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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 ftricyclic
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

30 enhancement 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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precursor venlafaxine hydrochloride can be easily removed.

25 The crystalline polymorph of the present invention exhibits characteristic XRPD
peaks (expressed in degrees 26) at about 5.67, 7.28, 9.14, 9.67, 10.77, 11.31, 14.01,
1454, 14.85, 15.48, 15.81, 16.17, 16.94, 17.68, 18.02, 18.48, 19.29, 19.69, 20.46,
20.74, 21.86, 22.33, 22.67, 22.95, 23.17, 24.06, 24.61, 25.13, 26.62, 26.97, 27.64,
28.25, 29.01, 29.96, 31.01, 31.61, 32.75, 34.54, 35.50, 35.95 and 36.91.

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
35 snydrome), attention deficit disorder (with and without hyperactivity), obsessive
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amount of the crystalline polymorph effective to freat 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 crystalline polymorph of the present
invention, based upon 100% total weight of venlafaxine hydrochloride in the
pharmaceutical composition.  According to another 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, 99.6, 99.7, 99.8, or 99.9% by weight of

30  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
as a tablet or capsule.



30 the crystalline polynorph of the present invention, based upon 100%
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Brief Description of the Drawings

Figure 1 is a characteristic X-ray Powder Diffraction (XRPD) pattern of the
anhydrous venlafaxine hydrochloride crystalline polymorph of the present invention.

20 .
Figure 2 is a characteristic XRPD pattern of Form I of venlafaxine

hydrochloride.

Figure 3 is a characteristic XRPD pattern of Form li of venlafaxine

25  hydrochloride.

Figure 4 is a differential scanning calorimetry (DSC) scan of the anhydrous
venlafaxine hydrochloride crystalline polymorph of the present invention carried out in
a sealed pan at a scan rate of 10°C/minute from 25 to 240°C under a nitrogen purge.

30 .
Figure 5 is a thermogravimetric analysis (TGA) of the anhydrous crystalline

polymorph of the present invention heated from 28 to 238°C at a scan rate of

10°C/minute under a nitrogen purge.



30 Figure 5 is a thernogravinetric analysis (TGA) of the anhydrous
crystalline polynorph of the present invention heated from 28 to 238C at a
scan r at ewof03/03@@ m nut e under a nitrogen purge. -4 WO 03/P0FOGIL38401
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racemic mixtures, of R and S-venlafaxine and their optically pure enantiomers. The

crystalline polymorph of the present invention may be R, S, or a mixture, e.g., racemic

15  mixture, of R and S-venlafaxine hydrochloride.

The crystalline polymorph has an XRPD pattern substantially identical to that
shown in Figure 1. Peak locations and intensities for the XRPD pattern in Figure 1 are

provided in Table 1 below.
20 Table 1

Characteristic XRPD Peaks (expressed in degrees 26) D-spacing in Angstrom (A)and
Intensities of Diffraction Lines in CPS for the Polymorphic Form of
Venlafaxine Hydrochloride
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11.31 7.82 728.55
14.01 6.31 224.07
14.54 6.09 807.87
14.85 5.96 887.19




10.77 8.21 303.39 11.31 7.82 728.55 14.01 6.31 224.07

14.85 5.96 887.19 -5 WO 03/050075 PCT/ US02/ 38401 Degrees 29 d (A
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29.01 3.08 452.07 29.96 2.98 237.53 31.01 2.88 348.88 31.61 2.83 478.42
32.75 2.73 332.38 34.54 2.60 347.78 -6 WD 03/050075 PCT/ US02/ 38401
Degrees 28043029073 (Counts per Second (CPS) 35.50 2.53 33®C3HIS0338406 2. 50
315.92 36.91 2.43 221.30 In particular, the peaks (expressed in degrees
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20.74 are unique to this crystalline polynorph. The crystalline pol ynorph
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appropriate dosage amounts for an animal can be determined by methods known in

10 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.

The crystaline polymorph can be formulated into a pharmaceutical

15  composition. Preferably, the pharmaceutical composition comprises an amount of the
crystalline polymorph of venlafaxine hydrochloride effective to treat the desired
indication in an animal, such as a 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, 99.6, 99.7, 99.8, or 99.9% by

20  weight of the crystalline polymorph of venlafaxine hydrochloride, based upon 100%
total weight of venlafaxine hydrochloride in the pharmaceutical composition.
According to another 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,

99.6, 99.7, 99.8, or 99.9% by weight of the crystalline polymorph of venlafaxine

25  hydrochloride, based upon 100% total weight of crystalline venlafaxine hydrochloride

in the pharmaceutical composition.

The pharmaceutical composition can also be substantially free or completely
free of other crystalline polymorphs of venlafaxine hydrochloride, such as Forms | and
30 |II. The terms "substantially free" and "substantially pure" include those pharmaceutical



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 weight of the crystalline

pol ynor phwofo3ssmiaf axi ne 25 hydrochl ori de, based upon 100%ctratsat/3ssei ght of
crystalline venl af axi ne hydrochloride in the pharmaceutical conposition.
The pharnmaceutical conposition can also be substantially free or conpletely
free of other crystalline polynnrphs of venlafaxine hydr ochl ori de, such as
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d| | uents and excipients. The term"excipient” includes, but is not Iimted
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and vi abifhafpaesutically oseriablacrEiers of diHents BpdhaxqiRle M gRPEnt
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e o s Ao e ok TR BRI Bokip e Bl are o
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st ear | um st a, | ar cept abl e
carril b %T'P%e‘?ﬁ%‘t&awaﬁ@&cg%e?/ni%t ?tb? rggl %@?L{ég 'thhods@ g@c@? 'lE?tg P
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ar maceut ‘refers to additives or
conposi t i siearatehand spdiuphstaich lobigolete. | §urtaﬂleep@afrr@cama%amptabgﬁpwwﬁy

glr gg?ﬁgsgﬂlugh LA Exdlieris Fish HcitRHAYE JodcRBED inFemifyBR's 3P hd8SERELantdSet ,
20 Practice of Pharmacy, (Gennaro, A.R., ed., 19" edition, 1995, Mack Pub. Co.) which is
herein incorporated by reference. The phrase "pharmaceutically acceptable” refers to
additives or compositions that are physiologically tolerable and do not typically
produce an allergic or similar untoward reaction, such as gastric upset, dizziness and
the like, when administered to an animal, such as a mammal (e.g. @ human).

25 .
According to one preferred embodiment, the pharmaceutical composition is an

extended release formulation, such as that described in U.S. Patent No. 6,274,171,
which is herein incorporated by reference. For example, an extended release
formulation may comprise spheroids comprised of the crystalline polymorph of the
30 present invention, microcrystalline cellulose, and, optionally, hydroxypropyl-
methylcellulose. The spheroids are preferably coated with a film coating composition

comprised of ethyl cellulose and hydroxypropylmethylcellulose.

The pharmaceutical composition may be a dosage form, such as a liquid (e.g.,
35 elixirs and suspensions), capsule, pill, or tablet. The pharmaceutical compositions and



the Ii ke, when adm nistered to an aninmal, such as a mammal (e.g. a human).
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extended rel ease fornulation may conprise spheroids conprised of the
crystalline polynorph of the 30 present invention, m crocrystal l'ine

cel lul ose, and, optionall hyd | cel I
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of ve I af aa;arél@a{%%{ ochl ori de may be adm nistered to animals, including,

but s (e.g. humans), orally, |ntravenously,
intranuscularly, parenteral l'y intraperitoneally, subdermally, buccally,

subcut aneousl XB?e s%@%?d%&r}ﬁh of fR¥ &@ééﬁf 1|n\feﬁﬁ(§@!:ér¥ be }S%bf&!' ByYheeﬁihg

i ntranasal ly. conposition I's adm ni stered The

cryst al | verdafasing iydysichiofide higfopm bgielhpr mn«v@ﬁsﬂmﬁe@‘é%at:ﬂeaﬁra@a%@a (&an eat i ng
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pol ynor p a ubst ant i
venl af aximay IH%BF‘%P@ER%F‘I ﬂ'g’Stafga@r%ﬁ €¥ S%apnlgs%fefl cfmé dhe ﬁ&t ogd time.

Venl 3§ axiprscuisei Ferch$uifidiere ammynbef timeepar ed by any net hod known in the art
including, but not limted to, the nethods described in U S. Patent Nos.

4,535, 186 and,, 4, 761, 5 oty Rl oldq@{oqu NQs .aVVO
00/ 32555, WO d/(?f‘?:af%)g%e %gdrgm%@%\/\% 8%%0%8%re@arff oy V\/ﬁ! ar e hereby
| ncor por atchatity, buehet laniteg. to, the methods described in U.S. Patent Nos 4,535,186 and
4,761,501 and International Patent Publication Nos. WO 00/32555, WO 00/32556, and
20 WO 01/07397, all of which are hereby incorporated by reference.

The crystals formed may be recovered by any method known in the art, such
as filtration, centrifugation, or with a Buchner style filter, Rosenmund filter, or plates
and frame press. Typically, the crystals are recovered as solids.

25 » . - .
The crystalline polymorph can be converted into Form | by recrystallizing it in

ethyl acetate in ethanol (e.g., 80% ethyl acetate in ethanol).

As discussed above, substantially pure forms of the crystalline polymorph can

30 be prepared such as by heating one or more forms of venlafaxine hydrochloride to
about 200°C for a sufficient time. The substantially pure crystalline polymorph can be

used to prepare other substantially pure crystalline polymorphic forms of venlafaxine
hydrochloride, such as form 1, by the methods described above. The substantially

pure venlafaxine hydrochloride product can be incorporated into pharmaceutical

35 compositions and dosage forms as known in the art.



The crystals fornmed may be recovered by any nethod known in the art, such
as filtration, centrifugation, or wwth a Buchner style filter, Rosennund
filter, owopBas®3s and frane press. Typically, the crystalpsTarsez2/ssaepver ed
as solids. 25 The crystalline pol ynorph can be converted into Form | by
recrystallizing it in ethyl acetate in ethanol (e.g., 80%ethyl acetate in
et hanol ). As discussed above, substantially pure forns of the crystalline
pol ynmorph can 30 be prepared such as by heating one or nore forns of
venl af axi ne hydrochl oride to about 200C for a sufficient time. The
substantially pure crystalline poman be wused to prepare other
substantially pure crystalline po forms of venl af axi ne

hydr ochl ori de as forml

subst anti al | yTh%ucﬁiE»w\;&?W%%}%u%ﬂSn ana %r% éér@‘?&'hrﬂ@‘méesco-ﬁg%f

roc uct can be |ncorporat ed
i nt o phateeasicddaventidh. Toeweslafaxinnydreghidtde v lchcﬁs Hgehas RidWmaterialne art .
-9 WO.03/050075 PCT/ 4 FXAVE h&d ksdviPiWitRgagxanpl es are
i 11 usPrat' 8e§ﬁ@p§:ﬁepﬁg?é§§%ﬁ€ep?o I |yma]n§$[t1%e scope of the clained
i nvention. The venl af axi ne hydrochl oride which is used as a raw material 5
in the exanpl e bel ow can be prepared by any nethod known in the art.
Exanpl e 1 Preparation of Anhydrous%ﬁlﬂaﬂam ne Hydrochl oride About 100 ng
of venl af axi ne hydrochl oride of Formll . gl ass vial, 10
flushed with nitrogeBrepastisnef AREIraus P eal ed vial was put
in an oil bath at about 200C (197C to f rountil e shape
of the crystaIA§>0U'E:h%QIQdOftY?”*aﬁﬁ'ﬁec?@é?ﬁriwdfa@fgo&@ﬁéwgls P Qn%fglgsiv'fg

Pr epgpat igf8nh&f with ke g@h'i;}ay%ﬁh arﬁe%xséwed-b'ﬁh@axhlma shicbhealprascmdam enioil Exanpl e
| was repeated wt

the vial beésal @??Utla?otgle(qg? £ 139‘5?@5 g&) Orz{.'%OH rg%m’\%gggg%? tH% rgé:télls except

Exanpl e ZFhanged to form cream-white crystals.

Example 2

15 Preparation of Anhydrous Venlafaxine Hydrochloride

The procedure in Example 1 was repeated with 500 mg of venlafaxine
hydrochloride of Form |1, except the vial was left in the oil bath for 2.5 hours instead of

1 hour.

20 Example 3

Preparation of Anhydrous Venlafaxine Hydrochloride

The procedure in Example 1 was repeated, except an aluminum vial was used

instead of a glass vial.

25 Example 4
X-ray Powder Diffraction (XRPD)

XRPD was performed on the crystalline polymorph of venlafaxine hydrochloride
of the present invention under dry conditions with a Scintag X2 X-Ray Diffraction
System Model 00-A02, available from Thermo ARL of Ecublens, Switzerland. The

30  XRPD instrument had the following parameters:

-10-



Preparati on of Anhydrous Venl af axi ne Hydrochl ori de The procedure in Exanple
1 was repeated, except an alum numvial was used instead of a glass vial.
25 Exanplwodsdsoway Powder Diffraction (XRPD) XRPD was per fPommsd2/ssi0t he
crystal line pol ynorph of venl af axi ne hydrochl oride of the present

i nvention under dry conditions with a Scintag X2 X-Ray D ffraction System
Model 00- AO2, available from Therno ARL of Ecublens, Switzerland. The 30
XRPD i nstrunment had he-follow ng raneters: -10 WD 03/050075

PCT/ US02/ 38401  Scain Ty ¥ Nor mal SPHPEl Angle: 3 degrees Stop Angle: 40
degrees Nunber of BtarhAsgle:1851 poidrdegrdesSt ep Size: 0.02 degrees Datafile
Resol ution: 1600 Sc .. 0.04 n Mode: Step Wavel ength: 1.540562 10
Diffraction Optics: %Weog?'or: Typﬁg?je&ﬁ?@d Slits X2 Configuration: No
Tube: 15 Type: Fi xédnder o6PoatsConfiBgpainison: No The results are shown in
Figuresl. This proc S repea Forms | and Il of venl af axi ne
hygroc?ll oride. 20 %ﬁ%iﬁé%vﬁl ts fortog%r({r?gl:qesand Il are shown in Figures 2
and 3, respecti vel yDalimBesolgion: 1600

Scan Rate: 0.04
Scan Mode: Step
Wavelength: 1.540562
10 Diffraction Optics:
Detector:

Type: Fixed Slits
X2 Configuration: No
Tube:
15 Type: Fixed Slits
X2 Configuration: No
The results are shown in Figure 1.

This procedure was repeated for Forms | and 1l of venlafaxine hydrochloride.
20  The results for Forms | and !l are shown in Figures 2 and 3, respectively.

Example 5
Intrinsic Dissolution Rate

The intrinsic dissolution rates of Form 1l and the crystalline polymorph of the
25  present invention were determined as follows. Pellets of venlafaxine hydrochloride
were prepared by compressing 100 mg of each material in a die (Wood's apparatus) at
1000 psi for 1 minute with a Carver press. The pellets produced were then fitted into a
dissolution apparatus (Vankel 7010 equipped with a Cary 300 Ultraviolet/Visible
Spectrophotometer) which resulted in a single exposed surface area of 0.5 cm® The
30  dissolution rate in 800 mL of water was determined by USP 23 (1995), section 711,
page 1791 (Dissolution, apparatus 2), with a rotation speed of 100 rpm at 37°C. The
dissolution media was circulated through a 1.0 cm path microflow cell at a flow rate of

10 mL/minute. Ultraviolet absorbance was recorded at 220 nm.

-11-



Intrinsic Dissolution Rate The intrinsic dissolution rates of FormlIl and
the crystalline polynorph of the 25 present invention were determ ned as
foll ows. WelBes®7df venl af axi ne hydrochl ori de were prepaP€d/usy2/a83npr essi ng
100 ng of each material in a die (Wod' s apparatus) at 1000 psi for 1
mnute with a Carver press. The pellets produced were then fitted into a

di ssol uti on apparatus (Vankel 7010 equi pped with a Cary 300

U traviol et/Visible Spectrophotopeter sulted.in S] .8 exposed
surface area &ptoFemipandrife %@F@%Bﬁ"zﬁ‘fﬂ'f“&?ﬁ‘ ‘%at[@ pr%segngﬁﬁ%3fém't§g was

det er mi neghsBitid/PRtedof(CU9PBYcnFaniniien 711, page 1791 (Dissol ution,
apparatus 2), with a rotation speed of 100 rpmat 37C. The dissolution
media was circulated through a 1.0 cmpath mcroflow cell at a flow rate of
10 mL/ mnute. U traviol et absorbanEzamale & ecorded at 220 nm -11 WO

03/ 050075 PCT/ US02/38401 Both Form 1l and the crystalline polynorph of the
presest invention exhi bi Diftbrentiat SoanrincBGalodmetsy B3SCK. 7 ng/ cn- ni nut e.
Exanple 6 5 Differential Scanning Cal ori matrY (DSC) DSC neasurenments on the
anhydr ous venlllﬁcathurwnbm ldnothedanhyidgasis ayariatexing Gy giashigrde cristdlingr esent

i nvention e t HEcanl@fd oA nut e
from 25C F{OWSB%%%Sjgea ni V%nﬁorf]\%gter&éwmﬁ "z]i%ﬁ%%?ig M#D%C vai l.a {?e from
Per ki n- El 188€/nfiutStesim 85°C oA ﬁrtﬁﬁfa”ﬂfﬂge[bﬁ‘a’@r%‘é{ﬁh APYIRIMPS ﬁ"‘?—*‘ag re 4. 10
Figure 4 g J?ﬁp@rkﬂ{‘@w%@éhafdﬁ Bbnrectic, (m@qiscpécefmslsa@wnm ﬂ@@rell/ g), which

was the drous venl af ax gnset

nel t i1y terrpeFrlgura reshous Qnﬁ(?%meﬁf‘&( PR %{‘/"&?B‘&fﬁ}‘ﬂ?” ife?{ﬁa@e)z T’&Eﬁ Banpl e 7
15 Ther nmogr ayjei@b’ bf tﬁ@abW(ﬁodsT%hlaﬁamﬁWiyﬂro@hlohﬁ@ v eTtieafomsétn enelting

hydr ochl ori de crystalline fp |p t he {%%ent i nventi on was heated
from 28 tlempgetrgdfordhe ¥epa F‘é’f‘é hyd O%T'@W%g in a Pyris | TGA, available
from Perkin-El mer of Shelton, Connecticut, under a nitrogen purge. The

results are shown in Figure 5. The lost little weight until it was
heated near the 20 nelting point %&'ﬁe—?af axi ne hydrochl ori de.

15 Thermogravimetric Analysis (TGA)

A sample of the venlafaxine hydrochloride crystalline polymorph of the present
invention was heated from 28 to 238°C at a scan rate of 10° C/minute in a Pyris | TGA,
available from Perkin-Elmer of Shelton, Connecticut, under a nitrogen purge. The
results are shown in Figure 5. The sample lost little weight until it was heated near the

20 melting point of venlafaxine hydrochloride.

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

25  description and the accompanying figures. Such modifications are intended to fall
within the scope of the appended claims. It is further to be understood that values are

approximate, and are provided for description.

Patents, patent applications, publications, procedures, and the like are cited

30 throughout this application, the disclosures of which are incorporated herein by
reference in their entireties. To the extent that a conflict may exist between the
specification and a reference, the language of the disclosure made herein controls.

-12-



The present invention is not to be limted in scope by the specific
enbodi nents described herein. Indeed, various nodifications of the

i nvent i orwDre3as®7ii on to those described herein will becocs/tsppsssent to
those skilled in the art fromthe foregoing 25 description and the
acconpanyi ng figures. Such nodifications are intended to fall wthin the
scope of the appended clains. It is further to be understood that val ues
are approximate, and are provided for description. Patents, patent
applications, publications, procedures, and the like are cited 30

t hr oughow_Aifiss application, the disclosures of which are incorporated
herein by reference in their entireties. To the extent that a conflict may
exi st between the specification and a reference, the | anguage of the

di scl osuree madenhgngiehgpeshiarde. having 2n\Wer9FoREe0diraetion Detan38401  CLAI MS

1. Venl af axi ne rochl ori de, hav ray powder diffraction pattern 5
subst ant Y Ft@ntﬁl:&%gedﬁn%g ﬁﬁg?ﬁosvﬁrggmﬁéhréﬁl gure 1. 2. The venl af axi ne
hydrochl ori de of claim 1, wherein the venl afaxine hydrochloride is

anhydrous, 10 g B4 AR hfb%.d@r@gg@m%ﬁ&s.nqﬁeqmém.%e wherein the

mel ting i nt venlar axi ne rochloride I's about 219C. 4.

Subst ant ilaidrochjmide isvanlyefosigi ne hydr ochl ori de having an X-ray powder
diffraction pattern substantially the same as that shown in Figure 1. 15
5. A crystalline polynorph of venl afaxi ne hydrochl ori de ex ing an X-ray
powdet0 d|3fracTheo\reni?é@XI@Wdﬁ@@h'%@e&ﬁﬁiaﬁﬁﬂe‘l”%/ Feindhp S1akndRasY Qé?gtr\?d in degrees

20 at b;% g Fc%?b R.id4pofl28d5c.10. 77, 11.31, 14.01, 14.54, 14.85,
f hydfo ride-is-ahout 2995C.
15. 48, 15 &a irge] 39 .94, 17.68, 18.02, 18.48, 19.29, 19.69, 20.46,

20.74, 21.86, 22.33, 22 67 22.95, 20 23.17, 24.06, 24.61, 25.13, 26.62,
26.97, 27464, Q@os@’a'?wtla%gp&é,veﬂlﬁfa&ﬁ\e h@&ircﬁﬂnlon&é.hﬁﬁng aBX—rﬁﬁ,po@éel’SdlffraBﬁi)rEO

35.95 and '36.91. 6. stalll h of, venl af axi ne hydrochl oride
exhi bi ti n@a’%ﬁ“ %Jqsﬁpt'alb’o\ﬂéé@”ﬁlafsf E%t%?'f%ﬂ "bgpfleer havi ng characteristic peaks
expregsed in degrees 20 at 25 about 5.67, 7.28, 9.14, 9.67, 10.77, 14.01,
14.54, 16 17 llicrys?a’lllne poly2rr(1)orph of venlafaxine hydrochloride exhibiting an X-ray

powder diffraction pattern having characteristic peaks expressed in degrees 20 at

about 5.67, 7.28, 9.14, 9.67, 10.77, 11.31, 14.01, 14.54, 14.85, 15.48, 15.81, 16.17,

16.94, 17.68, 18.02, 18.48, 19.29, 19.69, 20.46, 20.74, 21.86, 22.33, 22.67, 22.95,

20 23.17, 24.08, 24.61, 25.13, 26.62, 26.97, 27.64, 28.25, 29.01, 29.96, 31.01, 31.61,
32.75, 34.54, 35.50, 35.95 and 36.91.

6. A crystalline polymorph of venlafaxine hydrochloride exhibiting an X-ray
powder diffraction pattern having characteristic peaks expressed in degrees 26 at
25  about 5.67, 7.28, 9.14, 9.67, 10.77, 14.01, 14.54, 16.17, 19.69, and 20.74.

7. A pharmaceutical composition comprising a therapeutically effective amount of
the venlafaxine hydrochloride of any one of claims 1 to 6 and a pharmaceutically
acceptable carrier or diluent.

30
8. A pharmaceutical composition according to claim 7, wherein the venlafaxine

hydrochloride is substantially pure.

-13-



7. A pharmaceutical conposition conprising a therapeutically effective
anount of the venl af axi ne hydrochl oride of any one of claims 1 to 6 and a
phar maceuwwvoaalobop7s accept abl e carrier or diluent. 30 8. A poarusazessi cal
conposi tion according to claim7, wherein the venlafaxine hydrochloride is
substantially pure. -13 WO 03/050075 PCT/US02/38401 9. A pharmaceuti cal
conposition according to claim7, wherein the pharnmaceutical conposition

contains less than 1 % by weight of crystalline palynorphs of venlafaxi
hydr ochl 8k i de ARRATRGCANICH- W%SWQH@PC%&F@ ?Qa‘(‘:j?'r'b?]’ %%%rtﬁgsubst anti a?l 36/1)(' ?ﬁe
Z agd?z Ctﬁpg,ﬁ?ag%gﬁm Fmﬁoﬁgﬁrﬁcadggf?%ej@lthgpd% ﬁp@j&ﬁghbofadrysmlli@qpolmombal af axi ne

: Q i . i
conposi t iOBHe'H%f@ES'Pﬁ!hM@'OP@m (Eﬁ/h%vrlfég %rfﬁ'c,r?%lpﬁg&% dﬁf’ggﬁton\]ﬁ%ggé %B%aﬂgﬁgg%gg: tion
f\ 3 (rer:‘) i ?] lear;?a(sjaghel ?chft yh%/fm mﬁ@mmi?mmmpoh sliontp toted weight aff wexiafrxine

ne . 0 ok depression in |

there&c &Wh@f'&%'n]tgﬁm’ﬂrinﬁcgﬁy%aécéﬁsﬁﬁe&gamrgl an ant: -dgpgfelgrsr?vel " need
e}‘f_ectl \{e améunt 501;L venl af axi ne hydrochl ori de according to any one of
cl ai ns 0 6. A r i i i i i
2 el T ndB e REpeleardibsiion dcE3 i SRYBHEL damsTRIE e T et 11
ef f ect i vehanompesitixh cmmr'aeaaipﬂwalithygzmb@midﬁmﬂ@riﬂf@dhﬁWﬁ@iaf@é‘”any one of
clainms 1 rﬁ/aro%hlfo?ig%op‘ nmet hod of treating social anxiety disorder in a mamal

in need thereo O conprising adm nistering to the manmal an effective
amourt0 of venl af axi ne hydrochl oride according to any one of claims 1 to 6.

14. A method o tdrRg sHidrait | b ridled Aiglesf dompaisi |
t her eof c@ﬁpriép{%@dﬁi niagbe??Fﬁé B ITepn ried oo e of | o

_ AR to the ma an effecti unt of
venl af aX|a%nln@!?_“ﬁgéﬁUS‘@_PW%T‘Wéba'hg@bﬁ?%‘?rﬂﬁ“’teoe%{'/veoﬂgoﬂt° V%%%E)%ﬁgto 6. 15. A
met hod of gk &ldrias aBestimgdb 88y 666 of deimsretoBal i n need t her eof conpri sing
adm nistering to the mammal an effective anount of venl af axi ne
hydr ochl ori de

15 12. A method of treating generalized anxiety disorder in a mammal in need thereof

comprising administering to the.mammal an effective amount of venlafaxine

hydrochloride according to any one of claims 1 to 6.

13. A method of treating social anxiety disorder in @ mammal in need thereof
20  comprising administering to the mammal an effective amount of venlafaxine

hydrochloride according to any one of claims 1 to 6.

14. A method of treating post traumatic stress disorder in a mammal in need
thereof comprising administering to the mammal an effective amount of venlafaxine

25  hydrochloride according to any one of claims 1 to 6.

15. A method of treating panic disorder in a mammal in need thereof comprising
administering to the mammal an effective amount of venlafaxine hydrochloride
according to any one of claims 1 to 6.

30
16. A method of preventing relapse or recurrence of depression disorder in a

mammal in need thereof comprising administering to the mammal an effective amount

of venlafaxine hydrochloride according to any one of claims 1 to 6.

14-



according to any one of claims 1 to 6. 30 16. A nethod of preventing

rel apse or recurrence of depression disorder in a mamal in need thereof
conpri si ngoadmswrst eri ng to the mammal an effective anpbuntPCTafSowassbaf axi ne
hydrochl ori de according to any one of clains 1 to 6. -14 WD 03/ 050075

PCT/ US02/ 38401 17. A method of preparing anhydrous venl af axi ne
hydr ochl ori de having an X-ray powder diffraction pattern substantially the

same as that shown in Figure t he math Y i rml or 1|1
of venl aflaxi n& RGHPHEHIBPFHY qﬂhygroH?)\(?rejp@xm?ﬁgErgS@w %\%de%g%( Shout 197C
for a ti PBwééH diffrattentpatterd ubstantiallyath gdme as thet shakmi frigures!, tyedr ochl or i de.
18. A ne ccor dij n f drochl ori de
is heat érl? GEAMRrEYgt eﬁ@%{orrﬁgbbﬁ oi‘é@%@qﬁe hitﬁﬂ&g&}ao%c%)r%dﬁﬁ( d?%{o clai m 16,
wher ei n thgeofenbakastiaboutyadr O ddr avtirne suffi geniﬁe&lrmhe@ﬂh%dmlll%‘é%‘ﬂaf%%t 60

m nut thod according to claim 18, wherein the venl af axi ne

hydr o hIQV&ﬁgﬁPg "heated for at |east 150 mnutes. 15 21. A nethod of
preparing a crystalline polynorph of venlafaxine hydrochloride in

substantlg |y AﬁM%ﬁ%oE UBrghd %o BB 96, ARFBR Adtatéible nybainiong ven! af axine

hydr ochl o avin powder fraction pattern substantially the
sane as mlaatedsthahhaﬁrabpubzme 1 in substantially pure form and 20 (b)
converting the venl afaxi ne hydrochl oride of step (a) into a different

crystalline polynorphic form 22. nmet hod accor.di.n 21 wherein
t he ¥@nl dPaxi remeifgd geprrdinpde clpip ﬁ@d”hefrﬁ'“élﬂ%ﬁr%ﬁ‘x"ﬂghﬁgpﬁ?lﬁ’“ Svenl af axi ne

hydr ochl Qi fol& 143t aboltebheduscor ding to claim 21 wherein the
venl af axi ne hydrochloride formed in step (b) is FormIl of venl af axi ne

hydrochl ori de. -15 _
20. A method according to claim 18, wherein the venlafaxine hydrochloride is

heated for at least 150 minutes.

15
21. A method of preparing a crystalline polymorph of venlafaxine hydrochloride in

substantially pure form, the method comprising:
(a) * obtaining venlafaxine hydrochloride having an X-ray powder diffraction
pattern substantially the same as that shown in Figure 1in substantially pure form; and
20 (b) converting the venlafaxine hydrochloride of step (a) into a different

crystalline polymorphic form.

22. A method according to claim 21, wherein the venlafaxine hydrochloride formed
in step (b) is Form | of venlafaxine hydrochloride.

25
23. A method according to claim 21 wherein the venlafaxine hydrochloride formed

in step (b) is Form Il of venlafaxine hydrochloride.
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