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function by affecting indirectly the hypothalamic-pituitary-ovarian axis. It is believed

15 that venlafaxine’s mechanism of action is 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 fo 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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30 The cr%f‘ﬁ]aﬂ'ﬂ “Fo'f“’% of the present invention can be adm ni stered
to a1smanmal tThd peakndippestisi ovidenal nmiieh grystalliine npalyrhérah toé yenlgfaxing or

depressi Ved%c%%nge 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 hydrochloride 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 260) 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
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conpul sive disorder (including trichotillomania), social anxiety disorder,
generalized anxiety disorder, autism schizophrenia, obesity, anorexia
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of the monohydgae. f iBLfmédte iST ¥ShRAMdRButical composition comprising  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 crystalline polymorph effective to treat depression or any of the
aforementioned indications in an animal, such as a mammail (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 99.6, 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

hydrochioride in the pharmaceutical composition.

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

30 as atablet or capsule.

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



pol ynmor ph of the present invention, based upon 100%total weight of
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as a tablet or capsule. The nonohydrate form can be prepared by wet
granulating Form1l or Il of venlafaxine hydrochloride or a m xture
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out in aistelaetd pan at a scan rate of 10C/ mnute from 25C to 240C under a
nitrogen purge. 15 Figure 3 is a DSC scan of venl af axi ne hydrochl ori de
monohydrate carried out in a vented pan at a scan rate of 10C mnute from
25C to 2Ryefleseriptioniof theJdidawings ge. 20 Figure 4 is a thernogravinetric
anal ysi s (TGA)FiQIreVM%a’é aeﬂa&?qté}}éﬂéoxh%@m&we_rnmiﬁ%ﬂm aRADyapsttbrir 6fm 25 t o
230C at a scan tate of 10 C mnute under a nitrogen purge. Figure 5is a
gr apfiOof vemtsfaxinediydeeshipride moppbydateof venl af axi ne hydrochl oride 25
nonohydrate carried out at 25C. Figure 6 are XRPD patterns of the novel
crystalline polzlié/&rrgrg hisfao rdriﬁe?éntial scanning calorimetry (DSC) scan of venlafaxine
hydrochloride monohydrate carried out in a sealed pan at a scan rate of 10°C/minute

from 25°C to 240°C under a nitrogen purge.

15
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.
20 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.

Figure 5 is a graph of two water sorption cycles of venlafaxine hydrochloride

25  monochydrate carried out at 25°C.

Figure 6 are XRPD patterns of the novel crystalline polymorph form of
venlafaxine hydrochioride of the present invention in its monohydrate form and after
being dehydrated and rehydrated.

30
Figure 7 are graphs of the intrinsic dissolution of venlafaxine hydrochloride

Form Il and venlafaxine hydrochloride monohydrate over time.



ven| af axi ne hydrochl oride of the present invention in its nonohydrate form
and after being dehydrated and rehydrated. 30 Figure 7 are graphs of the

i ntrinsi cwoiosesload i on of venl af axi ne hydrochl ori de Form PCTArsd2/88581 af axi ne
hydr ochl ori de nonohydrate over tine. -4 WO 03/050076 PCT/ US02/ 38581 Figure
8 is a characteristic XRPD pattern of Form | of venlafaxine hydrochloride.
Figure 9 is a characteristic XRPD pattern of Formll of venlafaxine 5
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the art. higro‘f{‘n@”qeérm "treat" as used herein refers to preventing,
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The ter;ng"eé%m%@érﬂ)ﬁ@gﬁ?g@%%ﬂ " as used herein refers to m xtures,

e.g., C C mX o) -venl af axi ne and their gticall pure
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considered by one of ordinary skill in the art.

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

or curing the desired symptoms or disorders.

The term "venlafaxine hydrochloride" 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 hydrochloride monohydrate" as used herein refers to a

monohydrate of venlafaxine hydrochloride (C47HzzNO2eHCleH;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.



HCl H2O) having an XRPD pattern substantially identical to that shown in
Figure 1 or Figure 6 designated as "Mnohydrate". Peak | ocations and

i nt ensi t iwe Bosoorhe XRPD pattern in Figure 1 are 30 provipdewson3ssabl e 1
bel ow. -5 WD 03/050076 PCT/US02/ 38581 Table 1 Characteristic XRPD Peaks
(expressed in degrees 20) D spacing in Angstrom (A) and Intensities of
Diffraction Lines in CPS for Venl af axi ne Hydrochl ori de 5 Monohydrate
Degrees 20 d (A) | (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 15.54 5.70 336.53 15.84
5.59 225.59 16.43 5.39 1266.56 17ThBled 92 169.81 18.02 4.92 169.81

18.58 4.77 1107.88 18.80 4.72 673.85 19.54 4.54 743.85 20.05 4.43 333.15

20. 51 4. 3§h§réétgn§é XRHD #éalés ERpredd&d Regrbds 28) B.sPaciAGh Algstrdth (B add 85
473.17 23.52 174. 4
Intensmes of Diffraction Lines in CPS for Venlafaxine Hydrochloride

5 Monohydrate
Degrees 26 d(A) | (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
15.54 5.70 336.53
15.84 5.59 225.59
16.43 5.39 1266.56
17.53 4.92 169.81
18.02 4.92 169.81
18.58 4.77 1107.88
18.80 472 673.85
19.54 4.54 743.85
20.05 4.43 333.15
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 : 3.69 249.15
24.70 3.60 155.81
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69 249.15 24.70 3.60 155.81 -6 WD 03/ 050076 PCT/ US02/ 38581
20 d (A) | (Counts per Second (CPS) 25.44 3.50 552.51 26.54 3.36
W0.008587@9 390.38 28.29 3.15 482.86 30.60 2.92P64AIsB38581. 37

2.85 581.94 32.25 2.77 284.69 32.74 2.73 463.04 34.04 2.63 681.03 34.60

2.59 403. 59
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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 hydrochloride 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.

Venlafaxine 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,
The
appropriate dosage amounts for an animal can be determined by methods known in
the art.
administered. The dosage of the crystalline polymorph of venlafaxine hydrochloride
disclosed herein is generally from about 75 to about 300 mg per day.

preventing, or controlling depression and the aforementioned indications.

Generally, a therapeutic effective amount for the desired purpose is



di scl osed herein is generally fromabout 75 to about 300 er day. -7

03/ 050076 PCT/ US02/38581 The crystalline polynorph can bggfgrnulaged inyg
a phar macwotosoalo7€onposi tion. Preferably, the pharmaceuti ealr/usompsssi ti on
conprises an anount of the crystalline polynorph of venlafaxine
hydrochl ori de effective to treat the desired indication in an animal, such
as a human. According to one preferred enbodi nent, 5 the pharmaceuti cal

conposi tion corrprl ses at bout 2

56, "07 |05, S3MbosHErIng. FONGRE Gy abeodo gy 59“%897 pheafRuteal o gyt

m gm OEOMQ&I?’J@XP@%rﬁb{Yi rthe bh@fnartguﬁinmho@yﬂmaﬁcm , congsiees ap@moyot)%th@t al

0 nl af axi ne rochl or i RS

Accor di nﬁryfst??'v@t p%%'@f’ﬁ’@r g"Sf‘ LT @H%%aﬁlgrg%%%{eﬁﬁ@ewap%ceﬁ% cal gron. 10

ggrrpga t irgl'baﬁonm’f as@mmg $ichsds alhootan2 0Acc@0dingl (o o&@pr@@rre%mbgdjmegb 95,
620980 7 99. 99

by werv ghﬁ' Ph%‘fg}*ﬂcgﬁh?‘ %oerr?pcisit roc?ﬁ? '?’?%Iét }fe%%%ﬁb%ﬁ%o % gese50 Egoge 1é;5-)t{5%to'i9 zfl)

wei ght ;)'90;39559@ 07,res, \B@nlgaf1a>9|9r9e 99H§4c9%h99354 9R6, 99.7 h898haF FEEuDY cal

conposi tion r I [ 11980 |1

res or VB &R phERIETRRS BB maRTHERS, ﬁ%@?ﬁ@‘ﬂ?ﬁé‘bﬁ’f@ﬁ i ne”

hydr ochl aemldamr@d‘(ymc@bloﬁdﬁ msthe pawmaceutlcatmmmwar e, the pharnaceuti cal
conposition can contain the m)nohydrate formin substantially pure form

The tgrms "SU%EB:%E é}al foY Vet e8notAd presdheddardrisddinterur e |mkmdee@6alt hose
phar maceuti cal S

|t|ons t hat conta| n_l
0.4, O. 5COmpoé'ﬁ'OQ%rbpr'Sﬁéla@fﬂaSb?b%‘ﬁ Ker3 %@sg‘ilqo 2@%@?@#&‘%@3 / %&C%g ‘as For m
I(O(r)r a: {e;grr?af[):)%gglgyg%igegg 4UpOIs, tdues, Egﬁg 2l oam| ehtoord, lyaweigbt of ivealbfasimeposi ti on
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hydr ochl dwAgpshiord ?ﬁ@%ﬂﬁ%&«:@ﬁ%ﬁ%aﬁ’%@%% t@}'éfﬁ}g%t gffc S@@ﬁ%%ﬁglgf‘éxmen

enbodi memdydrdchRripBal e pauimazalticbomassdiioon contains from about 25 to about
350 ng of the crystalline pol ynorph of venlafaxine hydrochloride. More

a

%,ef 158' ﬁgpgﬁ@gﬁq%l g?dtlgﬂloég()gﬁgositfoﬂnéan%lsé fgg é%?t%ﬁt’%lly \)‘Eﬁr({eeg‘rt gé)?ﬁ%lgt%m ain 75
hydr ochl drdedsf.other crystalline polymorphs of venlafaxme hydrochlorlde such as Forms | and
Il. For example, the pharmaceutical composition can contain the monohydrate form in
substantially pure form. The terms "substantially 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 hydrochioride 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 compositon 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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I ncl ude t e.described in .. ) ' ' P [ f
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accepta "or r ARV Fe G I~ ; i ' '
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tol erabl & yprcally prod rgic or sim|ar untoward
react i on,reaaiioh, asclyast gastricuppsat, dazipeshasd thadikenahep k%i,m'wrﬁt@ﬁe%d%aﬁ‘i st er ed

to an a?n%éﬂ%ﬁc&gﬁaﬁg{% ¥ | 2(Gmdn). @ human). 10 According to one

preferre I ment, t maceuti cal conposition is an extended

rel ed®e formul ation, such as_ that descri be% in US. F’atent Na, 6,274,171,
which is her eiAcoording fsonet Rigfeppd eathodisarnd, the ahaEnageyical camPeRIAREER r el ease
for nul at i QR RY reREBE FGRUBRBET Qicsasc PP Hesebeafin 18, Patest Bbl B/2F4[aH ynor ph
of the 15 present invention Lcrocrystall Lne cel Ilul QSE pyi n&ied %)'Fjd al ly,
hydr oxy préfpsih -is nRaraip| PepPaaRd by T eréB‘F?eroF%fs CXFEP b e%t%?y coa e%]with a
fil rr? foafff)fﬂﬁljléﬁﬁmﬁﬁgt édhrﬁlt)riséméio&&d?@ﬁpmddyd)f thel ¢rystaltiee @olymoyreh obXer opy|
met hyl cel | u se. The pharnmaceutica sitjion o a rm such
as a 19 qLﬁrﬁs?’g. gnventigg, e’l“lcﬁ‘?%??:{llrlﬂ? sﬁ‘%%eﬂ%sl o%}s@, %%g%lﬁ/é hg?rl%)??&(%&ﬂt abl et .
The phar ras@yiceMabdses OTHEoSpHeraldes arengteferdidy cogted alithianémpenajing cpmPogiion

venl af axi cno(?npp s%a%?Q{h?/féeﬂfﬂoéreagné)ﬁyoqg[ppmp@hﬁétﬁﬂcélfﬁlose.

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
the crystalline polymorphs of venlafaxine hydrochloride may be administered to
animals, including, but not limited to, mammals (e.g. humans), orally, intfravenously,
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 | or Il of venlafaxine hydrochloride or a mixture

30 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 International 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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animals, including, but not limted to, mammals (e.g. humans), orally,

i ntravenously, intramuscularly, parenterally intraperitoneally,

subder malWw9,03bsmwe@l | y, subcutaneously, transdermally, topceaishy3sssectally,
vaginally, or intranasally. Preferably, the composition 25 is admnistered
orally. The venl af axi ne hydrochl ori de nonohydrate can be prepared by wet
granul ating Form | or 11 of venl afaxi ne hydrochloride or a m xture thereof.
It can also be prepared by recrystallizing Forml or Il of venl afaxine
hydrochl oride or a m xture 30 thereof fromwater or a m xture of water and

an organi ¢ sorMgRtystdls el iyt beheecoesradblyeanyfmethsdikhalah én tegahisticol vent

i s ethanol . Venl af'axine hydrochl oride ma e..pre known
in the af¢ filtiagen. egnyguosy ’ﬂro‘f‘”%l’ ianfihfcg'ge[ %typet W%rhgﬁ%g-'sﬂé’e@%%i@g@% U.S.
Pat ent Nagd frdme3reseBoryandily, B ctystols atdiccanered ms eolitst i onal Pat ent

Publ i cati on Nos. WD 00/ 32555, WD 00/ 32556, and WD 01/07397, all of which
are hféreby i ncorporated by reference. -9 WO 03/ 050076 PCT/ US02/ 38581 The

crystals forned nay be recovered %ﬁt hod known in the art, such as
filtration, centrifugation, or w ner style filter, Rosennmund

filter, or plapes, aad LA PLRSRusTiR SR bib ndiifediis il hdepeagover ed

as solids. owm ng exanples are illustrative and are not
meant t otle cthitmetdhisvartiope Tog vemlatax'mp%ymh origle MiicdhS usebag 8ipW AP

hydr ochl gr. j i had kndwh infige gitanpl e bel ow can be
pr epar edﬂﬁ{/‘ggeg\(%ﬁet éé@%%@%aﬁﬁa?{\@awrﬁﬁ%%aanpl e 1 Preparation of

Venl &) axi ne Hydrochl ori de Monohydrate Approxinmately 1.5 nL of water was
heated in a beaker to near its boiling point and about 3 g of venl af axi ne
hydrochl oride of Forml or Forml| E-%@%—B'—e—a?dded. The 15 suspensi on was

stirred with heat n%rgpnatrét%onac}fl\/eglfafatxn% f&écﬁﬁ&é‘eﬁon%%rg?ehl oride was

Approximately 1.5 mL of water was heated in a beaker to near its boiling point
and about 3 g of venlafaxine hydrochloride 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

monohydrate.
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t he dehydration and evaporation of water fromthe sanple. The second is a
smal | endot herm at 196C corresponding to a solid-solid phase transition.

The thir !I ig 81% ] t 221 C, which was the neltin f th
anhydroudr g 'J Uhictic R %%g’@ori de. The onset nelting tenpgrgt ureef or
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| ost 5. 37% of /gttﬁz%l @ﬁtsamPf?éofttfb%?/éP}m %Wegﬂigﬂﬂ € fhporpypal Amoupt %’/fg'g t%?ggl ﬁe
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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.

2 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/-

-11 -



15 Water Vapor Sorption/ Desorption A water vapor sorption/desorption study
of venl af axi ne hydrochl ori de nonohydrate was carried out in a dynamc
vapor sorwoiosmsionst runent, avail able as DVS-2 from Surf a®eTNSaysssenent
Systens of London, England. About 30 ng of 20 venl af axi ne hydrochl ori de
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properti @gaselhe results are shown in Figure 5. 25 As shown in Figure 5,

t he venl af axi ne hydrochl ori de nonohydrate was stable between 10 and 90%
relative humdity and only lost its hydrate water bel ow 10% relative

hum dity. Thellj coggﬁgd re-&g%;it es to the nonohydrate form when the
rel ati ve 2 30 On cycling, the conpound showed two

al nost. identi é&ép tae{ Ped hl&Mt%e§&{|§%klﬁgx@ﬁg&ﬁﬁ)&,9%’%®d@d@& LRgicat i on

t hat t'he soli |on 0 ori de nonohydrate
was reverb&trbémbléutamtgdwmendiwwma Seintag-X2 X\ReYJFITestey8ystert Mggbi&asg1

hydr at | 1
annyar at A1y TR EETTgr TR R B D) "B A s

perfornedh@folIDWEIgmnairaﬂafa ne hydrochl ori de nonohydrate under both anbient
and dry conditions y%[)Sci ntag Ngm%t Ray Diffraction System Model 00-
A02, available from ARL of Ecublens, Switzerland. The XRPD

instryment had t heStfaglA,@@_ ng par agdpess Scan Type: Normal
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 monohydrate exhibited a highly crystalline phase

(designated "venlafaxine monohydrate” in Figure 6).
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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:
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Configuration: No 25 The results are shown in Figure 6. At anbient
conditions, the XRPD profile of venlafaxine hydrochloride nonohydrate
exhibited a highly crystalline phase (designated "venl afaxine monohydrate”
in Figure 6). -12 WD 03/050076 PCT/US02/ 38581 The sanple of venl afaxine
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sanpl e st f‘@@f’e‘b‘}%% (ﬁﬁ’erefﬁ?wéb’gwﬂ{%?%’:é%g%gb élﬁg%Zﬁ@@;tgwp%rﬁgjr%r ﬁg{lanaf)r t5 ©
;/ﬁnl gf ﬁx ldXFaamgdrmehMijleieubiecte@yadtrwt mitregembwoeiwas difierenyfrermdhe erigiael on of

e ydrated.(a r Qus),. VvV l.oe oghl ot de v off
exarrpi%e., Vteﬂlt??%r\gﬁ Mg%ﬂgtmi @gé@@@g&&% %ﬁ;ﬂ% g@llﬁt@go}ﬁeg?ﬁgs wng%cr t:Hpeeaks. 10
I ntri nsi aleBydmdi(anbydriRas)evertasaXimg hydieshioriflestopmut $em feraexasnrig. HadeMmaw
materi al S{a%wa?a%?% abr}/ddsfn?éilhslhms' oq%th%?qwajor peaks.

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 pellet 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

20 distance between the lower end of the stirring 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.

% 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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nodi fications of the invention in addition to those described herein wll
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It is further to be understood that val ues are approximte, and are

provi ded for description. 5 Patents, patent applications, 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 that a conflict may
exi st betwoen/ostees specification and a reference, the | anguagsonsssshe

di scl osure nade herein controls. -14 WO 03/ 050076 PCT/ US02/ 38581 CLAI Ms:

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 Fi gur&iﬁ;& 4. Venl af axi ne hydrochl ori de nonohydrate exhibiting an
X-ray powder diffraction pattern having characteristic peaks expressed in
degrees 20 at about .7.45 .60 12.9 14.95, 15.54, 15.84, 16.43,17.53,
18.02, 1§:58, \%é‘?%@f‘“ﬂBY%&S"%&%%‘?“%S&’?E‘?' 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,
34.04,5 and 34.KibstabBally pivenbalbfaxine eydrpdiloddd mohdeydnataohydr at e exhi biting an
X-ray powder diffraction pattern having characteristic peaks expressed in
degrees 20 at about .7.45 .60 14.95,.,18. 02, 21, . 32.74, and
34.60. 206, A ?%%erpgé{?”q?wﬁ'giaﬁ)Sﬁayc%%drelriilfﬁ%—d'g%}ﬁg%gpeuti cally

ef f ect i vesups@HIlyahe sameesltiadt akoweintRigiredhl or i de nonohydrate and a

phar maceutically acceptable carrier or diluent. 7. The pharnmaceuti cal
conposi tion of claim6, wherein the venlafaxine 25 hydrochloride

monohyodr at.e i sverldfatine hiydrotlylorider mondhydibte eiikitinpmar dtray apwekngitiactionon of

cl aim 6, erein.th har maceuti c 031 I than 1% b

Re ght _ofPRAEERTY e BF UG PHR PSR I e 2 SR Pas 3580, 1 1 2

ven: a]: axi 1eo3)dras; hb 6r th840iBotsy tit. 58, d 8.02a$&08 L1HB0, 106 2305,t2§l-%1,_r\r/1vei ght of

venl af axi ne r i t r i t 29 e

phar rracetﬁ'%gl%gc%cn‘gg&%t ?%?\éarbécdc?l’egf??g %%Eﬁgg'%ﬁg_i%? w%?g?%ocag t3 2’35’, wher ei n
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 20 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
hydrochloride monohydrate.

35
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the conposition conprises a plurality of spheroids conprising the

venl af axi ne hydrochl ori de nonohydrate. 35 -15 WD 03/050076 PCT/ US02/ 38581
10. A phawoagesitor€al conposition conprising a therapeuti c&Ciryuset/ssseti ve
amount of an venl af axi ne hydrochl ori de having an X-ray powder diffraction
pattern substantially the sane as that shown in Figure 1 and a

phar maceutically acceptable carrier or diluent. 5 11. The pharnaceuti cal

t f cl 10, th I f i de |
Cubotant i B 1y ABraTEpsUic BRI CETPTEND *CABBS DR B APRHET vher ei n
the |toh?|r rmp\fetmlafmhe ﬂﬁﬁr@&?@ﬂﬁ rltavgig am0Gtayi pravdee diffradtiam pattérn Isybstentipiy Ioff _
crysta or .venl al axl ne r r ; venl ar axi ne
hy)(;r ochl otB? 88 ei%g@% SE‘BWH 'ﬁgﬁ%et ﬁ?% aag%}é%cgg@aﬂylégﬁgg e[1)>t|}:ie Jrslaerﬁ‘%f/d(bﬁlr ochl ori de

in the phdluemceuti cal conposition. 13. The pharnaceutical conposition
accordé'sng to any one of clains 10 to 12, 15 wherein the conposition
conprises a plurality of spheroids conprising the venl af axi ne

hydr ochl ot1.de. THelphatmaeettivd! esimposiian ohelaide it edwsirein thevenlat@fiital i n need

t her eof Cﬁ%%éh?c{rﬂgfls ?/%%Earﬁg mebng to the mammual an anti-depressive

ef fecti ve“anoun 20 hydrochl oride monohydrate. 15. A method
of treating depression in a mammal in need thereof conprising

adni ni st ef4. ngh @er #{fﬁé@%: @&n;?d%tubn @%léﬁ%@ wmeeéuh%pwaﬁmaamaél of

venl af axi ne I de having X-ray |ffrac attern

subst Hht i @qnnpgnsﬂm oogiAinsdess hap 1%@}5%9\% qfﬁf»gfadjmeeo ymoyghs VﬁrB'?

treating E&ﬁ)‘ﬂ%&ﬁéﬂd@%ﬁhé}ﬂﬁéﬁ%lﬁbﬁ@é ﬁlﬁr?dfﬂbr@ep?zﬁﬁ&ﬂuﬂoﬁ 1I®e%dotahfwé©bf (|)f f
ﬁ;g?ggﬁ: ggqrﬁpgg‘ﬂgé,gﬁébﬁgéée in the pharrrrrlggeutlcal comp%% lloxe amount of venl af axi ne

13. The pharmaceutical composition according to any one of claims 10 to 12,
15  wherein the composition comprises a plurality of spheroids comprising the venlafaxine

hydrochloride.

14. A method of treating depression in a mammal in need thereof comprising:
administering to the mammal an anti-depressive effective amount of venlafaxine

20  hydrochloride monohydrate.

15. A method of treating depression in a mammal in need thereof comprising

administering to the mammal an anti-depressive effective amount of venlafaxine

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

16. A method of treating generalized anxiety disorder in a mammal in need thereof
comprising administering to the mammal an effective amount of venlafaxine
hydrochloride monohydrate.

30
17. A method of treating generalized anxiety disorder in a mammal in need thereof

comprising administering to the mammal an effective amount of venlafaxine
hydrochloride having an X-ray powder diffraction pattern substantially the same as that

shown in Figure 1.
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30 17. A nmethod of treating generalized anxiety disorder in a mamual in
need thereof conprising admnistering to the manmal an effective anmount of
venl af axiwe o3hswrochl ori de having an X-ray powder diffrac®PCorUSpas4s8r n
substantially the same as that shown in Figure 1. -16 WO 03/ 050076

PCT/ US02/ 38581 18. A nmethod of treating social anxiety disorder in a
mammal i n need thereof conprising admnistering to the mammal an effective
anount of venl af axi ne hydrochl ori de nonohydrate. 5 19. A nethod of
treating social anxiety disorder in a mammal in need thereof conprising
adm ni st etd.ng A ondtiel ofetreatihg aocigfaheietyi disorderom atmarhmeakininetd fiensof

Y ot s dinRlara e helfatiEh, A SdARd naBuAT LeRBraRHES ant T A LY L e

sane as t own 1 N of "treating post traumatic
stress dikyoraidoride neoninydtite.i n need thereof conprising administering to
t he | an effective anmount of venl afaxi ne hydrochl oride nonohydrat e.
15 21.” A method of treating post traumatic stress disorder in a manmal in
need thet®of Bomihodelitpatinanaciataskieyglisadetie araamae! iameet theeeqfve anmount of

venl af axi e, iyl fihthRidrifg thte ] aft é@étlﬂ@%%ﬁntfﬂffvéﬁlafékh@“ pattern
substantlally e sane as that shown in Fig nmet hod of

treating PamIidediayig AP ARaRET JfTracHieRBSteTE ﬁeéﬁta@a%éhesﬁamf as that

adm ni st egiog ihFigdre 1manmal an ef fective anount of venl af axi ne

hydrochl ori de nonohydrate. 23. A nethod of treating panic disorder in a
mamallin need thereof conprising 25 admnistering to the manmal an

ef f ect i veo@nmouAtmeathod efnttedtiayg ipast thyieatic biress disorbenin agnaramalin hagd powder

diffraction pattern substantlal !y e SamPa 28l iRt ool Bnkt-giee 1-

hydrochloride monohydrate.

15 21. A method of treating post traumatic stress disorder in a mammal in need
thereof comprising administering to the mammal an effective amount of venlafaxine
hydrochloride having an X-ray powder diffraction pattern substantially the same as that

shown in Figure 1.

20 22 A method of treating panic disorder in a mammal in need thereof comprising
administering to the mammal an effective amount of venlafaxine hydrochloride

monohydrate.

23. A method of treating panic disorder in a mammal in need thereof comprising
25  administering to the mammal an effective amount of venlafaxine hydrochloride having
an X-ray powder diffraction pattern substantially the same as that shown in Figure 1.

24. A method of preventing relapse or recurrence of depression in a mammal in
need thereof comprising administering to the mammal an effective amount of

30 venlafaxine hydrochloride monohydrate.

25. A method of preventing relapse or recurrence of depression in a mammal in
need thereof comprising administering to the mammal an effective amount of
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24. A nethod of preventing rel apse or recurrence of depression in a mamal
in need thereof conprising admnistering to the nmammal an effective anpunt
of 30 verwafoansoaes hydr ochl ori de nonohydrate. 25. A net hod Pefl/ysomsssat i ng

rel apse or recurrence of depression in a manmal in need thereof conprising
admnistering to the mammal an effective amount of -17 WD 03/ 050076

PCT/ US02/ 38581 venl af axi ne hydrochl ori de having an X-ray powder

diffracti tep - ' t [ = e 1. 26.
A et hod o aakne i BUaStAThadid th K02y eARTE RatRpaR R Ak BB OE, ng o
recryst al same ag thadshown by Figareof. venl af axi ne hydrochloride or a mixture
thereof in water or a mxture of water and one or nore organic sol vents.

27. A nethod of preparing venl af axi ne hydroch| ori de nmonohydrate conpri sing
wet grandbat i Agnetbedrof preparing mlafainediyaxeahtoride dnenshy dieteieonanrisingni xt ur e

thereof. JQrystdlizing form | or Il 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 venlafaxine hydrochloride or a mixture thereof.
10
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