementioned indications.

The

appropriate dosage amounts for an animal can be determined by methods known in

the art.

Generally, a therapeutic effective amount for the desired purpose is

administered. The dosage of the crystalline polymorph of venlafaxine hydrochloride
disclosed herein is generally from about 75 to about 300 mg per day.



90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or
99. 9@6by melght of venlafaX|ne hydrochlorlde nnnohydrate dedeNﬁ@W 100%
tot al ‘wei ght of WYOV&Haxi ne hydrochl oride in the pharmaceutPcrisoz/3sss:
conposition. 10 According to yet another preferred enbodi nent, the
pharmaceutical conposition conprises at |east about 20, 30, 40, 50, 60,
70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7,

99.8, or 99.9% by V@ieﬂﬁwéﬁllrn\ée%@ﬁﬁﬁhn%anh)ﬂgrQﬁr‘ﬂhl%ﬂdﬁntmoﬂﬁﬂﬁ%&tlcaﬁ)ased
upon 100% t ot aI wei I .crystalline ve f axi n? rochloride in the
phar maceut i cal © gg?'t Pfﬁﬁe”"qé t%@‘aﬁﬂaﬁe Eﬂrﬁ‘rtoé'l O%B%WHEEF%E?W%’QEO dh%o be
substantially ws@lhrmer polynmplpit ef yenléfaxe dfydotiieideceficstival toi treat pibk ydesirpds of
venl af axi ne hyggachlnqp i€ nimdi CicASs B I grdi.l o o BRL pl%émleﬁ':bo&nw%nt

phar maceuti cal conposition can coniain
substantial !y Pemearecetticeheorrosiien G%’ﬂﬂf@?%lﬁt least] Olftr28e30 #Ad50. SAHER. AN i al | v
pure" include @) d5h@seophes, wacelt | SR, IU0GIEO, teecsnsgshm? cod, &k Boloes by t han

O aior s, % s e oyrhen g 3N L AL SF P AR o
phar maceut i cal V%'éﬁﬁ@@@hyﬂ&@h'eﬁﬁe '&F'Ie@hﬁfalaC@@fIC?l dorpesiianpon on  the tot aI
wei ght of venl af axi ne hydrochl oride in the pharmaceutical conposition). 25

Accordi ng t® gne enduedidingntio Yéte spbinenaselstred abmBaiiies, tthed Npt@Riciutidl f rom
about 25 to a e Y,

hydrochl ori de. goﬁﬁfrgggn %r%%?ﬁeashéboﬁgééu%a %:da(rg’b %Dn%&gp Oo%ﬁgg%??ﬁgrb%r esent
i nvention cont¥.-h 9%an93 %0 9&35099 62 299. P, arR9.9% Yy twelight 10f vedafaxine ph of

venl af axi ne hYIWdﬂfdﬁloﬂﬂé ﬂ%noi%@ra_{é"%am;mﬁcﬁ}@% ol WA tystafiNe TBYafakin®
i ncl ude one or ceutlca{kcér acceptable carriers or diluents (e.qg.

wat er and orgawdéocglgf'gee pré?HHaceéf BTEARPEThe term "exci pi ent” incl udes,
but is notinmited to, those materials that are acceptable for use in

phar maceut i cal f or mileaRtagRaceutigatcammosiiei san el5o tacsubsianialyaiéeorr complatelynot e

the stability f?é’éjof\dtr%ﬁlc*ybfalfn@f:ol&rﬁ&pﬁ%fméhl@faklﬂg hy@rb@ﬁbn@é sEgeE sims hhki ng
agents, 35 cl a i buf f ubri cants,

sweet eners, and %I avrgslgefﬂega%rwgeu %"ﬂnggB&ét'oé'f@P ﬁ?r&?ﬁ Qh%m‘g‘r)@éﬁ’iét e not
limted to, ce$ubglapiially peretigim. - BeWdn335@50078ly free" and "substantially pure” include

20 those pharmaceutical compositions that contain less than 0.01, 0.1, 0.2, 0.3, 0.4, 0.5, 1
or 2% by weight of other crystalline polymorphs, such as Form | or Il or both, based
upon the total weight of pharmaceutical composition (or alternatively based upon on
the total weight of venlafaxine hydrochloride in the pharmaceutical composition).

25 According to one embodiment, the pharmaceutical composition contains from
about 25 to about 350 mg of the crystalline polymorph of venlafaxine hydrochloride.
More preferably pharmaceutical compositions of the present invention contain 75 mg,
150 mg or 225 mg of the crystalline polymorph of venlafaxine hydrochloride.

30 The pharmaceutical composition may also include one or more
pharmaceutically acceptable carriers or diluents (e.g. water and organic solvents) and
excipients. The term "excipient” includes, but is not limited to, those materials that are
acceptable for use in pharmaceutical formulations, and are added to the formulation to
promote the stability and viability of the formulation, such as binders, bulking agents,

35 clarifying agents, buffering agents, wetting agents, lubricants, sweeteners, and
flavoring agents. Suitable excipients include, but are not limited to, cellulose, ethyl
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met hyl cel | ul ose, iron oxide, titaniumdioxide, |actose, magnesium
stearate, and wods/se7st arch gl ycol ate. Suitabl e phar maceut iF&A(YS(R/38581
acceptable carriers, diluents, and excipients also include those described
in Rem ngton's, The Science and Practice of Pharmacy, (CGennaro, A R, ed.,
19th edition, 5 1995, Mack Pub. Co.) which is herein incorpo'[jatled by
reference. Th S ) he Bl IchiuRe6 Spinadxlde, titarddre dipxide, laetelet i ves or
conposi ti ons tEé ﬁlg‘{M sg‘r %elatg‘ht}g F%?&og%%cal I 31); trq% 2@%?%% ané{,itgﬂe NBarhdugey Y
produce an al Ineggpeudr SEael #9 (TAdBArXF™} eRCt 0N, such as ast.éicg _upset ,
di 2zi ness and gubsabik ecarishe ndilaehts, nasd eveipients also BAPYRRIhose, BRSHESY, framal
(e.g., a hum em%g%lﬁ\ﬁc%g QL0 b PR SFpEmRy,2GBRRIOTRIR., ed, 16" edition,

' nis an e

phar maceuti cal tion s an extended rel ease fo ti as
that' descrisbedi9ph, Mesk Feat €A) VRS B, ‘Zefﬁ',”l*?i‘,’rporé\’ﬁé% feéeq%uec?:ei (rﬁn? r@%ﬁ%orat ed
by reference. . ﬁ’émﬁé@:ﬁﬁ@él% addRpaMbendats &l eallitivest armebrapestiensratfat o¥pri se

is ﬁcg:r? : gﬁ 1 ¢ ?nnp(fg&%glggigéﬁyft? %rgt(ﬁ% éﬁ(? ﬁ%} bién{e]&pigﬁlh?'ﬁm&ﬂg aAfaitrgie of 2inike efelard

e, opt1 gnal | dr. oxypr. | -

met hyl cel | ul oseactibhessphas gasttis upset, hzEMesaBNY t'??o&‘ieed"héf‘ ta:‘]?x‘é{“ ‘?f?’(‘ﬁ)ntég%ﬁt i ng
conposition COMm Il SR 205 nfiil (eGeld nihe®® and hydr oxypropyl met hyl cel | ul ose.
The pharnmaceutical’ conposition may be a dosage form such as a liquid

(e.g., 201@lixir iﬁ%gg,[dl%gi g%ﬁiﬁé}é‘rt?%d erﬁﬁ{/&zrtf%rﬁ,’th@btllelrma&ﬁtiéaﬂlbérﬁﬁosiﬁa'ﬂﬂe an

pharmaceutical co e cr | 1 ne pol r of f axi ne
hydrochl ori de emgndee reldaserforsuisiiend stigh a%ﬁ?%‘rﬁ?%c,”b“r‘%@l %grﬁ@‘%m‘% ehégtﬁnllz?m ted
to, mi”mi: s ('€4hich NY RS ’inclgllrpaila{e)d, ll)))a rﬂ&féﬁrslemowdryexarrbht @an@é@f@?@\r'?'ﬁ*ze
parenteral ly intraperitoneally, subderm s Bs RHHeY,
transdeni al | y, formaypion Mgy C?'EQ%%\ISPQP,W@%\&PWB%{?&?&l’gtﬁ@:c'k%&?énlrga I @B Preferably,
the conposiki Opres@f iisveattmi ninitosryetilios alcpNlostheaifen PRICAR Y ne @WB@R’( ori de

monohydr at e Car&weﬁﬁﬂc&hﬁ’cﬂ%@r Gfle Ddhelils ard RSB corged eitna filmocoalidy eimpeeifdaf axi ne
hydrochl ori de or m

mxture thereof. It can al Jar epared by

recrystal | i zi ngorises Pf @py! pgluigse INGHYEIRXNAT ﬁ'ﬂ‘%@}'?@ﬁ?oh de or a mixture 30
thereof fromwater or a mxture of water and an organic s?‘l ve I..dA
non-limting The pharmaceutical composition may be a dosage form, such as a liquid (e.g.,

20 elixirs and suspensions), capsule, pill, or tablet. The pharmaceutical compositions and

0 5 JUN 2006 PCT/ US02/ 38581 cel |l ul ose, gel atin, hydroxyprog | JuN 2006

the crystalline polymorphs of venlafaxine hydrochloride may be administered to
animals, including, but not limited to, mammals (e.g. humans), orally, intravenously,
intramuscularly, parenterally intraperitoneally, subdermally, buccally, subcutaneously,
transdermally, topically, rectally, vaginally, or intranasally. Preferably, the composition

25 is administered orally.

The venlafaxine hydrochloride monohydrate can be prepared by wet
granulating Form | or Il of venlafaxine hydrochloride or a mixture thereof. It can also
be prepared by recrystallizing Form 1 or Il of venlafaxine hydrochloride or a mixture

20 thereof from water or a mixture of water and an organic solvent. A non-limiting

example of a suitable organic solvent is ethanol.

Venlafaxine hydrochloride may be prepared by any method known in the art

including, but not limited to, the methods described in U.S. Patent Nos. 4,535,186 and

35 4,761,501 and Intemational Patent Publication Nos. WO 00/32555, WO 00/32556, and
WO 01/07397, all of which are hereby incorporated by reference.
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exanpl e of a sui tabl e organi c solvent is ethanol. Venl af axi n@ hM %EI oride
may be prepared b nmet hod known in the art including, b § mted
to, the nmethodsV® P7E)ed in US. Patent Nos. 4,535,186 and Pc3Bsdy38&1, 501
and International Patent Publication Nos. WO 00/32555, WO 00/32556, and WD
01/07397, all of which are hereby incorporated by reference. -9 0 5 JUN
2006 WO 03/ 050076 PCT/ US02/ 38581 The crystals forned may be recovered by
any nmethod known in the art, such as fiItration centrifugation, or with a
Buchner style filter, Rosenrund filter, | ates and frane press
Typically, the cr ygpgwgysglsefowdwrlgedreggveg gy methsdafpepE 4 q“ﬁ@rtf éll’qhovm ng
exanpl es are idsl fsdtivat camufnagmdoralbewmob Boehndr dtyte filten) Roseheurgicies odplatdshe

cl ai med i nvent e ' is used as a raw
material int ngr?rg;?-ag %@E@?é@éﬂ '@e‘%?ﬁ%‘?‘%’%’g@%ﬂ%m hod known in the
art. 10 Exd&mle 1 Preparat| on of Venl af axi ne Hydrochl ori de Monohydrate

Approximately 1.5 nmL of water was hea}/ﬁgﬂ&@#ﬁg beaker to near its boiling
poi nt and about 3 g of venlafaxine h ride of Forml or Formll were

added. The 15 susp i r
venl af axi ne hydr ocﬁﬂ%r@@w}p@/}@hﬂ& Sg nYMsIrQw?%ﬁE a@gnq‘tlﬁ-f eaJ]t t@}.lmt?%( P&fl on was
sl ow y cool ed Bodaimes 'a‘f?m'@htThetVeW?fé}“a? hydochigide which fsi L@ﬁd a3 ray matedalat 5C
to all ow the npoehidmple®elol dah ¥6 bdbared By any ethed Mwalisthware renoved from
t he beaker,onto filter paper and exposed to the air for about 8 hours to
dry. The £1%al product was ground and stored in sealed glass vials. 20 The
product was an odorless, white to off %&fr-ystal | i ne powder and had a
mel ting point, as neasured by DSC, of Differential Scanning

Cal orinetry (DSC) Preparation of Venlafaxine Hydrochloride Monohydrate

Approximately 1.5 mL of water was heated in a beaker to near its boiling point
and about 3 g of venlafaxine hydrochioride of Form | or Form Il were added. The
15  suspension was stirred with heating until all of the venlafaxine hydrochloride was
dissolved. The resulting clear solution was slowly cooled down to ambient
temperature. The solution was stored at 5°C to allow the monohydrate to crystallize.
The crystals were removed from the beaker onto filter paper and exposed to the air for
about 8 hours to dry. The final product was ground and stored in sealed glass vials.
20 The product was an odorless, white to off white crystalline powder and had a
melting point, as measured by DSC, of ~219°C.

Differential Scanning Calorimetry (DSC)

DSC measurements were carried out in both sealed pan and vented pan at a

25  scan rate of 10°C/minute from 25°C to 240°C under a nitrogen purge with a Pyris |

DSC available from Perkin-Elmer of Shelton, Connecticut. The DSC scans with the
sealed pan and the vented pan are shown in Figures 2 and 3, respectively.

Figure 2 shows a small endotherm at 82°C and a large endotherm at 93°C
30 (heat of fusion is 41 J/g), which was the melting of the venlafaxine hydrochloride
monochydrate.

-10 -



DSC neasurenents were carried out in both sealed pan and vent eﬂ %%at a
25 scan rate of 10C/ mnute from 25C to 240C under a nitrogelm"p Pg th a

Pyris 'l DSC awaploatdoersf r om Per ki n- El mer of Shel ton, Connectraygtso2/3ssgs DSC
scans with the sealed pan and the vented pan are shown in Figures 2 and 3,
respectively. Figure 2 shows a small endotherm at 82C and a | arge endot herm
at 93C 30 (heat of fusion is 41 J/g), which was the nelting of the

venl af axi ne hydroch| ori de, nopohydr.ate, - HMo@06
PCT/ US02/ 38581 Fi gﬁ&géf%9§H%"\V/% “ﬁ’?reé‘S&Fe‘%’ﬁ‘St he?\rﬁsgt%%géfg {j)rz,g?&?egma Ekr) oad
endot her m at MG, wasnhie ko thasietydeation anth €VaRoFAHER & Wals™ Ham 1R, SHBS i ﬁ% of

water fromthe sampl & smHi%n &S&H%@1Q@C%oﬁé@bhdil@ld@tdm&d—mlidlphé@ﬁ@nsition.
corresponding TO a sol | -SO?I

- SC hase 1ransitio [ i lRgge
endot herm at e tajrd igha dProREade! mn%?{%‘ﬂpg WCht‘Raes %‘%H@%ﬁr@u‘gqgé \%g Ida_f axi ne
hydr ochl or igle.yefiaRxiaBs elydetibideg t Theeomeurmeliing towmpéraliesxife VEAVERBENI or i de
was 219C (heat, of fusion_li ionRefosRgavi metric Analysis (TGA) A
sanpl e of venl@?@ﬁ?'ﬂ@%@%ﬁ%’@ﬁg}e%{ e}ur?{gnti)hydrg‘{)e was heated from25 to 10
230C at a scan rate of 10C mnute in a Pyris | TGA, available from

Per ki n- El mer of Shel t on,. nnec I.Gut, under a nitrogen purge. The results
are shown in FM@—W MIMAYIC = sample lost 5.37%of its weight. The
theoretical amount of ' GeRioNEe MebigaRkoWwhs Reatah obydisatbe i s
about 5. 4% by wei ght ?ar}ﬁﬁ%ﬁ{éf"S’r‘@fMﬁ!@ e

g CTAA T |t agr.ee iRt f a
nonohydr at &0 of 23p&G lab & Sxem it 9 T00E/MiINES & PYi'Sﬁ@ﬁe?" bE%fm'WF’?F*'“ Eler 6
Sor pt i on/ Desor gtdigR ddritabiRIt, UAGPS nirogent fucyel dis cespits aveskmndy Figereenl af axi ne
hydr ochl ori de nonohy was i890,0 [/ bietidsRaRburf ef ywdteron
i nstrument, avail ast égégé’?ﬁ/?-"??efqé%%%zér#g%ge@égﬁgg{%ntl Sy.grﬁueqseo{hisLondon,
Engl and. About in3@nlatpxine IBOrosbiofidef menohedragds BPHE A 18Y M519BHy AT Rena S
subj ected to argglalli\u§real Witd taYortair@hohydrate of venlafaxine hydrochloride.

15

Water Vapor Sorption/Desorption

A water vapor sorption/desorption study of venlafaxine hydrochloride
monohydrate was carried out in a dynamic vapor sorption instrument, available as
DVS-2 from Surface Measurement Systems of London, England. About 30 mg of

20 venlafaxine hydrochloride monohydrate was subjected to a relative humidity-time
program at 25°C. The sample weight changes were monitored as function of the time
and relative humidity. Two identical relative humidity-time experiment cycles (0 to 90%
relative humidity) were performed to detect any changes in solid-state properties. The

results are shown in Figure 5.

% As shown in Figure 5, the venlafaxine hydrochloride monohydrate was stable
between 10 and 90% relative humidity and only lost its hydrate water below 10%
relative humidity. The compound re-hydrates to the monohydrate form when the
relative humidity is above 10%.

30

On cycling, the compound showed two almost identical water
sorption/desorption cycles. This is an indication that the solid-state transition of
venlafaxine hydrochloride monohydrate was reversible during the dehydration/-
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program at 25C. The sanpl e wei ght changes were nonitored as f?ﬁ@h%ﬂsmc t he
time and relati ve hum dity. Two identical relative humdity-t

experi ment cycI (06 %% 90% relative hunidi ty) were perfor REDUB@/36581 ect
any changes in solid-state properties. The results are shown in Figure 5.
25 30 As shown in Figure 5, the venl af axi ne hydrochl ori de nonohydrate was
stable between 10 and 90% relative humdity and only lost its hydrate

wat er bel ow 10%ardtieh drdcessddunbditiere whBend edRRINEatioR- &ytﬂéaérﬂﬁiréte/hyme
nmonohydrate formwhen the relative humdity is above 10% On cycling, the
conmpound showeod.' % %o al nost identical water sor ption/ desorption cycles.

This is an indication that the solid-state transition of venl afaxine

hydr ochl ori de nonohydrate was reversible during the dehydration/ -11 WO
03/ 050076 0 5 Sy Esawder DifiieeliondXRPBR581 hydrati on processes, i.e., there was

tall t th te/h Powde
1 ract o (XRoD) AERPRRRR RECOS 8r e dearIaHre "JEARR ORI | de
nmonohydr at e uridér ambjent land aityi @ndltncmﬂWitmgySctmtagd(ZtX Bag D\ffractmmsy&emwla@l D X- Ray
Di ffraction Wﬁ?mm#roﬁ%eﬁ%ﬁ]@dé@cbﬁ%&sﬁgﬂ %quefhgg(R%Lmé?&nﬁngaldens

Switzerland. The XRPD I nstrunent OW ng paraneters can Type:
Normal 10 15 208° ©IWipo PHEME'rs3 degrees Stop Angle: 40 degrees

Scan Type: Normal
10 Start Angle; 3 degrees
Stop Angle: 40 degrees

Number of Points: 1851 points
Step Size: 0.02 degrees
Datafile Resolution: 1600

15 Scan Rate: 0.04
Scan Mode: Step
Wavelength: 1.540562
Diffraction Optics:
Detector:
20 Type: Fixed Slits

X2 Configuration: No
Tube:
Type: Fixed Slits
X2 Configuration: No
25

The results are shown in Figure 6. At ambient conditions, the XRPD profile of
venlafaxine hydrochloride monchydrate exhibited a highly crystalline phase
(designated "venlafaxine monohydrate” in Figure 6).
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Di ffracti on OpWOoosAsWBt ector: Type: Fixed Slits X2 Confi guk@VSH38No Tube:
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6. At anbient conditions, the XRPD profile of venlafaxine hydrochloride
nmonohydrate exhibited a highly crystalline phase (designated "venlafaxine
nonohydrate” in Figure 6). -12 WO 03/050076 O S JUN 2006 PCT/ US02/ 38581

The sanpl e of venl af axi ne hydr ochl or.i nohyd '

ni trogen purge (O%TF'QISQE"P\‘?@¥M%ﬂ‘ﬁf%ﬁ"?e;)iygf%Bagrg%dﬁqn%@ytdﬁ%%?@s {art’tg E?uobg#nPéquEEd to @
Ej e][r}oerature. ThigogeXRitiye @% tdistive anpidity)siobplemt Echouts atiieomitermregivrepuinge was

| fferent fromihg fgrrthg's%@et%HééS&%ﬁ?%é fﬁﬁrogamﬁ& ey bigterenmpATE oAbiRalsanpl e,

i ndicating the formation o rated (anhydrous) venl af axi

hydrochl ori 8e Yankaiaxirge Bydrp@iiorgR amprabydrelte Sﬂ@'\%l?’ b‘)é'ﬁ%““&t 2“&. g’é‘)‘“’i"ﬁ" g‘%{gﬁ‘grral |

Zlhls fs E) lsu;):‘ oot heataeﬁyada]gydt(ﬁﬂ%ﬁous)labnlaiﬁxmen@bmcmmdbmi 8ee, Rait @xaifible, thatneiwnsi ¢
ion rates o ra terjal venl af axine hydrochl ori de and

ven: a; axi ne hy®RasAhFSP( 3@‘3?%/?18”%&/%‘!%9 O%rrr%aj?rr?\?aeksst i gzlt ed. Pellets of

venl af axi ne

10 Intrinsic Dissolution Rate

The intrinsic dissolution rates of the raw material venlafaxine hydrochloride and
venlafaxine hydrochloride monohydrate were investigated. Pellets of venlafaxine
hydrochloride were prepared by compressing 150 mg of each material in a die at 2000
psi for 1 minute with a Carver press. The pellets. produced were fitted into stainless

15  steel rings and one side of the ring was coated with paraffin wax which resulted in a
single exposed surface of the peliet with a surface area of 1.327 cm?. The dissolution
rate in 900 mL of water was determined with the USP method (USP 23 (1995), Section
711, Page 1791) in a dissolution apparatus (Vankel 7000) equipped with a Cary 300
Ultraviolet/Visible Spectrophotometer, with a rotation speed of 100 rpm at 37°C. The

o0 distance between the lower end of the stiming element and the bottom of the
dissolution vessel was set at 2.5 cm. The pellet was centered at the bottom of the
flask, and the dissolution media was circulated through a 1.0 cm path microflow cell at
a flow rate of ~10 mL/minute. Absorbance was recorded at 226 nm on a Cary 300
spectrophotometer. The results are shown in Figure 7.

25
From the slope of the absorbance versus time profile in Figure 7, the apparent

intrinsic dissolution rates were determined for each sample. Because of the high
solubility of venlafaxine hydrochloride in water, only two data points are available for
calculation. All of the samples had a dissolution rate of 3.4 x 10 g/cm®sec at pH 7.

30
The present invention is not to be limited in scope by the specific embodiments

described herein. Indeed, various modifications of the invention in addition to those

described herein will become apparent to those skilled in the art from the foregoing

. description and the accompanying figures. Such modifications are intended to fall
35  within the scope of the appended claims.
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hydrochl ori de were prepared by conpressing 150 ng of each nabgrlal in a die
at 2000 psi for 1 mnute with a Carver press. The pellets p

fitted into stWPEYE615 steel rings and one side of the ri?@/%ﬁ%!?’se’ﬂat ed
with paraffin wax which resulted in a single exposed surface of the pellet
with a surface area of 1.327 cnR. The dissolution rate in 900 nL of water
was determined with the USP net hod (USP 23 (1995), Section 711, Page 1791)
in a dissolution apparatus (Vankel 7000) equipped with a Cary 300

U travi ol et/ Vi si bl aisSpahérrto pbahd@beirthatwalubs arerappadixineite, speard pofvidé®@®rr pm at
37C. The 20 dhg%gp S]betmeen the lower end of the stirring elenent and the
bottom of the €50l uti on vessel was set at 2.5 cm The pel | et mas
centered at the bottomof the flask, and the dissol ution dia wa
ci rcul at ed 5 hr ough Patentso patanipaaplicalionsy peblisalions| proggdures, F’Pdowenﬁﬁ‘% 8réo ‘F'ted 10

m./ m nUtﬁ Abf'tﬁ’rbbgﬂﬂ@ﬁ th@@%pblﬁﬁﬁﬁrﬁﬂﬁb Alscld2fed ¥ Ghich 6" c@Pélated herein by f
spect r ophot one e.resul.t oWy, | u 0 ope o0
t he absor bancéefer@rngehén r]el'{eer}S'F 3?? | e Jo; tE Ifmenpthagg Jf:cﬁ‘ﬂ'& m%g eﬁEt @h&%‘?\rtﬁ%s' C

di ssol uti on r apesficatioreardist refenencedhd bngt@SG ff tbadptl@surg@é@m@éelworﬂrﬁ'é hi gh
solubility of venlafaxine hydrochloride in water, only two data points are
available for calculation. Al of the sanples had a dissolution rate of
3.4 x 10-4 glCW -sec at pH 7. 30 The present invention is not to be
limted in scope by the specific enbodi ments described herein. I|Indeed,
various nodifications of the invention in addition to those described
herein will becone apparent to those skilled in the art fromthe foregoing
description and the acconpanying figures. Such nodifications are intended
to fall 35 within the scope of the appended clains. -13 WO 03/050076 0 5
JUN 2006 PCT/US02/38581 It is further to be understood that values are
approxi mate, and are provided for description. 5 Patents, patent
appl i cations, publications, procedures, and the like are cited
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t hroughout this application, the disclosures of which are incorporated
herein by reference in their entireties. To the extent that08 #8n2006ct may
exi st ‘bet ween §goss@eci fication and a reference, the | angupggusb/izésse

di scl osure nade herein controls. WD 03/050076 0,5 JUN 2006 PCT/ US02/ 38581
CLAIMS: 1. Venl af axi ne hydrochl ori de nonohydrate. 5 2. Substantially pure
venl af axi ne hydrochl ori de nonohydrate. 3. Venl af axi ne hydrochl ori de havi ng
an X-ray powder diffraction pattern substantially the sanme as that shown
in Figure 1. 1BLYAMSyen| af axi ne hydrochl ori de nonohydrate exhibiting an
X-ray powder diffraction pattern. having characteristic peaks expressed in

degrees 20 at about,, [ inehvaRchiorid? niRohyvifateo, 15. 954, 15.84, 16.43,17. 53,
18. 02, 18. 58, T'8. 80Yenlag§>gnf ygo. O%, 20. gl% 21. 41, 22.46, 23.07, 23.52,

24.08, 24.70, 25.44, 26.54, 27.07, 28.29, .60, 31.37 32.25, 32.74,
34.04, and 34. 80. 1@“’5?3”WWIP&FQ’QP'H@X'PR/WEJ@%E’BS‘? @8"‘#3%8‘?ydr ate exhibiting an
X-ray powder diffraction pattern having characteristic peaks expressed in
gigg gesngGat a_b(ﬁutv&qlaﬁé;inéh)?fb,chlor]d@.rﬁﬁng %XQ&prendjﬁraQtibﬂ@’?t,teleZ. 74, and

. 60. . A r t] [ rising a therapeutically
effective amuﬁ&sgaf‘gg‘&q@eeﬁg%%gﬁ%gg ;5' Jr‘g[cg’rlffeg{r'ripde nonohydrate and a
phar maceutically acceptable carrier or diluent. 7. The pharnmaceuti cal

conposi ti omeof 4¢| ai RfatarhtehRiddnibite NE@Bhydrats ieRebitinkban W:ciy pokden diffchetion
nonohydrate i s substanti all

pure. 8. The pharnmaceul.i cal htion of
claim 6, wher ePARHBAWHY iipicPgeks eéBrﬁﬁ%égi ? F%ﬁﬁe%st)%etaglgbr\%’??&e%g%? han 1% by
wei ght of crystakb, 1aeo5pob.gamIsBA 16013, WEE| .05 11068, 18/l BbH. 80-P1&06ther than
venl af axi ne hy%ﬁﬁ?,@z@fé, gﬁoﬁ%g%z}’ r_(%'g 8170389, 20002100 %8 30, Jobad1.9%i ght  of
e 1'n the

venl af axi ne hydrochl ori armaceuti cal conposition. 35
32.25, 32.74, 34.04, and 34.60.

15
5. Venlafaxine hydrochloride monohydrate exhibiting an X-ray powder diffraction
pattern having characteristic peaks expressed in degrees 26 at about 7.45, 8.60,
14.95, 18.02, 21.41, 27.07, 32.74, and 34.60.

20 6. A pharmaceutical composition comprising a therapeutically effective amount of

a venlafaxine hydrochloride monohydrate and a pharmaceutically acceptable carrier or

diluent.

7. The pharmaceutical composition of claim 6, wherein the venlafaxine
25 hydrochloride monohydrate is substantially pure.

8. The pharmaceutical composition of claim 6, wherein the pharmaceutical

composition contains less than 1% by weight of crystalline polymorphs of venlafaxine

hydrochloride other than venlafaxine hydrochloride monohydrate, based upon 100%
30 total weight of venlafaxine hydrochloride in the pharmaceutical composition.

9. The pharmaceutical composition according to any one of claims 6 to 8, wherein
the composition comprises a plurality of spheroids comprising the venlafaxine
hydrochioride monohydrate.

35
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9. The pharmaceutical conposition according to any one of clains 6 to 8,
wherein the conposition conprises a plurality of spheroids co@rrJun amgt he
venl af axi ne hydrochl ori de nonohydrate. -15 0 5 JUN 2006 10, A
pharmaceutical conposition conprising a therapeutically effective anount of
venl af axi ne hydrochl oride having an X-ray powder diffraction pattern
substanti al 119. t he praameEceaticdl bahpasitoweomprisigialtherapeativallypeffaivgamnmatint bical |y

accept abl e j r . h rJRC | cal i,on of

cl o m 10, Cwieeaihe RiorchcE havita oAy SRR SRR bR SRR e 10
The phar mac&ame @athat shqyasintFigure dand a aharmaceutisiyrasteptative cartienardieant.i cal
conposition cont ai ns less than 1 % by wei ght of crystalline polynorphs of

venl af ax| hl ori e ot her en ne hydro loride, based
upon 100/otd ﬁ?m@f:e uticalfomres '?{br}t?z)/’d'Pagh"Y%ﬂ’?'Bg‘ nEfxINShar maceut i cal
conposition hydr@chldﬂde@sm:stmwlytpucal conposition accord| ng to any one of
claims 10 to 12, wherein the conposition conprises a plurality of

spheroi ds conprising the venl af axi ne 15 hydrochl oride. 14. Use of an

anti - depresdfve dPe @B@WG%WEWP@F“'MW@"&%Qﬁ@%ﬂﬁr@cﬂﬂaﬂ’ﬁi’%tlcﬁmnohydr ate

f ﬁr pr ]g‘parz 6 l&gmaomldéﬁﬁﬁﬁtlesfs%ari 1% 8} %@hﬂﬂ‘l@l‘y@t‘aﬂT@ Bolymoﬁxh%ﬂmafé%e'fed

t hereo ective a axi ne
hydr ochl'Sr i ¥ rﬂﬁ’bb orRlg oélHart nvggla%g&agyérafiﬁ?r}dgc?qsgﬂ upaht ?@Aﬂ %%M?fggﬂ?l ally the
sanme as t haweunlafaxine hydréghipride inlthe pharmaceytizal aompasitiedi canent for treating
depression in a mammal in need thereof. 25 16. Use of an effective anount

of venl af axi ne h){_drochl ori de nonohydrate for preparing _a nedi canent for
treating gerérali E%Bh%{m?F%'ftS‘Fa'cﬁ°§'t§’P§!E?” 3G50rling e ABY °’i°n°fr$l§€ﬂs 1Gtor Powhereip.  Use

of manmal athexdohrpositisrecanmises a pfuraligrif spiesrbins comysHsimghh@vdnigativid/i ng an X-ray
powder %ffrh Béhq‘% gattern substantially the same as that shown in Figure 1
for prepari ng& 61 imedi canent for treating generalized anxiety disorder in
a mamal in need thereof. 18. Use of an effective anbunt of venl af axi ne

hydrochl ori dg, nogbyfamhfi-depresaive RBREEIVE amount of venlafaxine hydrochloride
monochydrate for preparing a medicament for treating depression in a mammal in need
thereof.
20
15. Use of an anti-depressive effective amount of venlafaxine hydrochloride having an
X-ray powder diffraction pattern substantially the same as that shown in Figure 1 for
preparing a medicament for treating depression in a mammal in need thereof.

25 16. Use of an effective amount of venlafaxine hydrochloride monohydrate for preparing
a medicament for treating generalized anxiety disorder in a mammal in need thereof.

17. Use of mammal an effective amount of venlafaxine hydrochloride having an X-ray
powder diffraction pattern substantially the same as that shown in Figure 1 for preparing a
30  medicament for treating generalized anxiety disorder in a mammal in need thereof.

18. Use of an effective amount of venlafaxine hydrochloride monohydrate for preparing
a medicament for treating social anxiety disorder in a mammal in need thereof.

35 19 Use of an effective amount of venlafaxine hydrochloride having an X-ray powder

diffraction pattern substantially the same as that shown in Figure 1 for preparing a
medicament for treating social anxiety disorder in a mammal in need thereof.
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a nedi canent for treating social anxiety disorder in a mamml in need
thereof. 35 19. Use of an effective anmount of venl af axine hydrﬁz_ghj‘m Zﬂf
having an X-ray powder diffraction pattern substantially the sane as 1 hat
shown in Figure 1 for preparing a medicanent for treating social anxiety
di sorder in a mammal in need thereof. -16 05 JUN 2006 20. Use of an
effective amount Usk of ambfidctiveé araolmyt of eenlfairiedydroaniohigeihaichylite for Giepdringy 2

. st o . . o Bpdrngy_ 2
her oo - 21.% opéeRnl B9 2Ridg i EHARME sPAthRndleiE8 MRl BB Yot nav ng

an X-ray power 5 diffraction pattern substantially the same as that shown

in Figure 12f0r Rs@RAsM BfecBveTRAbER BBVENIdfXineHyBRCAIDAIERNingldndt R olveS t I €SS
di sor der in, mral Inﬁ"@’efﬂ%'tﬁ %ﬁeof. 22 ‘F%?‘e of f_’;\n ef fective anount of
venl af axPne WEB’&R?WW S Hﬁs saree sothatshown in FHgure ] fRERIERRTING A f or
treati ng pamedicdineotfdrtreating postiraumabtia stresedidortérdn amiamriél ir23eedibereof an

ef fecti ve anount of venl af axi ne hydrochl ori de having an X-ray powder
diffraction Battern substantially the sane as that shown in Figure 1 for
preparing a22medUsarEsn effestive anaeynt atyveplafaxinedivdiveblaiide monphydristedPr praparised

t her eof . 15 addediddentior aatridf mmid disdrdsrini@ namimal MMeal terét. hydr ochl ori de
m)nohydq&te for preparing a nedicanent for preventing rel apse or

recurrence of depression in a mammal in need thereof. 25. Use of an
ef fective aRdunt Use ofemeffective araouny df veplafaxinedwdioahoridy havind-ana¢rag posider 20

di ffractiondmmctin PaterPeitatintidlythe ddhfe SOHE shawh HEigHBA%Er drp ringgr e lfor

preparing a nedi canent for preventi nﬁ@tr el apse or recurrence o epressi on
in a mammal "MSHICARER for, fe3tingpanis gisodenipgpamee! i nesdihersstvenl af axi ne
hydr ochl ori de nonohydrate conprising 25 recrystallizing forml or |i of

venl af axi ne,hydr i 1 r i ter or a . xture of
wat er a)rﬁ%l or%g' or ng'rrg If)gédo%fglegnfcﬁg%qnf/éme@ax‘%%e %&Brﬁ%@%r rﬁ?noﬁy%rsgrfiarﬁeparmg

venl af axi ne atmedicatener preventing rsjansa e resurignce of depreasion igaamammalimgeddor m | or
Il of venl atieydope hydrochl oride or a m xture thereof. 30

25, Use of an effective amount of venlafaxine hydrochloride having an X-ray powder

20  diffraction pattern substantially the same as that shown in Figure 1 for preparing a
medicament for preventing relapse or recurrence of depression in a mammal in need
thereof.

26. A method of preparing venlafaxine hydrochloride monohydrate comprising
25  recrystallizing form | or |l of venlafaxine hydrochloride or a mixture thereof in water or a
mixture of water and one or more organic solvents.

27. A method of preparing venlafaxine hydrochloride monohydrate comprising wet
granulating form | or Il of veniafaxine hydrochloride or a mixture thereof.
30
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