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2- METHYL- THI ENO- BENZODI AZEPI NE FORMULATI ON This application clains the
benefit of WO.%/16¥3p; oyj sional Application No. 60/060, 493, fPCEYSEUMMMHer
.30, 1997. This invention provides a pharnmaceutically elegant fornul ation of
2-met hyl - 4- (4- met hyl - 1- pi perazinyl )-10H 10 thieno[ 2, 3-b][1, 53 0 MAR 2002
benzodi azepi ne, (hereinafter referred-jc as "ol anzapi ne") or a panoate salt
or solvate thereof. O anzapi ne has shown great prom se in the treatnent of

psychotic patients,a IS C I J Kk at purpose.
Such psychotic pat?gﬁggﬁg?eyéiﬁﬁé %%ﬁgéggﬁ%?ggﬁé ﬁé&ﬁﬂggﬁgbgifficult to
assess whether or not a patient has received the proper dosage of

medi cation. Applicants have di scovered that it can be especially desired to
formul at e ol anzapi in a dEfOt 20 fo nulat%gn or ai.% ﬁgigk i ntranuscul ar
fornul ation to assur& Tomey %%Yl%ﬂdc£?ﬁ%%r 6sRGRe 5t tt g substance
and t6 astowelsiompdl ameel i Sactord averul @07 060 nUs8, bEitadefeptgmbesi 3ded and
sel ected to ol anzapi ne's tendency to be netastable, 25 WO 991 16313
2 PCT 0426 3 0 MAR 2002 to undergo pharmaceutically undesired

di scol oration, and ol anzapine's surprising potency which requires care to
assure honogeni ety and stabill of t .nish for tion. 5.Typlcally,
the artisan woul d ﬁﬁ%ﬁir%ﬁgﬁA%%¥%rp¥%?§?%% %h%ﬁgg ?sgﬁggﬁaggxbgggﬁgé%to
provi de sfrstrar et ol @fs2-méiii vl +4mad ehgthyhelopapeapehpyirpl-@06Hke i s not

anenahl e t.0. forpation ester.product. ln addition | icant s _have

di scg@er etcf”t%‘f P?Oé%]aﬁi’a%rn erllﬁ'n%%?’g%%glﬁ%ﬂeéﬁ?]é%?relaggggo?gggf%ﬁ en

cont act echsv tdl meza@ime Excopi @npamdate usabhy powdelvbktentherdébhé.

di scoloration is exacerbated by ambient air conditions, at elevated

t enper atures, and by noist environnents. Although the discoloration
phenonenon may not Qlawxzapime Hbsi skoeasereattpeomisbeinothtotal rel ated
substances, the col or change is nhot.geperally.consider pharmaceutical ly
Sccept bl IRt F PATORTE 1S RS PRDS Ane o8 CCRE R ERNDRRLIRAC e bH of
nmuscllé timsticettad fer ythat hpexesse se, Ssthepsychoticnpatyenhschrean 20
affect dru squbilit* land thus, the r tg.g%.ab grgtion of ig#egbable
drugs. T F{rRONTEO ) ﬁ%%??é%?%l?% tFn@t lFH? ct8bPES§ESt ¥ fi&dFel ease
for mul at ica net Whi phtidet rieheaseceavedotheéhprapervadosageedfent i s

m ni ma7, | ependent on pH._ 2 | i cants have .discovered that a

fornul ati ?ﬁ%ﬁ%ﬁﬁ?@rré?Eiéﬁ&%_fﬁ@g%? glﬁaﬁ%SFSdsﬁﬁ?%o%£SSFva58 t her eof as
an acti veespey all Ept desdiiledneo oformukatarolengaptas addeedspbhe | ong felt
need foréguch gtgble, gharnaceuti ally ele ani fornulagi n mﬁ%h a

cont AQI | BTN EFRARR 9535 whi TRLSH MRV BBYUGSRIEF ASTRU gngnf Prul ation or
for fast axdurg cohsibstentl andoprspbrutianegasofisehe drhgW\euB8tifas3
PCT/USQS/ZQ§26 -3- 30 MAR 5002 The present invention provides a

f or nul at i BN c%%p?f%?%% BPER éﬁ?ﬁﬁ’or a panpate salt or solvate thereof, and
an ol eagi nous or chstelst 2éonmhubatiospihese barcaeefulbe fdeesgned awenti on
provi des, _ipn addition,, novel 5 panpate, sal.ts of. ol anzapine ch salts are
especialliﬁ{éﬁﬁ%ﬁ ?ﬁep?%p%ﬁ?ﬂ6a§1235§aFﬁ%gePEVeggegFopﬁﬁFﬁFFgﬁeVn whi ch t he
releage rate is mnimlly dependent on the pH of the environnment. 10

A anzapi ne may be used. However, Applicants have di scovered that panoate

salts of ol anzapine may be preferred in effecting durati ﬂmmlmm"wmmmmﬁ from
t he above conpositions. Different solvate forns of ol anz

panpate salts may al so be useful, including, for exanple, 15:gh&nzapi ne

di hydrates D, E and F, ol anzapi ne panpate, and the nonohydrate

di et hanol ate, THF (tetrahydrofuran) and acetone sol vates ummwﬂmmmre
-panpate. Bi s(ol anzapine) panpate and its solvates nmay als n the
current invention. A preferred salt is ol anzapi ne panpate 20 mownakhydr at e.

Bi s(ol anzapi ne) panpate nonohydrate is also a preferred salt. The
formul ati on may contain the nost stable anhydrous form of ol anzapi ne,
referred to herein as FormIlIll however, other fornms of ol anzapine are
contenpl ated. 25 A typical exanple of an x-ray diffraction pattern for Form
Il is as follows wherein d represents the interplanar spacing and intensity
represents the typical relative intensities as set forth in Table 1: WO
99/16313 PCTNS981 20426 _ Q _ 3 0 MAR 2002 Table 1

d- spaci ngsl ntensityl 0. 2689100. 008. 5777. 967. 47211. 417. 1256. 506. 14593. 126. 071
5. 125. 98490. 525. 21816. 865. 12512. 474. 98747. 41 4. 76654. 034. 71586. 804. 478714. 72
4.33071. 484.229423.194. 14111. 283. 98739. 013. 720619. 043. 56452. 273. 53664. 853. 3
8283. 473. 25161. 253. 1340. 813. 08480. 453. 06381. 343. 01113. 512. 87390. 792. 81021. 4
72.72170. 202. 64321. 262. 60070. 77



i WD 99/16313 PCT/ US98/ 20426 -5- 3 0 M+, R Z002 The x-ray diffraction
patterns set out above were obtained using a Sienens D5000 x-ra &)owder

di f f r act orfE? 814G ng a copper Ka radiation source of wavel Eﬁ’!j’t”ﬁ? @47:615419.
5 An especially preferred ol anzapi ne panoate solvate is tha ﬁa&gﬁte
nonohydrat e having a typical x-ray powder diffraction patt 2002 -
represented by the follow ng interplanrar d-spacings and rel ative
intensities as set forth in Table 2 10 Table 2 O anzapi ne Panpate

Monohydr at.e ; ; : ;

d- spaci ng?’muél e B A S Wb R G AR R £ 286 2B 206. 44206.
11265. 882281GAP35e3$] GO EUBING Potency which requires care to

T B R B B B S souo

especi al fprpudfadrirosd ol anzapi ne panpate sol vate is panpate di net hanol ate

fol | oni ng | nt or pl and S anar e el ROLE e dBaERARTERLEE P l®s |
Tabl e 3. cTfalilhe Zcllivez abiuge suratwrece tretieeiol de esus spinedgredeassi.t y
11.17739 . 29237, 71147 246. 843 546.4211 17265. 87125.
561004 oYRIR R PF S e DA B e S B o A 885288 00015 o
_}_gé 13|16ffaceirm‘rf§/ii0ﬁ11@1ﬂﬁsrhe;)r&kal‘taxf ?!i'cu:hgmz.api ne panoate sol vatee [ sst he panpate
repr de\rllf1 ed by t hg 1?’0Ia?/%dvim%ﬁigor?’nt}@ppﬁaér%g%%%g%?C?l{géégétkr’lggéél éﬂ?ge

i nt eGi t bdanzsrdete forddrgaesiabiidestirabMO ®Rdd6GBdBation 7whahl a a

A anzapi HF. ,So] vat . . . .

& opac nyPREESEER, YA Sy SRFE 74 67 RSP D IS PRI agyger blends.
01-114. 85h@4 A2 c3FA5A1? 81D 3063330 B4R WCTAMISDEA 20426 8oAdiBROBBO2 5
Still anqther, especj all referred Ql anzapi ne_panmoate solvate is the

bi s(ol an%té:pienle Va%aeréogtteer%acee{) e Yol VK e%ﬁa%‘/?lrlsgipae?‘{ﬂpf%%eg}%?ay powder

di f f r act Rdrchgatdhe tthea sl rssprlessit ieth [phdrimmdmdh anengno it prpbacer ad- spaci ngs

and | ative intensities as.set forth in Tapl .10 Table 5 (d anzapi ne
P o ACSESHE SSar, e TR o (et 1era fed su8s 688530 R 50 8. 40
16 8.19 28blox8xhHmge Idk D7 . Ghm Il WA @s Hddred 8plhariadéub6iddlly 6. 65 21
6:36 12 %f%%‘?é%? 7 31£556§I§er7c9ia . 5133ur1p0<)0se53' 45 61 WD 99/16313 _8_

PCT/ US98 )

5. 32425. 19395. 0255410 L6031 tBiehilA. B557s1 . oewid . G684t Hd 238 . 341adstl&74. 07363. 9
9283. 936 3.58%233. 78243. 77203. 65233. 59283, 45133. 32193, 2526 5 ﬁn ddi_t i onal
especi al I S5P& & ed B anZapt it e Sotvate 739pt3¢8F¥nYaprhef Bampat e
nmonahy dr atfef dratvidiga dopikaidl ity f sgndpostiles thé fracéi on pasbephiaa of
represent.ed b e follow ng,interpl anar, d: spaci ngs. and_relatiyve

i ntensi t & eé‘)é%)g‘te fcg‘?’t% i ngnfh%ﬁeef%eTabtf % ‘%‘?%J(gf%ﬂ?a'b?ng)mﬁb%hydrat e

d- spaci ndntjricsrasi ey 1n sAzGier 4de?130n et 229r i 1881 @ 288 . {148, tB&47. 84277. 8130
7.41607.12907.00136. 96 405456,.1853. WD 99116313 . Q. '
5 57385, B618 B gI S SRR S UYS P HHARRE 759 7382k} YodeBeRdRnto1 004,
12489. 05393 p7.303. 89313. 80293. 72203. 70213. 58333. 45273. 04132. 8416

PCTNS98/ 20426 3 0 R Q002 .The X-Ray. powder diffraction patterns for the
pamoale salts and Q%R}gceasn%r A% TR o at%‘?gn@ngofgﬁga%mn

Di f fract coatparisiygj rgl &z dfainadinta gramda e Wvaa et edgt Bodfrabelthé@eoffi r.

I nstrument al__condi.tions: st fSI ze 01"691: scan rate 1.0 seconds/step~ range
4-35 28, %6 AV UL AU GRS SE (BPES raBTiErSn SPRt; 0.2 mm

recei vi ngdire’s the long felt need for such stable, pharmaceutically

elegant formulation with a controllable release rate which
30 may be useful as a depot formulation or for fast acting

intramuscular or subcutaneous use.



,slits 50 kV; 40 mA: Keyex solid state detector. Sanples were packed into
recessed sarTI e holders for analysis. The formulation of the invention my
contain s3I 1y pure Formil as the active ingredi entPCTASIBZI6 her ejn
."substantially pure"” refers to Formll associated with | ess than about 15~
undesi red pol ynorphic form of ol anzapine (herein referred to as "Undesiréd
Form'), preferably | ess than about 5%-8kdesired Form and mar & MA%fEﬂﬂ&bly

| ess than about 20 Undesired Form Further, "substantially pure" Forml|
will contain |ess n 5 idfd Lam &2l ifg}gﬁ' i r residual
sol vent or water. ﬁ%%pgr%{&%%u tai,n%gﬁcg's?{naﬂ%l al rE%/ec‘éita)luare' ol'lrlin%f?mgr ef erably
WO 99J16808pri6iRG ONBXS/ERIARE 0 @ P2naZiB®E Sl ain daEser tearhedeet, 0. 05a
cont ent acet oni tri. re preaf v ool %]t]g[]i 050 content of
acet oni t%;l e%%Fggﬁtalglllln?)gspﬁ’er rr&glsotelega Ioéi eﬁrﬁ% us %Pér)nﬂﬂfg%?énzapi ne known
and i s therefore imber parisendr inverns icomperayiadesievisl opidhtiof, novel

phar naceutjcally el.ega faroul at.ians. O-di r f stalline
Di hy? at gtah%gltgnfg&&%e%goloyﬁomrip l&éreisglcﬁ{e%%g%%%eeas ﬁﬁﬁ?lgir%te D")

havi ng ausgfiudalin prapapindera difsfusdctacdr qlatdsey nfagndla tbon eberwkiichy t he
foll ow ng.interpl anar _qd-spacin el ative j.nt It S forth in
Tabl o 7 Lhe WAIB G FEIEs RCHRss o0 bl i g Be e 9

d anzapi eaviirontieatte D d- spaci ngs Intensity 9.4511 7.7098 7.4482 6.9807
6.5252 5.7076 5.5539 5.223 4.9803 4.8908 4.789 4.6947 4.4271 4.3956 4. 3492
4.2834 4.1156 3.7837 3.7118 3.5757 3.482 3.3758 3.3274 3.2413 3.1879 3.135
3.09/® 3.016 2. 96301anpide3aEy De/skd. 73Howerdd?, 3 AN Odntid. RAve?2. 43
5.73 5.45.4.24 1.60 % 98 22.%1 15'13:35 27f 81 5.15 13. Q0 161363 I34 e43]:5%. 38
18. 32 5. 3GSEORETIEY FIeReaspads Pl O YANZIRIE Y DS RTESHT 98 2. 42
7.46 3.61inle£feotlifg dDaIG/obOIUH3 RO IR0 8 cid 2the ldboBe 0 M-~ 2002 2. 5863
10. 62 Anaqt her especially.. ferred dehydrate is the crystalline Dihycirate
B ol anzaSPH® 53138 ph @%rﬁr}tefsé’g‘rvé%t% gfoa’%’“[% y%f%%lzea%)‘?e habi h ga
typi cal ypafndwnteowdart s5 ndiyf falaet iven ysd il N aschepimesenfer éyambref ol | ow ng
inte{egl anar d-spaci% d.rel ti\ég In sitfres as, set_forth in_Table 8:
Tabl € 8 Poe82ak2E5 &t B aerL 1M ERITS P25 108700 6. 9985
0. 39 6. 7GR0 mbAchy#r&t d). Hinfethadd 1 tdh OIHIS 11t &k Bh pdBOB3r&n B5and 6987 0. 12
5.4395 1. 30 1:5. 1983 .0. 67 5.%4?1[ Q.24 4.9478 0.34 4. 94éogé53 4.696 1.26
4.5272 2368 TRR3EP LY (S, Co PAAP TP IPS RNy 4 BB 1PRE2HIBEs 0. 42

3. 9903 0pdthodt¥4hdl.iF3 FASMEEdE 8. 81ty He ddse £V D9/ 4168| Suriént

3.76710. 923. 69891. 783. 65%0. 603, 56650..343.48791.413. 39110, 273. 32890. 203. 231
60. 313. 198Y6P148 3030 PISE Fd4b S8 dsb gt bR RMHAPHEA88810. 292. 85510. 37
2. 832d0. £22ohyHY.atE2. 7320 Adh Hfide )2 3arcl2dd) . @2o @7 Ht @ 11 PCTL £IS98/ 20426
3 0 MAC 200% An%tigera&%r ef erred ol anzapi ne dehydrate is the crystalline
Dehydr at E¥EI&E: pidte pol ynorph (herein referred to as "Dehydrate E)
having a typical Xx-Thay formlerati o aacdomta pat ties mest r epaesent ed by the
foll ow ng_interpl anar d-spacings and relative Intensities as set forth in
Tabl o - SRANAECBIS] o, e 5 S KA F it B TR SHats Mt o Bra ¢ Jo5Rot 4
éogéoo 8 62 gkaéz&rlkloé%%&O%&) Oapgirgé ar%BMBQgﬂﬁﬁﬁgd: 13 ] 36483. 0

. 10. 625.91791. 734. 750. 144. 714 . 244, 533514 4.45317. 804. 36483. 044
704, 804 04060, 785 KIPLAR DEFARIA £ SO OBAY G5 ST ROBIBEAESERS 223, 3.
9822. 013 £3294bra0 3. 12026 (A D & 1AME . it d 22 5d . 6S0r 8800s 18Re 96142, 492. 90141.
032. 86952.@%62. 3591. 632. 76471. 952. 75821, 682. 74961. 842. 7421%. 032. 73471. 362. 6
4272.01 PEFRY: 4585 PRS0 e K r BSP ORI S dF e r 5¥PEGR  pat t er ns
set forthehendive iimteadiasi s & auk Fortle Dhtpabed wth a copper k of
wavel ength = 1.541 ~. The interplanar spacings in the colum marked "d" are
reported in Angstronms. The detector was a Kevex silicon lithiumsolid state
detector. t WO 99/1 6313



-15 PCT/ US98/ 20426 3 0 M-~ 2002 d anzapi ne Dehydrate D is prepared by

ext ensi ve ‘gél 5/r%n:g of technical ol anzapi ne, as described in_Preparation 9,
under aque PBMi tions. The term "aqueous conditions" ref BEIUS382fl426
aqueous sol vent which may be either 5 water or a solvent m xture conprising
wat er and an organi c solvent which is sufficiently water m sglrubmtg | I ow
the required stoichionetric quantity ofgwater to be present vent
m xture. If a solvent mxture is utilized, then the organic solvent nust be
removed, |eaving behind the 10 waterpm@ygd/pr replaced with water. The term
"extensive stirring" shall be from a%ou four (4) hours to about six (6)
days; however, the artisan will appreciate that the tinmne wll vary with the
reaction conditions such as tggﬁgég_ﬁgg, IREERBYHS and solvent. It is
preferred that the aqueous 1 S an aqueous solvent. The
conpl etion of the reaction may %aﬁﬁrﬁtore]oo%s(?‘?\g x-ray powder diffraction
and ot her such nmethods famliar g.@%he skiltesgartisan. Several such

techni ques are descri bed bel ow. 2?7 npound]aclg}ar acterization nethods

i ncl ude, for exanple, x-ray powae ttern anhatysis, thernogravinetric
analysis (TGA), wetting charactétilsdd cs, spFay®ng characteristics,
differential scanning calorimetgry,epSC), t4 :tsg/srret ric analysis for water,
and Hl- NVR anal ysis 25 for solvent content. , porosity, residual

sol vents (HPLC), syringeability,6497ht ni croskdpe particle size, surface
area, IR (for solvate/crystal fgragabop densigy, friability may al so be
used to characterize the corrpougd g’he ol an a‘géne dehydr at es descri bed
herein in 30 Preparations 9, 10 afi8i1 are &r dehydr at es havi ng two

wat er. nol ecul es per drug nol echl #250herei e 14 wat er nol ecul es are

i ncorporated into the crystal IiQe ngti ce o; H1e dehydr at e conpound. P WO
99/ 16313 PCT/ US98/ 20426 3 0 MAC 28 -16 Cartriers that pronote slow
absorption of ol anzapi ne includé.Bé66h aqueduisO3aind non- agueous conpositions.
Agqueous suspensions of ol anzapi geyjgganzapigegd panoate salts or sol vates

t hereof include the PLURONICS, such as PLURONLC F68, which at the
appropriate concentrations gel s4af3788dy teﬂrﬂeﬁé’tur e. PLURONI C
concentrations in the range of 40336% in the. g8 esence of ol anzapi ne gel s at
body tenperature and would be a pggégrred ég ggrrposi tion for this use.

Al ternatively, agueous suspensi 61’1 cel | aFosi'c or pol ysacchari de guns,

i ncl udi ng sodi um car boxynet hyl cdell4il ose odls@@i um al gi nate, may provide
prolonged rel ease of ol anzapi neg_ghgRzapi ney ate or solvates thereof.

O her 15 natural or synthetic biopolymers nay be used, such as, chitosans,
gel atins, collagens, haluronic 8e’d9% and #ReOHike. In addition, up to
about 30% by wei ght of rel ease ppdisigi ng agegs may be added. Non-aqueous
conposi tions include but are nog g Limted tf? t he hydr ophobi ¢ PLURONI CS, .
propyl ene glycols, polyethylene g 38’& s and* o %agi nous formul ati ons. )
Hydr ophobi ¢ PLURONI CS i ncl ude t Bo8828i th a hy4lt ophil e/l i pophil e bal ance of'
| ess than 8 and may be incor porgt.?glgndi Vi dyaé%y w th ol anzapi ne,

ol anzapi ne 25 panpate salts or solvates thereof or in conjunction with up
to about 30$% by weight of other ¥ei¥ase nod? {83 ng agents that retard
absorption in the body. O eagi ngugggagnposi tg ofis i ncl ude ol anzapi ne,

ol anzapi ne panoate salts or solgahgﬁ t hereof suspended in or 30 solubilized
in oils and oils thickened wth=anti ﬁydrat i b br gel ling agents. These

anti hydration or gelling agents3gb¥althe badlyspf oil greater

vi scoel asticity (and therefore ?rgjégr struygt al stability) and thereby

sl ow down WD 981 16313 PCTNS981 2 -1 ~="3 0 MAR 2002 penetration of
the oil by body fluids, prolongér§l@Rug absbrption. The oil is preferably
chosen fromoils which are readbl y29bt ai nabjegn reasonably pure form and
whi ch are 5 physiologically and_pharmaceutically acceptable. O course, the
oil must be sufficiently refi ned-883¢nhat itli%fstable in st orage, does not
produce a precipitate upon standi,ggp7does npj7have any observabl e chem cal
reactions, and has no observabl e physi ol ogi cal reactions when adni ni stered
into 10 the body. The preferred oils are vegetable oils such as ~ soybean
oil, peanut oil, sesane oil, cottonseed oil, corn oil, olive oil, caster
oil, palmoil, alnmond oil, refined fractionated oils, such as M GYOL 810,
M GLYOL 812, and the |like and derivatized oils, such as, M GYOL 840, and
the 15 like. A nost preferred oil is MGYCOL 812, a fractionated coconut
oil. Gher oils may be utilized provided they neet the requirenents

speci fied above. Exenplary antihydration or gelling agents include various
salts of organic acids, for instance fatty acids 20 having from about 8
(preferably at |east 10) to about 22 (preferably up to about 20) carbon

.y S - - S I



WD 99/ 16313 - 19 PCT/ US98/ 20426 3 0 M-f~ 2002 rel ease nodi fying agents in
concentrations up to about 20%$ by weight, such as propyl ene glycol,
PLURONI CS,VV(?:Le]%68{3oses, lecithins, oils and the like may be P&‘é“é’é&f’%o%di fy
.or prolong rel ease of ol anzapine. 5 A preferred ol eagi nous fornul ation
conprises ol anzapi ne, or panpate salts or solvates thereof, Q”UC’MAR%UZi er
and a gelling agent or antihydration agent. Even nore preferred is an

ol eagi nous fornul ati on conprising ol anzapi ne panpate nonohydrate, M GLYQOL
812 and white wax. Ber e, N am i . have
t he common neani ngT%O\%%r;é, &lg%é'“%icﬁlg z)ratttlecrse?r?. Fﬁj‘g%ﬁ{ﬁeﬁﬁem%% udes,
but is i APhBLIREG PSANged £demeasodTNO0e X WHast slavdate HEALRACHARALER ent may
be uni f ohavyndi at cobpeed Kzhraddhauont keuwrare icet wasre Iisreytdcadsul es wherein
t he acti\_/f %Z Lngredient is surrounded by a well-defined outer shell, and
the like =T l%‘i‘croparti cl es can be prepared using techni ques, such as
conplsex coacervati an, eppleyivl/lgo by riread rian dadiney pandayd aplatate

pol ymeri gzat pQn, i itu I rizati .. sol v .evapqsat.ion raction,

t her mal %%dkgﬁ Pgﬁf)glttge g&‘%l , r?é;%a?%%’ﬁﬁ iangc,rvpﬁct??ldi%}cf‘}ﬁé Sggseprlanni ng

di sc, rodaffoackicnspafificon sspaepriesesnteshiny tdveyifieg,loavichat her net hods
known t 05 hpg-B1 bh8aNa-EacaxYEPLed GRALASLA AndBEQSRRCTRS JBY £ dipr Ted
usi ng a solvent evaporation procedure that 25 effectively entraps

ol anzapi #8, T8P1&n20l anzapi ne panpate salt or solvate thereof and provides
for jgustai ned rel ease of ol anzapine in the body. The entrapnment procedure
consists of emul sifying an organi c sabuki gn of chol esterol, the di spersed
phase, and the active of .interest in the 30 processing nedium an aqueous
surfactant sol ution. ThélEGféRises FameatehMAhKIGH I | ows the formation
of a stable enul sion and grexgRiaqgadgl orakahis@y Emul sification can be
acconpl i shed by general p S known skilled in the art, which
includes WO 90/16313 PCT/ 4598 20426 3 0 lgp ~f~ 2002 -20 but are not
limted to magnetic bar agit@t4igon, bl ender,ggverhead stirrer, in-line
honogeni zer, static mxer, andghe |ike. Expgipl es of cationic, anionic, and
noni oni ¢ 5 conpounds that may de used as sugdactants include, but are not
limted to, polyvinyl alcohd} {PVA), carboxygethyl cellul ose, gelatin,

pol yvinyl pyrrolidone, TWEEN 8 TWEEN 20, g@diumlauryl sulfate, and the

| i ke. The concentration of thesisurfactant shgul d be sufficient to stabilize
the 10 enul sion. The concentgaj4 on of the spgfactant will effect the final
size of the cholesterol mcrgspheres. Generggly, the surfactant in the
aqueous nediumw || be fromd.glg- to about 28m» by wei ght depending on the
surfactant, the solvent used; tgy di ssolve thegchol esterol, and the

processi ng nedi um 15 used. A tsynatively, tlag processing nedi um may be an
oil inmmscible with cholestegfadg Exanples ofisuitable oils include, but are
not limted to, mneral oil gnhsilicone oi{yp Suitable surfactants for the
oi ly processing nmedium 20 shpudgl be chosen {9 stabilize the emul sion and
optimze the final size of theggesultant chpgesterol mcrospheres. In
addition, surfactants may bej agigled to the dpspersed phase, or chol esterol
phase, to beneficially effeci dde emulsion gfability, mcrosphere size and
performance. 25 Chol esterol glerq vatives useghto effect duration of rel ease,
i ncl ude chol esterol acetate,q ogwl esterol hem succi nate, chol esterol ol eate,
chol esterol palmtate, chol egigrol stearateggand the |like. Chol esterol
conpati ble additives may be 3segl to furtherygffect rel ease, such as 30
oleic acid, ethyl oleate, nesjgd oleate, trpstearin, and the like. The
concentration of enulsifyingagent, anmount p§ agitation, stirring rate, and
tenperature of the stirred emdsion will efggct the rate of sol vent
renoval , size and WO 99/ 168130 - 21 PCT/ US981 20426 3 0 M~~~ 2002 qual ity of
the resultant chol esterol mzrospheres. I n general these need to be
controlled to achieve injectapde m crospheres. Generally accepted size
range for mcroparticles is 4-6 0C00-tm A preferred mcroparticle size 5
range useful for parenteral injection is 20-500~.un. A nost preferred range
is 30 to 200~.un. Even nore preferred is 40 to 100.m Briefly, an aqueous
surfactant solution of polyvinyl alcohol (PVA) is made by dissolving the
PVA in 10 deionized water. Polyvinyl alcohol concentrations up to 6~ are
known to be effective, but nmay be limted if viscosity-of the processing
mediumis too high. For this invention, a preferred polyvinyl alcohol
concentration is 1%, (5 g PVA added to 500 m deionized water.) The
surfactant solution 15 is stirred with a magnetic stir bar and warnmed at
50-60C for several hours until all the PVA is dissolved. The solution is
allowed to cool to roomtenperature. The PVA surfactant solution is poured
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15 O anzapine is effective over a wi de dosage range, the actual dose

adm ni st er, j dependent on the condition being treated, For exanple,
in the tre‘gaﬁg/ﬁ#ﬁgf adult humans, dosages of from about O. 28CF613%6°458,
preferably from1l to 30 ng, and nost preferably 1 20 to 25 ng per day may
be used. Thus, the depot fornulation can be adjusted to mwnd?g MR 2083i red
dosage per day over a period of fromsereral days to up to about , one
nmonth. If a multidose formulation is contenplated, 25 additional

excipi ents, such aspgoPhEseEYyBEEYE1] PBYrBEck-all HeEn 2ERH nX PMIRte
preservatives such as, but not limted to, tocopheral or propyl gallate may
be enpl oyERlvaiaeks ppameatat direthagplatephaidng ar éypicado&dddvbenzoat e

and the Iﬂ&weﬁ%i\@ﬁa@ffwﬁ@werﬁhssokaﬁﬁaegﬂﬁeh% kall ¥3119Dwing

c:oi ~taineci in pac.riaging materials which protect the fornulation from
noi st ur e gHEIRARAr RTSRaGHRYE, 24| rabprbipacka§rrgifies: v ssthdard anmber
colored highrgdensi4y pol yethyl ene containers, anber colored glass bottles
WO 99/ 16313 PCTNS98/ 20426 3 0 M-~ 2002 -23 pol ypropyl ene syringes, and

ot her containers, including but not limted to a blister pack with sachet,
made of a material which inhibits thﬁﬂgggque of light. Most preferably,

t he packaging will include a desiccant pack. 5 The contai ner may be seal ed
with an alum num foil bODlsnhsapinepPambdEet RPémeehianed afreot ecti on and

mai ntai n product stability.dIhe ng%eri he present invention can be
purchased or prepared by a wel | known 10 to those of
ordinary skill in the art. d i ne can prepared as descri bed by

Chakrabarti in U S. Patent hb.s 29, 382 (2 82), herein incorporated by
reference inits entirety. Gengtally the 05 nzapi ne panoate salts and
sol vates can be prepared by n1%1 ol anzapijje and panmoic 15 acid in a
sui tabl e sol vent foll owed by shing and d ng the resultant product.

|
Equi nol ar quantities of panpic,: 4z

ol anzapi ne panoic salts. Bis(ol® gapine) p%1 ate salts (2:1) require two
nol ar equi val ents of olanzapiqg' or each mgl,e of panpic 20 acid. Applicants
have di scovered, surprisingly,Gt t the soI@biIity of ol anzapi ne panpate
and sol vates are sonewhat independent of pH_. particularly in the range of 9
to 8. This makes such salts es ggially sui ttapl e for intramuscular 25

i njections since nuscle pH varébg w th exerg¢jse, stress, netabolic state,
and wound heal ing, at ranges g@h@ ally bet n 7.4 and 4. In addition,

bi s(ol anzapi ne) salts have the,added advantiage of inproving drug activity
per unit nmass, allow ng for hi resulta@% m croparticle | oadings 30 and
reduced injection volume per uyi gdose. Preferably, the formulation has a
prol onged sustai ned rel ease of bé harnaceuH] ally effective anount of

ol anzapi ne, or a panpate salt pr,solvate t eof for a period of greater
than 7 days, nore preferably 'i ast 14 IO 99/16313 -24 PCTNS98/ 20426 3
0 M-~ 2002 days, nost prefera 1y up to 30 gdays with a burst rel ease of

apine are required for (1:1)

| ess than 15~ active ingredieni.odhe term"Burst” is understood by those
skilled in the art to nean thei diate r gase of active ingredient. In
addition, a preferred 5 fornulgtggn IS injqﬁ;able t hrough a 21 gauge needl e
or smaller with an injection vgl of 2 myor less. OQher desirable
characteristics include the usg exci pi ents that are toxicologically and

phar maceutically acceptable. Fornulations are desirable in unit dosage form
suitable, 10 preferably, for subcutaneous or intramuscul ar adm nistration.
The &8rnul ati ons cl¥¢heandeher nprafebredsedankanéner pemogdebisodviade wit h
one anot . i 0 h Le cte : fQroul at| | ai med
her ei n cgﬁgdggﬁ esp%%?a??i ﬁgggéFéf%?§§h§r% ggPﬁﬁgli%tggkﬁg%hlafp

adni ni st rbitfforaorien patepdh #8rhrePresontethbyokhrzfpilAewdingagi nous carrier
for mil ati g dsp el sl aChbleingl REPLERLE 2DV LBLAROKEREELY P 3300
mass per unit volune) m<crospheres or by Itse w thout the use o

m cr ospheifesTab¥ge €hol esterol nicrospheres may al so be nixed with an

ol eagenous carrier and water in an anmount up to and including 50% mass per
unit injection volune, depending on the type of excipients used. The
foll ow ng exanpl es are provided for purposes 25 of illustration and are not
to be construed as Iimting the scope of the clainmed invention. WO
99/16313 -25 Preparation 1 Technical G ade ol anzapine NH2 ~ NHCI S N H 5
Internediate 1 PCT/ US98/ 20426 3 0 P~~t~a 2002 ~N NN S NHIn a suitable
three neck flask the follow ng was added: Di nethyl sul foxide (analytical): 6
volunes 10 Internmediate 1 . 75 g N Methyl pi perazine (reagent) . 6

equi valents Internediate 1 can be prepared using nethods known to the
skilled artisan. For exanple, the preparation of the Internediate 1 is

Yy 1 - r Y. . T A o ' o o - o N B D 1



.25 solution with agitation was added 10 vol unes reagent grade nethanol and
the reaction was stirred at 20C for 30 m nutes. Three volunes of water was
added sl o¥Q2%$&B about WD 99/1 6313 -2 6 PCTNS98/ 20426 RETU§9820426002
.30 m nutes. The reaction slurry was cooled to zero to 5C and stirred for 30
m nutes. The product was filtered and the wet cake was masheqLﬂdeRcﬂmQIed
met hanol . The wet cake was dried in vacq4o at 45C overnight. The product was
5 identified as technical ol anzapine. Yield: 76.7e Potency: 98.1%
Preparation 2 10 Form Il A 270 g sanple of technical grade

2- met hyl - 4- (4met hyl - 1- pi perazi nyl ) - %Q?gg#lfno[z 3-b] [ 1, 5] benzodi azepi ne was
suspended i n anhydrous ethyl acetate f The 15 m xture was heated to
76C and mai ntai ned at 76C fodla30zaphnteSHFTRelwrkeure was all owed to cool
to 25C. The resulting product, was |solat d u3|n vacuum filtration. The
product was identified as Fo L 0 er analysis. 20 Yield:
197 g. The process descrlbed abh or prep gng Form 1l provides a

pharmaceutically el egant product” V|ng pot y > 97~, total related
substances ¢ 0.5% and an isol at d |eId of 3 30. 25 Preparation 3
Preparation of

2- et hyl - 4- (4- et hyl - 1- plpera2|gygz | OHt hi e 2,3-b][1, 5] benzodi azepi ne
panmoat e (ol anzapi ne 30 panpate) d anzapi (3.12g, O. dnole) was

di ssolved in tetrahydrofuran (5 wi th he ng. Panpic acid (3.88g,
0.01lnol e) was dissolved in tetrahydrofuran (CLDOnl) with heating. The two
solutions were mxed and filtergd fhrough 99/ 16313 PGI/ US98/ 20426 3 0O
~~.~ 2002 -27 a pad of celite f it is styll warm The yellow solution
was transferred to a Buchi flask*and evapor d under reduced pressure
(bath tenperature 50C). After apd 50l of §Ivent had been renoved

et hanol (50nl) was introduced 5°& evapor atTon continued. A further 50nl
of ethanol was introduced after a further 50mL of solvent had been
col | ebt ed. Evapor at$tonl Wasnconer nesdechal lycpysfakiredabdilenzaepimenced. The

1o0c. R LR 55 O Wie o SRR AP RS e BB PRE) 00 615 K
by 1H NVRolviZe MR iangl aMLypitdl pxirray POw8és dHfEpectiom Beiksrn8a4, s,

2p, s, 8. d - S 7 d, 7.2.. 2 t, 7.1, t,
20, t. 6 grigsdfted iy thefrol foufng "ifyelo1artu-Lpdpihys"Bpd | Tihy
br, 4p, hrel&Xidje hintepsitbies2a8, sst Bprth, i@. Babde 3p, s 13C Peaks, 171. 4,
156.20 154.6, 154.5, 143.7, 138.2, 135.1, 129.5, 128.9, 128.0, 126.9,
126.6, 125.8, 124.0, 123.1, 20 122.9, 121.8, 121.6, 119.3, 118.5, 117.8,
115.9, 51.9, 43.6, 42.0, 19.3, 14.4 nabY¥eepmration 4 25 Preparation of

2-met hyl - 4- (4-nmet hyl - 1-pi perazi nyl)-10Ht hien 3- b] 5] benzodi azepi ne
panoat e di met hanol ate ?g?gﬁiﬁbPﬁeﬁéﬁﬂﬁg%ehﬁﬁﬁépﬁaEBI& gfllnto a 250 m
beaker equi pped with a ma bacidid I rer IwBendiled di net hyl sul f oxi de ( DVBO)
(10 mi, 0.636 M, 30 panpic B&i8V (2.49 g, 6321 mol), and ol anzapine (2.0
g, 6.40 mmol ). The slurry wag.S88irred at 20-3%C to di ssol ve. The sol ution
was added over 10 minutes tog8ag8850 m threesgvecked flask equi pped with a
mechani cal stirrer containing.gethanol (1003d) at 20-25C. Shortly after
starting the addition to 18\WD099/ 1 6313 PCBAUS98/ 20426 3 ~ P~~ U02 -28

met hanol , the sol ution becang.g88rbid as crysteals began to form The solids
increased as the addition contBaued. After tdge addition was conpleted, the
tenperature was adjusted to 3C2@ver about 1%5r nutes and stirred for a 120
5 mnutes. The slurry was filteged. The flagp and wet cake were washed with
nmet hanol (25 m ). The produck.eas dried in vwacuo overnight at 50C to give
4.61 g of ol anzapi ne panoat esdi7nmet hanol ate ag i dentified by X-ray powder
diffraction (XRPD), TGA (8.28).;739as chronotqgraphy (GC) (8.6~ nethanol), 10
and nucl ear magnetic resonange66NVR) anal ysizg (1:1 salt). Preparation 5
Preparati on of 2-nmethyl-4-(4eneEhyl -1-pi perazi nyl) -1 OHL5

t hi eno[ 2, 3-b] [ 1, 5] benzodi azepi.p@ panpate THReol vat e (ol anzapi ne panpate
THF solvate) Into a 250 m tbBrgg neck flask zqui pped with a magnetic
stirrer was added tetrahydrotbysgn (THF) (6079 ), panpic acid (2.49 g, 6.41
nmml ), and ol anzapine (2.0 g5.8340 20 mmol )i0dhe slurry was stirred at
20-25C to dissolve (about 20snyg). To the THA sol uti on was added net hanol
(30 mM) over 10 mnutes. As soon as the addition for the m xture was
conpleted, half of the slurry was filtered. The wet cake (1) was then dried
in vacuo overnight at 50C to give 25 2.0? g. The remaining slurry was
stirred for 2 hours at roomtenperature and filtered. The wet cake (2) was
then dried in vacuo overnight at 50C to give 2.16 g. In both cases, the
isolated material was identified as olanzaplne panoat e THF sol vate by XRPD,
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WO 92/16313 PCTI US98/ 20426 -2g- 3 ~ ~As ‘i Preparatign 6 Preparation of

2- et hyl - é4 met hyl - 1- pi per azi nyl ) - 14Ht hi eno[ 2, 3-b] [ 1, 5] benzodi aze

pamoat e MRIMHUte 5 (ol anzapi ne panpat e nonohydrate) Int BCB’U§E§/%°&8‘?
beaker equipped with a magnetic stirrer was added di net hyl sul f oxi de (22
m), pamobic acid (2.99 g, 6.91 mol ), and ol anzapine (2.0 g’nf'Q?VRngﬂQ"
The slurry was stirred at 20-25C to digsolve (about 20 10 m pe

sol ution was added over 20 mnutes to a 250 m three-necked fl ask equi pped
with a mechanical stirrer and £ontaining wagger (96 m) at 40C. After the
additi on was conpl eted, the Sl ry was stirggd about 20 minutes at 90C,

cool ed to 20-25C over about é? nutes, filgered and washed 15 with water
(25 m ). The product was drp@ n vacuo at Cto give 4.55 g of ol anzapi ne
panmpat e nonohydrate by XRPD,, - g%\(3.0$), angptitrinetric (KF=3.20)

anal ysis. Preparation 7 20 eparation o

bi s(2- met hyl - 4- (4- net hyl - 1pnp @zinyl)-lc}+ }ieno[2,3-b][1,5]benzodiazepine
) panpate acetone sol vate (Qis Planzaplne) gnoat e acetone solvate) 25 Into
a 100 mM three neck flask e ed with an itator was added acetone (10
m), panmoic acid (1.25 g, ?ﬁ?@fmnl) and olf@zaplne (2.0 g, 6.9 nmol). The
slurry was stirred at 2025C bﬁyt 60 mn ang7flltered The wet cake was

washed with acetone (5 m). product was grled in vacuo at 40C 30 to

gi ve bi s(ol anzapi ne) panpat & tone solvat g(3.24 g) by XRPD, TGA (7.0s),

and NWR (3.7% acetone, 2:1 1 anal ysi s. Preparation of

bi s(2- met hyl - 4- (4- met hyl - p zinyl)-10H-Xhi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
f_ WD 99/16313 -30 PCT/ 20426 3 0 2002 panpate acetone solvate

(bi s(ol anzapi ne) panpate ac solvate) I 0o a 100 m three-neck fl ask

equi pped with an agitator ded dlnethy ul foxide (10.8 m ) and panvic

acid 5 (3.75 g, 9.65 mml). slurry was |rred at 20-25C to dissol ve.
The sol ution was added over 0 m nut es t a 250 m three-necked flask
equi pped with a nechani cal |§ er and containi ng acetone (150 m ) and

ol anzapine (6.0 g, 19.2 mol 50C. After,ihe addition was 10 conpl et ed,
the slurry was stirred about m nut es at % C. The slurry was cooled to
20- 25C over about 60 minutes, stirred for 60 mnutes and filtered. The wet
cake was washed wi fm addiﬁieqﬁmseﬂgeCH&ﬂky(ﬁrqﬁﬁxmﬁd chikrzapsnees| urried

i C, d h
acet one pameafeshiate jowis O ke el pdidd Soafvestel !

bi s( ol ankapine) ap&iypdice ladetrene pwden el # Brctyomyp RPN T&A (5. 8~), CC
E, f 5% aceLBPELkentdt WYRRAlS BuWinig! 5/l dPp1 Ak PP AL] 9Fs Bk eparati on

bi s(2- nergyptives imbemaitias pey s thyiortiiOHhiBatole, 8- b] [ 1, 5] benzodi azepi ne
) (bi s(ol anzapi ne) panpat e nonohydrate) 25 Into a 100 m three-neck flask
equi pped with an agitator was added di net hyl sul foxide t10.8 nl) and panoi c
acid (3.75 g, 9.65 nnDI) The slurryahés $tirred at 20-25C to dissolve. The
sol uti on was added over hr ee- necked fl ask

equi pped with a mechani ca 1??9?%5 gnggdﬁg ggg? %& acetone (150 m) and
ol anzapine (6.0 g, 19.2 mulspaicifC. Af artehnlsd tyddition was conpleted, the
slurry was stirred about 20 m5mtes at 50C. Jée slurry was cooled to 20-25C
over about 60 minutes, stirrdw.far 60 mnutez3and filtered. The wet cake
was washed with acetone (15 nB)64 WD 99/1633a8 -31 PCT/ US98120426 3 0 M-~
2002 Half of the wet cake wa8.dtied in vacub3at 35-40C to give :

bi s(ol anzapi ne) panpate nonohgdeate (5.01 g)2®y XRPD, TGA (3.30), GC
titrimetric (KF=2.20) and NVR8abalysis (2:1 54lt). 5 Preparation 9
Preparation of ' 8.13 14

(2-nmet hyl -4-(4-met hyl - 1- pi perazgayl ) -1 OHt hi ed®d[ 2, 3- b] (1, 5] benzodi azepi ne) di
hydrate D 10 A 100 g sanpl e of.8gchnical grasie ol anzapi ne (see Preparation
1) was suspended in water (500.41). The m xtefe was stirred at about 25C
for about 5 days. The product7wag isol ated ugdpng vacuum filtrati on. The
product was 15 identified as D.bgdrate D ol anzapi ne using x-ray powder
analysis. Yield: 100 g. TGA mas9el oss was 10120. Preparation 10 20
Preparati on of 6.55 45

(2-met hyl -4- (4- et hyl - 1- pi per @ézitayl ) - | OHt hi eB®[ 2, 3- b] [ 1, 5] benzodi azepi ne) di
hydrate E A 0.5 g sanple of technical grade ol anzapi ne was suspended in
ethyl acetate (10 nL) and toluene (0.6 nL). The m xture was heated to 80C
until all the solids 25 dissolved. The solution was cooled to 60C and water
(1 nL) was added slowy. As the solution cooled to roomtenperature, a
crystal slurry formed. The product was isolated using vacuumfiltration and
dr|ed under anblent condltlons The product was identified as Di hydrate E
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.10The fol |l ow ngabbrevi ations are used in t het abul at ed exanpl es bel ow: O-
ol anzapin iLcle sizeundet erm nedl50 F- ol anzapine mlled fine: icle
si ze | ess%ﬁ?ﬁ}]gﬁg. i MO C olanzapine mlled coarseparticle Ei‘%ﬁ?’g‘%ﬁéo 60
.unOPDM C- ol anzapi ne panpat €20. di net hanol ate m || ed coarseparticle size
from 20- 60 unOPDM F- ol anzapi ne panpat edi net hanol at e nillgghE[@ﬁRpﬂmhicle‘
size less than 5 um250PVMH ol anzapi ne parpat e nonohydrate -0 zapi ne
panoat e nonohydratem |l ed fine: particle sizeless than 5 ~ unBOPM or BOP-
bi s(ol anzapi ne) panpat e30nonohydgat eBOPM F or 3OP=F- bi s( ol anzapi ne)
panoat enonohydrate mlled finegagpicle size |egs than 5 unag-
agqueous35PEG200- pol yet hyl ene gl ygol having aggverage nole cellul ar wei ght
WO 99/ 16313 PCT/ US98/ 20426 -33g 350 M-~; 2UUZppf 200 5 10 15 20 25 30 Et CH
- ethanol CH TCSAN | ow M\ hi gh MWV = deacetyl gged chitin, |ow and high
mol ecul ar wei ght NaCMC - sodi um ggr boxynet hyl 3gel | ul ose, sodiumsalt Wt -
W th respect to BRI J-52 - pol ygxggt hyl ene(2)cgiyl ether surfactant Carnauba
- wax G 17260 . - pol yosythyl epeg§20) serbitol y9eeswax derivative PLURONIC -
noni oni ¢ surfactants which aregbheck copol ymegg of propyl ene oxi de and
et hyl ene oxide. The propyl ene gxigde block is ggndwi ched between two
et hyl ene oxi de bl ocks. Pol y(oxyegRyl ene) groupg on both ends of
pol yoxypropyl ene chain. HX CH2gHzg) a( CHCH3CHAQ)pCH2CH20) ~H The al phabeti cal
desi gnation expl ains the physigajoformof theggroduct: 'L' for liquids, 'P
for pastes, 'F' for solid forng.gdhe first dighgt (two digits in a
three-digit nunber) in the nunmgripeal designatggn, nultiplied by 300,
i ndi cates the approximate nol eguggr wei ght of 3{he hydrophobe). The | ast
digit, when nultiplied by 10, gndpcates the apgroxi mate ethyl ene oxide
content in the nolecule. NF - Baghbonal Formul apy = neets standards for
pol axaners which is the generig _dgsignation fgf pluronics 35 WO 9/16313
PCT/ US98/ 20426 3 0 ~~, ~~ 2002 334gLF and D 5 MG YOL 810 10 M GLOYCQL 812 15
M GLOYQL 840 CREMAPHOR EL 20 25 @HREMAPHORE Rp¥O0 30 CHREMAPHORE RHG60 | ow
f oam version | ncludes: PLURONI §53f68 PLURONI CpzF 68NF PLURONI CS L121
PLURONI CS L092 POVI DONE USP(K-g80g4 triglyceriggs of the fractionated
vegetabl e fatty acids C8 and ClO (caprylic/capric acids) differs from 810
only in the C8/Cl10 ratio. Has a higher Cl0 ratio and the viscosity and
cloud point is hi ghéfhe proiay arWdgy <l fEF a3t ben cpakhetnat €arvERet abl e
fatty aci danMdde it | SIS o088l wdle (EAP1EELEAPEY! kCs@EhER)- DBOOO
derivative of castor oil and ethyl ene oxide polyethoxylated castor oil. A
m xt ur e ofDif fnyatriopietec, pein@Cedd aradigt ioxni avl @i vaaeildngsheps,
gl ycerol and ol%ﬁlycol et hers, and castor oil and a_hydroghglic portion
cont ai i nd—-prtff%t yi eifes grurentahcerdbliiens ed groeeiat. 0401nbl 222Rt hyl ene
oxi de per | e .of hydrogenated castor ojd_..s0 gol es _ethylene oxide per nole
of hydr ogdifited CASTIOBIY S Hehy i TS phrioT 1 ABhe Dok FBYOSTaEgEnCe
Phar macopeilai 26Xl J0 g Vedatetexdd (t4didthbde ¥15€PS0{Y)mm ¥Ec8941AGI 3
PC' T/ US98/ 20476 0 M-~ 2002 -35 a-tocgghero sgnongns = NVP 5_CROTHI X
SYNCROWAX A el Odnh; Kevex solid state deteCtor. Samples

were packed into recessed sample holders for analysis.

10 The formulation of the invention may contain
substantially pure Form II as the active ingredient. As
used herein "substantially pure" refers to Form II
associated with less than about 15% undesired polymorphic
form of olanzapine (herein referred to as "Undesired Form"),

15 preferably less than about 5% Undesired Form, and more
preferably less than about 2% Undesired Form. Further,
"substantially pure" Form II will contain less than about 5%
undesired chemical impurities or residual solvent or water.

In particular, "substantially pure" Form II preferably



10 15 Tween 80 20 vitamn E, al pha

t ocopher ol 8-tetranet hyI 2-(9',8 ,12' -trinmethyltridecl)-6-chromanol 1-
nmet hyl - WPM@E nonePEG 150 pentoarythrityltetrasteratesyR 820426
beeswaxerrul si fyi ng waxpol yoxyet hyl ene 20 sorbitannonol aurate, a | aurate
esterofsorbitol . The 20 stands for20nmol es of ethylene oxi dedopdféRrefiZed -
w th one nol eof sorbitol. pol yoxyet hyl ea2080 sor bi t annonool eate, an ol eate
esterof sorbitol. The 80 stands for80nol es of ethyl ene oxi decopol yneri zed

with one Jmleofs 0145%5 Ok an E&E&E’t eo lobh UBONEERE BlEUBSMLEnRGENH  Sthdbe Was

m xed in 25 111 of HLCP grade water. The m xture was |ntermttently
stirred mzterﬁ%\rastpbymhe%dtl@@m@houh PnBOPEeEBEENA §dniacatonitgd Ised to

hel p break up undi sgolyefy ”Péefl'@'mog{?esﬂhmarﬁn%%r%%@ %fi{‘%f?t' rred
until a clear solution resulted. O anzapi ne (300 was mxed with 10 m
of the 3CANRINIE serewn orndi iH Bhepafors Bﬁpplrtﬁﬁﬁo§@ﬁo$§le The ni xture

was kept d Wgre pr epar ed

o ngoouT e T A ClevPldpmi3Etlos BRa ks O R0 FISTRI MY 0

99| 16313 fremwisoBi@o26 3 0 M-, ~; ZOOZ -3 6 Ex. No. ActlveVehl cI eConc of
Active in

vehi ¢l €20 F45$PLURCNI SRS B3 0RF L %5 FasShY DRAM &P PARYSEARS. PasspLuRON C
F68NF, agmﬁanmmmmmmswramnmfeorsdmm@Rmmmmat@gmmm 70- C90

$PLURONI -V = P 4 |.GF68,

2201 1 10U PSP URERI 66" 500t RF 110 FA50PEDROR CPag o1 2

aq. 120m memoemmummﬁgolammmnmmam%ssm dirgtet at e
hexai sob % ut Lo f et ha ng .90% SDHB was m xed
t oget her li:tvw t# a spatu %Sﬁlj?gé bge%kg?euﬁ%??hh%ﬂo@gkégsq ‘M || ed ol anzapi ne
(150 ng) was weighed into a beaker. SDHB solution (5 m) 10 was added and
stirred with a spatula until the ol anzapine was uniformy mxed into the
vehicle. 15 The foll owi ng Exanpl es were prepared using substantially the
sanme procedure described in Exanple 13. Ex. No. ActiveVehicl eConc. of
Activein vehicl e190- FO0$ SDHB, 10%$ Et OH30 ng/ m 150- F75$% SDHB, 30 ng/ m - 16. 7$
PEG 200, 8. 3% Et OH160O F75% SDHB, 30 ng/ m 10$ PEG 200, 15% EtOH17_r"_O F_90%
SDHB, 10$ Et OH30 ng/ m 180 FPEG200 (| oo w w), 29 ng/ get hanol - 200 pr oof (15$

w w), SDHB (75%) /. ¢ WO 991 16313 -37 EXAMPLE 19 PCT/ US98120426 3 0 M-~
?.002 Chitosan: Water (70 g) was weighed into a beaker. Lactic acid (1 Q)
was added then 2 g of Chitosan, 5 and lastly 300 ng ol anzapi ne. The m xture
was stirred with a spatula until uniform The followi ng Exanpl es were
prepared using substantially the same procedure described in Exanple 19. 10
Ex. No. ActiveVehicl eConc. of Active in vehicle200 C96$ H20, 30 ng/ gl. 4g
Lactic acid,2.7% | ow MW CH TOSAN210O C96~ H20, 30 ny/ gl. 4$ Lactic acid,2.7%
hi h MN CH TOSAN EXAMPLE 22 CHI TOSAN. Water (25 g) was weighed into a
beaker. 15 Lactic acid (0.5 g) was added, then 765 ng of ol anzapine, and
lastly 1 g of CHI TOSAN. The m xture was stirred with a i spatula until {
uni form The foll ow ng Exanpl es were prepared using the 20 procedure
described in Exanple 22. Ex. No. ActiveVehicleConc. of Active in

vehi cl e230- C960 HZO, 1.4$ Lactic30 ng/gacid, 2.7% | ow MAChi t o0san240 C963
H20, 1.4$ Lactic30 ng/gacid, 2.7% hi7h MAChitosan WO 9/16313

PCT/ US98/ 20426 3 0 ~~~ Z02 -38 EXAMPLE 25 M scel | aneous: NaCMC (2 g) was
measured into a beaker and 100 m of water was added. The mi xture was 5
stirred at roomtenperature with a magnetic stir bar on a stir plate until
all solids dissolved. A anzapine (150 ng) was wei ghed into a beaker and
4.85 m of NaCMC vehicle was added. The m xture was stirred with a spatula
until honogenously m xed. The fornul ati on was resuspended by 10 shaki ng or
stirring imedi ately before use. The foll ow ng Exanpl es were prepared using
t he procedure described in Exanple 25. Ex. No.ActiveVehicleConc. of Active
in vehicle260- F20 NaCMC, aqueous30 ng/ m 270Na Agi nate, H-010 O



15 EXAVPLE 28 G I: MIled ol anzapi ne (120 ng) was wwei ghed into a beaker and
3.88 mM of MGLYQL 812 oil was added. The 20 mixture was stirred with a
spat ul a uf¥@ P¥8¥ogenous. The solids in formul ation sett!| edPEHYPIBROLSGCh
that fornul ati on was resuspended by shaking or stirring i medi ately before
use. 25 The foll ow ng Exanpl es were prepared using the . pr deAR 2002
described in Exanple 28. Ex. No. ActiveYyehicleConc. of Activ n

vehi cl €290 FM GLYOL 81230 m / m 300PDM CSesane oi |l 30 m / m 310PDM FM GLYCL
81230 m/m WD 92/ 16313 PCT/ US98l 210%216 0 P~I~~; 2002 -39

320PDM CM GLYCOL 81230 ng/ m 330- FSesa o1 130 m / m 340 FSesame oil 30 m

/ M 350 Sesane oil 30 ng/ M deh9tanted366 USbydmetei P30 ng/ m 37CSesane oil,
0.5 g Al-30 ng/ m nonost ear at %%ﬂoi ly Al-30

ng/ mM nonostearate (30m/m)- = = GLYOL 840, 5~30 ng/mMdeic
aci d400- C90$ Sesane oil, |10e30 dfTM Y eic 189-PExanple AL Oeic Acid: Aeic
acid (0.54 mM) and 300 ng 5 ol anzagae wereqwagned together. M GYOL 840
oil (9.2 m) was then added and7 %‘feezsol i ds ée‘rlg di ssol ved by gently

war mi ng. The fol |l owi ng Exanpl es pr epa? d*dsing 10 substantially the
sanme procedure described in Exay@&04l. Ex.5.N® ActiveVehicl eConc. of Active
in vehicle420-CA eic acid (2M vgtaé)l% M GL¥OL, 84030 ng/ M 430-CA eic acid
(2Mwt O in M GAYOL 84040 ng/n Cheicacid (2Mwt 0) in M AYQO
84030 ng/ M 450-CA eic acid (2MW0®® in M4AG2A0L 84031 ny/ m 460-FA ei ¢ acid
(100 M/ m)~ Sesame oil 30 ng/ Mg7E4ERED . 4 g JR EL40 m / nl 480- CCREMAPHOR
EL31 m /m 490 CCREMAPHOR EL30 m_/ m 500 FCREMAPHOR EL30 m /m 510-CEth 1
oleate30 m/m WD 99/ 16313 -468-PEP/ US98/ 26438 3 0 PEAR 2002 520 CBenz 1
al cohol 30 ng/ M 530-CBenz 1 benzpaa@&B® m / nk24QOPLURONI C L12130 m

/ 550 FPLURONI C L09230 m/m 560 FRIAIONI C L121,,30 ng/ M EXAMPLE 57 Gelled
Ql: To gel the oil, 25 g of alumnhum5 m)no-’s?’earate was added to 475 g of
sesane oil in a flask. The oil ¥a384i xed we¥h8& static mixer with a

stainl ess steel propeller, whilg g ng i g oil bath to 155C for 20

m nutes. Nitrogen gas was allowed to flow over the systemduring the
process. The oil was then all oved?4blcool £8-98 roomtenp. MIled

ol anzapi ne (120 ng) was wei gheds j39®6a beakereand 3.88 m of gelled sesane
oil was added . The m xture was sijlééed weél \é\%th a spatula until
honogenous. The fol |l ow ng Exarrp‘fe re pr 6& d using 15 substantially the
sane procedure described in Exahp2®8347. Ex5AcBBveVehi cl eConc. of
ActiveNo.in vehicl e580 E 95~ geL} Ilep5§esama 8 Rg/moil, 5%

al umi nummonost ear at e590- C95$ gel 1 éd” Sesane30 ng/ M oil, 5~

al um nummonost ear at e600- 95$ gel 3 etBSésame3® Mf nl di hydr at edoi |, 5~

al um nummonost earate EXAMPLE 613291 Vé: c/ QO 11, 58Wite wax (400 ng) was
measured ~_nto a beaker and 3.6,g .2%7M R _F112 oil was added. The m xture
was warmed in a water bath at afbu 80C until” the wax was nelted. Then
Stirred with a spatula until BO4ABZ/ | 6313 3 419 PCT/ US98/ 20426 3 0 MAR 2002
homogenous. M Il ed ol anzapi ne ({4 g)gyas adggdggf to the beaker and stirred
with a spatula until mixed honogenously. The 'nixture was allowed to cool to
roomtenperature while mxing. 3-352%he fol léwhAg Exanpl es were prepared

usi ng substantially the same procegyse descgidped in Exanple 61. In sone
cases the m xture was honopgeni zed '5h a hand_hel d honogeni zer to reduce

| arger particle sizes and aggreﬁa}& 10 of tt¥* active i ngr edi ent .

3.135 3.18
3.0979 1.43
3.016 1.95
2.9637 0.48
2.907 2.42
2.8256 7.46
2.7914 3.61
2.7317 1.47 -
2.6732 5.19



Ex. No. Acti veVehi cl eConc’ .of Activein vehicl e620-F90$ ﬁ/l GLYOL 812, 200

ng/ m 10$%$iﬂ$§ X630 F90$ M GLYOL 812,300 ng/ m 10$ G 1726640 FO0b M GLYOL
812, 400 "Bg‘ae— 1726650- F90$ M GLYOL 812,300 ng/ m 10$ VWFTUSHAEM0- Foos
M GLYOL 812, 200 ng/m 10$ G 1726670 F57,5% M GLYCOL 812, 300 ng/ m 2. 5% Et hyl

QA eate, 10$ Wite wax680-F90$ M GLYOL 812,400 ng/n 10$ Wiite mag%pm@% B

M GLYOL 812, 300 ng/ m 50% BRI J 52700 F8@$ M GLYCL 812, 300 m‘;;'3

Pol awax710PDM F90$ M GLYOL 812, 200 ng/ m 10~ G 1726720 F95% M GLYOL 812, 300
nmg/ M 5% G 1726730-F95% M GLYCOL_812, 300 ng/ nml 5% White wax740PDM FO0$ M GLYCOL
812,150 ng/m _10% G 1726750 F9$SRFELYOL 8926300 g/ m 10% s ncrowax760 F65%
M GLYOL 812,300 ng/m 35% Crothix WD 99/16313 -42 PCTI US98/ 20426 3 0 M~~R
2002 770PNMH F90$ Mieb¥Rkr822p30Q alukiThbias ohicie aNatRORM+R0shdv GLYOL

812, BOOI\ﬂr'-TE/ m | 0o, Pol awax790PMH F80$ M G,YOL 812, 300 ng/ m 20$ Wiite

wax SOOPMNFE Y363 e YL PEEs2E60 B AP EGR 1R PO LVBCTFROPMRSRIP M GLYOL

812, 400 putetr2d Pol avwerB2e0NHalk 983 ) Mhak Yy 313 Q:a(ﬂg/ﬁ'dr%&r yvﬁ&er
wax830PMH F90$ M GLYOL 812, 350 ng/ m 10$ Pol awax840PVH FO5% YOL 812, 350
ng/ m5$ HhffEaGRkBBOPRITEYBS2R EERPOESERELISHYMIMA 5P Mmvtiddax 86 OPVH F85$
MG YO Blfe30PafiBE nalé%e%gwaéﬁ&%w-aﬂ% YnEle¥di 8l 300 Juy ntdish

G 1726880PVH F900 M GL 812, 300 ng/ M 10$ White wax89BOPM FO0$ M GLYCL
812, 300 9/ Firkde Hhite wax90BOPM F90$ M GLYOL 812,300 ng/ m acet onel0$ Wite
waxsol vat e91BOPM F90$ M GLYOL 812, 300 ny/ m DMSOL0$ White waxinuri ties92
0% M GYOL 812,300 ng/ gl0$ G 172693P0$% M GLYOL 812, 300 ngy/ gl0%$

G 1726, 0. 03% Propyl Gal | at e940PDM FOfdbM GBYCOL 812, 200 ngy/ gl0$

G 172695BOPM F90$ M GLYCL 812, 30$10Q i.te 96QPMH F90$ M GLYCL
812?@0$10$ white wax WO 9&’?‘?@? 1:%22@5’(‘/&49%?%99 PCT/ US98/ 20426 3 0 MAR
c002 Lecithin: A anzapine (gGpaging ugntengidy ecithin was stirred well
with spatula for approximately 1§ gogsnutfsyt@ensure honogeneity. EXAMPLE
98 Lecithin + x-tocopherol: Lecithin (8.9972 g) plus 10 1.0204 g
oc-tocopherol was stirred well afdoREpt ov‘?ef%gght inthe refrigerator.. The
m xture was stirred well. then 30@.7689 ofpool®anzapi ne was added and m xed
wel | . EXAMPLE 99 15 Lecit hi n/ NVP; S]Pz zapi&e ;%500 ng) was dissolved in 3 nl
of N-nethyl pyrrolidone (NWP). L&ciPAPN (9 mMy was added and stirred wel |
with a spatula for approxinatel y6l3548Bnut e@.85 obtain a honbgenous m x. 20
EXAMPLE 100 Chol esterol / POV DC]\IE6U§E1 K-30y/g§hyl cellul ose/ NMP: O anzapi ne
(500 ng), ethyl cellulose (0.062 2 and (5 mM") were stirred well
and gently warmed for 2 3 minuteS-88e8l a @t&ar solution was obtained.

POVI DONE USP (K-30) (0.309 g) and.egbghesteol2(2.475 g) were then added to
obtain a thick gumlike fornul at isg%a@gry [ ggsi stency. 30 WD 99116313
PCTI US981 20426 -44- 3 ¢ ~~R Z002~E LE 10t ol est er ol / POVI DONE USP
(K-30)/ethyl cellul ose/ NMP: Chol ésttesal (2048% g), 0.3098 g of POVI DONE 5
USP (K-30), 0.0622 g of ethyl ceI5I Hbgge anéi 41686 g NWP were wei ghed into
a 25 m beaker. The materials contarnéd in the beaker were m xed thoroughly
and warned slightly to dissolve 4nP4i’8sol ubl @@ materials. Caution was taken
to use the mninal exposure to hgatgher sogubglizing purposes. The 10 cl ear
solution was cooled and to it was added 500 of ol anzapi ne whi ch was

t horoughly m xed, giving a clear 6al6§6yel | bv# 8ol uti on. EXAMPLE 102 15

Leci t hi n/ Chol est erol / POVI DONE USR.6K720)/ e2 hgb cel | ul ose/ NMP: 0. 2511 g of
POVI DONE USP (K-30) was wei ghed i4nt4§5% be el g To it was added 300.5 ng of
ol anzapi necoarse, 28.5 ng of ethyl €&l ul oS&"and 2.008 g of 20 chol esterol.
This dry mixture was stirred wel K.3%@4t hi s1dB8§ mi xture was added 0.7463 ¢
of ac-tocopherol and this mxturg wgg-sti r?lgaglgwel |. To this was added
3.3806 g f lecithin, m xed well. Then another 3.0825 g of |ecithin was
added and nixed wel | again. 25 EXARPPLE 1030t88i t hi n/ Chol est er ol / POVI DONE
USP (K-30)/ethyl cellul ose/ NVP: @, aszapi neocparse (300.7 ng.), 2.5821 g. of
30 NWP and 25.4 ng. of ethyl cel |l ul 39 werg ggirred well. To these were
added 248.0 ng of POVI DONE USP (R—~39%), 2.00087g of chol esterol and 2.6020 g
of lecithin. This formulati on wa8.9Riddr ed Web2. The m xture separated into
|l ayers and was warnmed in a 37C batlh %r 5 giggtes. A soft lump-like WO
99/ 16313 PCTI US98/ 20426 3 0 | ~~! 7= 2‘:’ 2 -45°TOormati on coagul ated in the
thick solution. Lecithin (2.50743g81dds adtied4and mi xed well. Eventually
the formul ation seened to | ose the gel-like coagulation and forned a -
suspensi on of ol anzapi ne. 5



-The foll ow ng exanpl es .were prepared using substantially the sane
procedureiggigeétped in Exanpl es 97 103, above. Ex. ActiveVehicl eConc.
of Exanpl eR? XYY i nvehi cl e1040 ClLeci t hi n41. 6 mg/ g95105  BCE{Yi8/20426
-al ph-tocopherol, 30 ng/ m 9690~ Lecit hi n106025~ NWP, 75~ Lecithin4l.6 m
/m 971070750 Lecithin, 25g NMP30 ng/ m 971080- C25~ NWP, 75b be&i@*ﬁg@ﬁ%n1‘
/9971090 C27. 8r NWP, 30 ng/ ml 9772. 20 LetB8+hi n110031. 50 Chol ester'ol} 63:
ng/ g983. 9~ POVI DONE USP( K- 30), 0. 80 Ethyl cellul ose, 63. 70 NMP1110_ 20. 6
Chol esterol, 15.0 ng/g(a) 982.6% POVI DONE USP%E)(K—BO) , fol | oned0. 5% Et hyl
cel 1 ul ose, by42.7 NWP, di | uti on34. 63- L@t} t hi Mwi%2hl eci t hi n1120 C2. 6~ POVI DONE
USP41. 6 ng/ g99(K-30) , 20. 6~Choles¢ssol , 0.159get hyl cel |l ul ose, 76. 3%
NMP1130 C19. 7$ Chol esterol, 39.8 ng/ . 469, PQVI DONE USP( K- 30), 0. 540

B h1120-68 5155

Et hyl cel | ul ose, 39. 80 NWP, 33. 5% Leti 1 ~ al pha-31. 55 ng/ g(a)
100t oco herol, (b) _I WD 9A/ 16313. €A% US9®/.3@426 -4 6- 3 0 MAf~ ~QO? 0. 3%
Et hyl cell ul ose, fol | onwed2. 63% POV USPRy (K- 30) , di | uti on21~

Chol esterol ,wi th68. 1a Lecithin,|ecithinl1150-'C0. 250 Ethyl 29

my/ g103cel | ul ose, 2.5~ PVP, 200 Chdt&8tkrol 9227% al pha-tocopherol, 69.5b
Leci t hi n116066. 80 Lecithin, 30 ng/#l 49€9. 2500 24t hyl cel | ul ose, 2. 5~

POVI DONE, USP( K- 30y, 20~ Chol esterol )20~_al ha-toco herol 1170- C25. 9 NwP, 30
mg/ m 1010. 26 Et hyi cel | ul ose, 2. 99 PEFAEONE YsPdk- 30), 20. 10 Chol esterol , 51. 3
Leci thin, EXAMPLE 118 5 O anzapi ng:1h®2est &x.qal9 M croparticle i 5 g (l0)

pol yvi nyl al cohol (PVA) was added t€3 0 nly ofg deioni zed water. The
solution was stirred with a nagne%l Stir bar and warned for several hours
until all of the PVA 10 dissol ved3. %24 m xt0urlé was al l owed to cool to room
tenperature. The solution was pouseggbyto g square plastic container and
stirred with an overhead stirrer at 450 RPM 1.2 g of ol anzapine and 8.8 g
of chol esterol was dissolved in 190°#84 of ﬁbﬁﬁ&lene chloride. The PVA
solution was added 15 and the m x¢2ugeswas st.iaed for 18 hon rs.

M croparticle collection: WO 99 1g§é§ -4% RCT/ U698/ 20426 3 0 M~'| ~~~~
Met hod 1: A PVA/ ol anzapi ne sol uti©h pouré t hrough 100 and 230 nesh
sieves (USA std.) respectively. The8B2d4ge andXine sections were discarded.
Particles were washed fromthe 230,s4gye widhwater into a Buchner funne
with a S Whatman #9 filter paper and vacuumfiltered. The particles were
transferred to a weighing dish and-aB%%wed &®-®%ir dry. The particle size
collected: >63 ~,tn - ¢c150 ~tm Mtboog72: A RPW ol anzapi ne sol uti on was
vacuum filtered with a Buchner fu ngh%éhro VWhat man #4 filter 10 paper
and washed with water. The particfe re transferred to a wei ghing dish
and allowed to air dry. The partizl&33Were rai si eved through a 30 nesh
sieve (USA std.) to renpove any |arge particles. Method 3: A PVA/ ol anzapi ne
sol uti on was poured h L U e rticles
wer e washed fron1th%£§%g§g ﬁ%gﬁaagﬁgfgﬁﬁggsgggécﬁﬁgﬁhgakﬁeﬁgmft% a \What man
#4 filtercpapeal hhdevRibudrttet Br edanpapinel poluwmpaphr dhefrerined to a

wei ghi ng dj I dnt [ rpay T tic [ ol | 1363

N n 20 MErR5acd: PR B/ DLaxBERrRCED) HaveRh, actpiral Fnratpest L,

si eve 5( USALEfdaytiTheppikervl es wepsenedhed byotthehdodilewdngi th water into
a Buchner, Lt.ha - fi . pap - umpfil ter
Particleslégggs%?ﬁ%%fgrfgggégag ﬁéggEFEEE&?§h§gﬁgggﬁ¥g%§dg%osg%r ?;#1The
25 dry patniTekiewBre sieved through 100 nesh sieve (USA std.). The
particle size collected: >63 dun - <150 Eun. Method 5: A PVA/ ol anzapi ne

sol ution was poured through 100 nesh sieve (USA std.). The particles were
washed fromthe sieve with water intpmyy&ughner funnel with a Whatman #9 30
filter paper and vacuumfiltered. Particles were transferred to a wei ghing
dishi8nd allowed to air dry. OHEZERANEC PNy dF@ €M ect ed: >150 Wn. The

si eved PVA/ ol anzapi ne sol uti ori-sxmactieiy r thitgadiagd decanted. The pellet was
WO 991 16313 PCT/ US98/ 20426 3 C}Q%gi;§~2 vafﬁngJiltered w th a Buchner
funnel through Whatnman #4 filtef " paper, transferred to a wei ghing dish and
air dried. Particle size collecfef04850 dua6.NBt hod 6: A PVA/ ol anzapi ne

sol ution was vacuum5 filtered w phheg Buchnergfunnel through What man #4
filter paper and washed with water. The particles were transferred to a

wei ghi ng di sh and allowed to aiﬁ°a?97 The d?dﬂﬁct was assayed for potency
by high performance 10 |iquid chromatography. ' v r-. Oo~ wwi EOQ herof
S Concol vent ExtractionStir speedStir tinmeMcro-particle collectionFx.
Activep. xc.Np, exci pJconcs. Acti veforbath(theoretical)actived%



9100 M 500 M .450 rpml8 lusGavity filter; air dry; gi evell9 O FCholer...
CH, Cl 1% PV@EHQ% 3h 30 nesh sievel 200 FChol er.10.2%400 m .500 M . 1 %500
rpnd hrsl ~4e '

[

d “2CH~Ct =PVAcool ed to 20 C1210 Chol er. - 8. 19 CTHUSA 296386 ni . |
%00 rpnB8 hrsMet hod 6u~unil | CH=Ct: PVAcool ed to 20 C1220 FChol er. 28. 9% 5

m .50 m. 196U rpnB.5 hrsMet hod 1CH, CI, PVAI 230 FChol er. < 103-238ARS002 -
m.250 n. 1 %50 rpml6 hrsMet hod 115%CH: Cl , PVA1240 FChol er. <l 00>230 =2U0
m.75U nl. 19®5U rl nnl161~r sMet hod 126. 40! CH, Ct) PVA1250 FChaf es. < 100>230
=200 n.750 m. | 9250 rpni6 t -ip%t hod 121, 49CN, CI , PVAI 260 CChol er . et hyl

ol eat e17. 2960 i nl . 0. 5% PVA428 ;ép Hr sMet hbd 94 1099 CH, C112?20- CChol er . et hyl
ol eat €15. 4960 nl . 0.5 70 PVA393 &.[@17 chr sMet hQd 31(

15% CH, Cl, | 280 CChol er. et hyl QJI %'0%]76 9/ f %dﬂ 9 510 PVA397 rpnv hrsMd~od
1(5% CH Cl 1290 FChol er. et hyl ol'éate(25% 2 h%.1200 m . |9%4130-48| 18

hr sMet hod 1(10% CH Cl PVAn 300 RG34y . (509 @524 . 1% PVA453 rpnmld. 5

hrsMet hod I CH Cl, 131 O F Chol gr.g3etshyl olgate, (50%9 25 ml. _ 1% PVA 457 rpm
14S hrs Method 3(2.~% CH C1320 FChol es. - 23, 9930 ni 250 nl 400 mil6 hrsMet hod 4
t'r ~ot w "ooeONa W 99146313 PCTNS88/ 20426 -so- 3 0 MAR 2002 a0
1, a ab adaL a' et d d Wt'a,3648 ~t ~B . oWt' et eY ~D

N O-bT!' Cbb' ~'b' D ~' ~' d' 000 "0 3Q5/O ' JO,' 530 ' ~O ~JO rJO #3~0 ~JO ' ~O

' SOONNNNNNNO-NNNNW : L, . .

. ~D~Dt 0~O~D~D~D~D~0~0O-D~Onww. md). Odfi6, w. . v, 27kl OEL0000000000u1~DO ~O et O

~00 3.8717 5.09
3.8292 13.39
3.7053 17.24
3.5827 4.82
3.4935 13.22
3.3982 2.01
3.3294 1.30
3.2026 0.98
3.1450 2.66
3.1225 1.63
3.0880 2.11
2.9614 2.49
2.9014 1.03
2.8695 2.06
2.8359 1.63 {
2.7647 1.95
2.7582 1.68
2.7496 1.84
2.7421 1.03
2.7347 1.36
2.6427 2.01

The x-ray powder diffraction patterns set forth
herein in Tables 7, 8 and 9 were obtained with a copper k of
wavelength = 1.541 A. The interplanar spacings in the

5 column marked "d" are reported in Angstroms. The detector

was a Kevex silicon lithium solid state detector.
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Olanzapine Dihydrate D is prepared by extensive
stirring of techhical olanzapine, as described in
Preparation 9, under aqueous conditions. The term "aqueous
conditions" refers to an aqueous solvent which may be either

5 water or a solvent mixture comprising water and an organic
solvent which is sufficiently water miscible to allow the
required stoichiometric quantity of water to be present in
the solvent mixture. If a solvent mixture is utilized, then
the organic solvent must be removed, leaving behind the

10 water, and/or replaced with water. The term "extensive
stirring” shall be from about four (4) hours to about six
(6) days; however, the artisan will appreciate that the time
will vary with the reaction conditions such as temperature,
pressure, and solvent. It is preferred that the aqueous

15 conditions include an aqueous solvent.

The completion of the reaction may be monitored
using x-ray powder diffraction and other such methods
familiar to the skilled artisan. Several such techniques
are described below.

20 Compound characterization methods include,
for example, x-ray powder pattern analysis,
thermogravimetric analysis (TGA), wetting characteristics,
spraying characteristics, differential scanning calorimetery
(DSC), titrametric analysis for water, and H-NMR analysis

25 for solvent content. SEMs, porosity, residual solvents
(HPLC), syringeability, light microscope particle size,
surface area, IR (for solvate/crystal form) top density,
friability may also be used to characterize the compound.

The olanzapine dihydrates described herein in

30 Preparations 9, 10 and 11 are true dihydrates having two
water molecules per drug molecule, wherein the water
molecules are incorporated into the crystalline lattice of
the dihydrate compound.
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Carriers that promote slow absorption of
olanzapine include both aqueous and non-aqueous
compositions.

Aqueous suspensions of olanzapine, olanzapine
pamoate salts or solvates thereof include the PLURONICS,
such as PLURONIC Fé68, which at the appropriate
concentrations gels at body temperature. PLURONIC
concentrations in the range of 40-45% in the presence of
olanzapine gels at body temperature and would be a preferred
composition for this use.

Alternatively, aqueous suspensions of cellulosic
or polysaccharide gums, including sodium carboxymethyl
cellulose or sodium alginate, may provide prolonged release
of olanzapine, olanzapine pamoate or solvates thereof. Other
natural or synthetic biopolymers may be used, such as,
chitosans, gelatins, collagens, haluronic acids, and the
like. 1In addition, up to about 30% by weight of release
modifying agents may be added.

Non-aqueous compositions include but are not
limited to the hydrophobic PLURONICS, propylene glycols,
polyethylene glycols and oleaginous formulations.
Hydrophobic PLURONICS include those with a
hydrophile/lipophile balance of less than 8 and may be
incorporated individually with olanzapine, olanzapine
pamoate salts or solvates thereof or in conjunction with up
to about 30% by weight of other release modifying agents
that retard absorption in the body.

Oleaginous compositions include olanzapine,
olanzapine pamoate salts or solvates thereof suspended in or
solubilized in oils and oils thickened with antihydration or
gelling agents. These antihydration or gelling agents give
the body of o0il greater viscoelasticity (and therefore
greater structural stability) and thereby slow down
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penetration of the oil by body fluids, prolonging drug
absorption.
The o0il is preferably chosen from oils which are

readily obtainable in reasonably pure form and which are

physiologically and pharmaceutically acceptable. Of course,

the o0il must be sufficiently refined so that it is stable in

storage, does not produce a precipitate upon standing, does
not have any observable chemical reactions, and has no
observable physiological reactions when administered into
the body. The preferred oils are vegetable oils such as
soybean o0il, peanut o0il, sesame o0il, cottonseed o0il, corn

oil, olive o0il, caster oil, palm o0il, almond oil, refined

fractionated o0ils, such as MIGLYOL 810, MIGLYOL 812, and the

like and derivatized oils, such as, MIGLYOL 840, and the
like. A most preferred oil is MIGLYOL 812, a fractionated
coconut 0il. Other oils may be utilized provided they meet
the requirements specified above.

Exemplary antihydration or gelling agents include
various salts of organic acids, for instance fatty acids
having from about 8 (preferably at least 10) to about 22
{(preferably up to about 20) carbon atoms, e.g., aluminum,
zinc, magnesium or calcium salts of lauric acid, palmitic
acid, stearic acid and the like. Such salts may be mono-,
di- or trisubstituted, depending upon the valence of the
metal and the degree of oxidation of the metal by the acid.
Particularly useful are the aluminum salts of such fatty
acids. Aluminum monostearate and distearate are preferred
antihydration agents. Others that may be useful include
aluminum tristearate, calcium mono- and distearate,

magnesium mono- and distearate and the corresponding

palmitates, laurates and the like. The concentration of the

these antihydration agents is usually based upon the weight
of the o0il plus the drug agent, and is usually between 1%
and 10%, and most typically between 2% and 5% by weight.

0
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ono 30 0 The biodegradable material, sucrose diactetate
hexaisobutyrate (SDHB), in solution with a pharmaceutically
acceptable solvent or solvents such as ethanol and
polyethylene glycol, has been used to provide prolonged

release of olanzapine. Other compositions of SDHB with
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stability, microsphere size and performance.

25 Cholesterol derivatives used to effect duration of
release, include cholesterol acetate, cholesterol
hemisuccinate, cholesterol oleate, cholesterol palmitate,
cholesterol stearate, and the like. Cholesterol compatible
additives may be used to further effect release, such as

30 oleic acid, ethyl oleate, methyl oleate, tristearin, and the
like.

The concentration of emulsifying agent, amount of
agitation, stirring rate, and temperature of the stirred

emulsion will effect the rate of solvent removal, size and
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for several hours until all the PVA is dissolved. The

solution is allowed to cool to room temperature. The PVA
surfactant solution is poured into a square plastic
container and stirred with an overhead stirrer at 450 RPM.

20 Olanzapine and cholesterol are dissolved in methylene
chloride. The dispersed phase is poured directly, and
immediately, into PVA solution with stirring and allowed to
stir for 18 hours at room temperature, to allow the
methylene chloride to evaporate and the cholesterol

25 microspheres to form.

The cholesterol microspheres may be collected by
isolating the microspheres on standard mesh sieves, washed
with water or other appropriate medium, and air dried.
Other collection and drying methods and pharmaceutically

30 acceptable equipment may be used and is known to those
skilled in the art.

The particle size of olanzapine, olanzapine

pamoate salts or solvates thereof used in the formulations
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If a multidose formulation is contemplated,

25 additional excipients, such as a preservative, may be
required. For example, preservatives such as, but not
limited to, tocopheral or propyl gallate may be employed.
Other preservatives include phenol, crescl, sodium
benzoate and the like.

30 Most preferably, the olanzapine formulation is
countained in packaging materials which protect the
formulation from moisture and light. For example, suitable
packaging materials include amber colored high density

polyethylene containers, amber colored glass bottles,
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introduced after a further 50ml of solvent had been

collected. Evaporation was continued until crystallization

commenced. The yellow crystals were collected by filtration

and dried under high vacuum at 120°C. Mp 203-205°C. OK by
10 1H NMR, '13C NMR and MS. HPLC purity 99.61%

OK by 1H NMR, '13C NMR and MS. HPLC purity 99.61%

1H Spectrum Peaks, 8.4, s, 2p, s, 8.2, 4, 2p, d, 7.9, s, 1lp,

s, 7.8, 4, 2p, 4, 7.2, t, 2p, &, 7.1, t, 2p, t, 6.9, m, 2p,
15 6.7, m, lp, t2, 6.4, s, lp, s, 4.8, s, 2p, s, 3.6, br, 4p,

br, 3.3, br, 4p, br, 2.8, s, 3p, s, 2.3, s, 3p, S

13C Peaks, 171.4, 156.6, 154.6, 154.5, 143.7, 138.2, 135.1,
129.5, 128.9, 128.0, 126.9, 126.6, 125.8, 124.0, 123.1,

20 122.9, 121.8, 121.6, 119.3, 118.5, 117.8, 115.9, 51.9, 43.6,
42.0, 19.3, 14.4

Preparation 4

25 Preparation of 2-methyl-4-(4-mathyl-l-piperazinyl)-10H-
thieno[2,3-b] [1,5]benzodiazepine pamocate dimethanolate
(olanzapine pamoate dimethanolate)

Into a 250 ml beaker equipped with a magnetic
stirrer was added dimethylsulfoxide (DMSO) (10 ml, 0.636 M),

30 pamoic acid (2.49 g, 6.41 mmol), and olanzapine (2.0 g, 6.40
mmol). The slurry was stirred at 20-25°C to dissolve. The
solution was added over 10 minutes to a 250 ml three necked
flask equipped with a mechanical stirrer containing methanol
(100 ml) at 20-25°C. Shortly after starting the addition to

»
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vacuo overnight at 50°C to give 4.61 g of olanzapine pamoate
dimethanolate as identified by X-ray powder diffraction

(XRPD), TGA (8.2%), gas chromotography (GC) (8.6% methanol),

10 and nuclear magnetic resonance (NMR) analysis (1:1 salt).

Praeparation 5

Preparation of 2-methyl-4-(4-methyl-l-piperazinyl)-10H-

15 thieno[2,3-b}{1,5]benzodiazepine pamoate THF solvate
(olanzapine pamoate THF solvate)

Into a 250 ml three neck flask equipped with a

magnetic stirrer was added tetrahydrofuran (THF) (60 ml),
pamoic acid (2.49 g, 6.41 mmol), and olanzapine (2.0 g, 6.40

20 mmol). The slurry was stirred at 20-25°C to dissolve (about
20 min). To the THF solution was added methanol (30 ml)
over 10 minutes. As soon as the addition for the mixture
was completed, half of the slurry was filtered. The wet
cake (1) was then dried in wvacuo overnight at 50°C to give

25 2.07 g. The remaining slurry was stirred for 2 hours at
room temperature and filtered. The wet cake (2) was then
dried in vacuo overnight at 50°C to give 2.16 g. In both
cases, the isolated material was identified as olanzapine
pamoate THF solvate by XRPD, TGA (12.7-13.5%), and NMR

30 analysis (12.2-12.9% THF, 1:1 salt).
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Preparation 9

Preparation of (2-methyl-4-(4-methyl-l-piperazinyl)-10H-
thienol2,3-b)[1,5]benzodiazepine)dihydrate D

10

A 100 g sample of technical grade olanzapine (see

Preparation 1) was suspended in water ({500 mL). The mixture
was stirred at about 25°C for about 5 days. The product was
isolated using vacuum filtration. The product was

15 identified as Dihydrate D olanzapine using x-ray powder

analysis. Yield: 100 g. TGA mass loss was 10.2%.

Preparation 10

20 Preparation of (2-methyl-4-(4-methyl-l-piperazinyl)-10H-

thieno[2,3~-b][1,5]benzodiazepine)dihydrate E
A 0.5 g sample of technical grade olanzapine was

suspended in ethyl acetate (10 mL) and toluene (0.6 mL).
The mixture was heated to 80°C until all the solids

25 dissolved. The solution was cooled to 60°C and water (1 mL)
was added slowly. As the solution cooled to room
temperature, a crystal slurry formed. The product was
isolated using vacuum filtration and dried under ambient

conditions. The product was identified as Dihydrate E

30 using x-ray powder analysis and solid state 13C NMR. TGA

mass loss was 10,5%, VYield: 0.3 g.

=
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1098k 838" 8‘ Fgﬂég@ B xﬁ%’%&%@ﬁ@‘%&%ﬁg‘%%% 0BK83& ()-[3

1093k&3&' () -[ 3kU e@ ;10-@\@5le?.&1@%3 MBS (drdde IPEKBRBE e - Y34

1098k83& gLéLgnégW K83 aberl 3 (88 mL). The mixture was stirred at
about 25°C for 6 hours. The product was isolated using
vacuum filtration. The product was identified as Dihydrate

B olanzapine using x-ray powder analysis. Yield: 10.86 g.

10
The following abbreviations are used in the
tabulated examples below:
0 = olanzapine particle size
undetermined
15 O-F = olanzapine milled fine;
particle size less than 5 um
o-C = olanzapine milled coarse;
particle size from 20-60 um
OPDM-C = olanzapine pamoate
20 . dimethanolate milled coarse
particle size from 20~60 pm
OPDM-F = olanzapine pamoate
dimethanolate milled fine;
particle size less than 5 um
25 OPMH = olanzapine pamoate monohydrate
OPMH~-F = olanzapine pamoate monohydrate
milled fine; particle size
less than 5 um
BOPM or BOQP = bis(olanzapine) pamoate
30 monohydrate
BOPM-F or BOP=F = bis(olanzapine) pamoate
monohydrate milled fine
particle size less than 5 um
aq = agueous
35 PEG200 = polyethylene glycol having an

average mole cellular weight
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1098k83&' () -
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1098k83&' () -
5

10

15

20

[3
[3
[3
[3

83& ()-[3 10%8k83& ()-[3

Et®iBKk83& ()-[3 1098KkB3ENANGBS7 2010 1098k83& ()-[33kU e@
CHIRIAND (1ob 40101 A Oy 109GLBBEL () o 3 10RBKBFS ()-[3
1098Kk83& ()-13 109883 ()2l 8 HLoR mateddids vetght
NaCMC = sodium carboxymethyl
cellulose, sodium salt
Wrt = with respect to
BRIJ®-52 = polyoxoethylene(2)cetyl ether
" surfactant
Carnauba = wax
G-1726® . = polyosythylene (20)serbitol
beeswax derivative
PLURONIC = nonionic surfactants which are

block copolymers of propylene
oxide and ethylene oxide. The
propylene oxide block is
sandwiched between two ethylene
oxide blocks. Poly(oxyethylene)
groups on both ends of
polyoxypropylene chain.

HO (CH5CH»0) 5 (CHCH3CH»0) ,CHoCH,0) oH

The alphabetical designation explains the physical form of

the product: 'L' for liquids, 'P' for pastes, 'F' for solid

25 forms. The first digit (two digits in a three-digit number)

in the numerical designation, multiplied by 300, indicates

the approximate molecular weight of the hydrophobe). The

last digit, when multiplied by 10, indicates the approximate

ethylene oxide content in the molecule.

30

35

NF = National Formulary = meets
standards for polaxamers which is
the generic designation for

pluronics
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5 PLURONICS L1l21
PLURONICS L092

MIGLYOL 810 = triglycerides of the fractionated
vegetable fatty acids C8 and C10
10 (caprylic/capric acids)
MIGLOYOL 812 = differs from 810 only in the

C8/C1l0 ratio. Has a higher Cl0
ratio and the viscosity and cloud
X point is higher.

15 MIGLOYQOL 840 = propylene glycol diester of
saturated vegetable fatty acids
with chain lengths C and C10
(capric/caprylic acids).

CREMAPHOR EL = a derivative of castor oil and
20 ethylene oxide polyethoxylated
castor o0il. A mixture of a
hydrophobic portion containing
ricinoleic acid esters, glycerol
and polyglycol ethers, and castor
25 0il and a hydrophilic portion
containing polyethylene glycol and
ethoxylated glycerol.

CHREMAPHORE RHA40. = 40 moles ethylene oxide per mole of
hydrogenated castor oil.
30 CHREMAPHORE RH60 = 60 moles ethylene oxide per mole of

hydrogenated castor oil.
POVIDONE USP (K-30)

polyvinyl pyrrolidone United States
Pharmacopeia XXIII: k wvalue: 30

(intrinsic viscosity)
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tetrasterate
SYNCROWAX = synthetic beeswax
POLAWAX = emulsifying wax
Tween 20 = polyoxyethylene 20 sorbitan
10 monolaurate, a laurate ester of

sorbitol. The 20 stands for 20
moles of ethylene oxide
copolymerized with one mole of
sorbitol.

15 Tween 80 = polyoxyethylene 80 sorbitan
monooleate, an oleate ester of
sorbitol. The 80 stands for 80
moles of ethylene oxide
copolymerized with one mole of

20 sorbitole.

( Example 1

PLURONICS®: PLURONIC® F68NF (50 g) was mixed in
25 111 ml of HLCP grade water. The mixture was intermittently
stirred with a spatula and cooled in the freezer. A
sonicator was used to help break up undissolved material.
The mixture was cooled and stirred until a clear solution
resulted. Olanzapine (300 mg) was mixed with 10 ml of the
30 PLURONIC® solution with a spatula until homogenous. The

mixXture was kept refrigerated until used.

The following Examples were prepared using

substantially the same procedure described in Example 1.
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1093k83& () -[3sWH 100Rk83&' §)-13 100RK]3L ()-[3 10pRk]EM Vehiela) @
1098k834'2) - [ 3t X<ARR3L () - | 45BORFLRONIC HefNmognhae (130 JaymBraze|() - [
1093k834 3) - [ 3 109@kER& () - [ b 4PGUBRERONIC [F58,GkaB& () - BOt Medupkaa|() - [
1098k834' 4) - [ 3 109@kE3& () - [ B 4ABCYEUBRONTC [FHENF, aq 90 mg/ml

5 O-F 41% PLURONIC F68NF,aq 30 mg/ml

6 O-F 41% PLURONIC F68NF, aq 90 mg/ml

7 0-C 40% PLURONIC F68,aq 40 mg/ml

8 O-F 45% PLURONIC F68,aq 31 mg/ml

9 O-F 41% PLURONIC F68, aqg. 30 mg/ml

10 O-F 41% PLURONIC F68, ag. 90 mg/ml

11 O-F 45% PLURONIC F68, aqg. 120 mg/ml

12 O-F 41% PLURONIC F68, ag. 120 mg/ml

EXAMPLE 13

Sucrose diacetate hexaisobutyrate (SDHB): A
solution of 10% ethanol and 90% SDHB was mixed together with
a spatula in a beaker until homogenous. Milled olanzapine
(150 mg) was weighed into a beaker. SDHB solution (5 ml)
10 was added and stirred with a spatula until the olanzapine

was uniformly mixed into the wvehicle.

The following Examples were prepared using

substantially the same procedure described in Example 13.

15
Ex. No. Active Vehicle Conc. of Active
in vehicle
14 O-F 90% SDHB, 10% EtOH 30 mg/ml
15 o-F 75% SDHB, 30 mg/ml
-16.7% PEG 200,
8.3% EtOH
16 O-F 75% SDHB, 30 mg/ml
10% PEG 200,
15% EtOH
17 O-F 90% SDHB, 10% EtOH 30 mg/ml
18 O~-F PEG200 (10% w/w), 29 mg/g
ethanol-200 proof
(15% w/w), SDHB (75%)

ww
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The mixture was stirred with

The following Examples were prepared using

substantially the same procedure described in Example 19.

10
Ex. No. Active Vehicle Conc. of Active
in wvehicle

20 0-C 96% H,O0, 30 mg/g
1.4% Lactic acid,
2.7% low MW CHITOSAN

21 0-C 96% H,O0, 30 mg/g
1.4% Lactic acid,
2.7% high MW CHITOSAN

EXAMPLE 22
CHITOSAN: Water (25 g) was weighed into a beaker.

15 Lactic acid (0.5 g) was added,
and lastly 1 g of CHITOSAN.

spatula until uniform.

then 765 mg of olanzapine,

The mixture was stirred with a

The following Examples were prepared using the

20 procedure described in Example 22.

Ex. No. | Active Vehicle Conc. of Active
in vehicle
23 0-C 96% H,0, 1.4% Lactic 30 mg/g
acid, 2.7% low MW
Chitosan
24 0-C 96% H,0, 1.4% Lactic 30 mg/g
acid, 2.7% high MW
Chitosan

[3
[3



1098k83& ()-[3 10°/<Bk83&'() [3 1098k83& ()-[3 10%8k83& ()-[3 10%8k83& ()-[3

1098k 83& %“} 3x\ @D 1098k83& ()-[3 1098k83& ()-[3 109Bk83¢& ( l32_!1/53:),1@ e@
1098k83& MQPA16313 0ogKk83& ()-[ 109Bk83&' () - [3 1098k83& () - 59%294%¢ ()-[ 3
1098k83& ()-[3

109B8k83& ()-[3 1098k83& ()-[3 _? 1098k83& ( 0?3%/8%23
& ()-[3

)- [
1098k838& ()-[3 109Bk83& ()-[3 109Bk83& ()-[3 109Bk83& ()3[
109B8k83& ()-[3! _? 10%8k83& ()-[ 10%3k838-()-[3 10%3k83& (
109B8k83& ()-[3 109Bk83& ()-[3 109Bk83& ()-[3 109Bk83& ()- [3I$ ),. 1.2
1098k83& ()-[ 109Bk83& ()-[3 10%k%§§10%k83&' ()-[3 1098k83& ()-[3
109B8k838& ()-[3 109B8k83& ()-[ 313689 1098k83&' ()-[ 3

1098k83& ()-[3 1098k83& ()-[39: =>?@BpT8 10% 1098k83& ()-[3 1098k83& ()-[3
1098k83&' -[3 1098k83& 3 1098k83& -1.3 1098k83&

Tovakoaa (). | sBconrbEprtiahaptetonbamc) 2 5)) Hos, dsaRires RhRdae ()-[3
10%3k83&5béak3rlﬁﬁ@k83& fl- b8 water was added. The mixture was

5 stirred at room temperature with a magnetic stir bar on a
stir plate until all solids dissolved. Olanzapine (150 mg)
was weilghed into a beaker and 4.85 ml of NaCMC vehicle was
added. The mixture was stirred with a spatula until
homogenously mixed. The formulation was resuspended by

10 shaking or stirring immediately before use.

The following Examples were prepared using the procedure
described in Example 25.

Ex. Active |Vehicle Conc. of Active
No. in vehicle
26 O~-F 2% NaCMC, aqueous 30 mg/ml
27 0] Na Aginate, H;0 10 &
15
EXAMPLE 28

Oil: Milled olanzapine (120 mg) was weighed into

a beaker and 3.88 ml of MIGLYOL® 812 oil was added. The

20 mixture was stirred with a spatula until homogenous. The
solids in formulation settled easily such that formulation
was resuspended by shaking or stirring immediately before
use.

25 The following Examples were prepared using the
procedure described in Example 28.

Ex. Active Vehicle Conc. of Active
No. in vehicle
29 O-F MIGLYOL 812 30 mg/ml
30 OPDM-C Sesame oil 30 mg/ml
31 OPDM-F MIGLYOL 812 30 mg/ml
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37 O Sesame o0il, 0.5 g Al-{30 mg/ml
monostearate-
nongelled
38 0 Sesame o0il; Al- 30 mg/ml
monostearate (30
mg/ml)-non-gelled
39 o-C 95% MIGLYOL® 840, 5% |30 mg/ml
Oleic acid
1 40 o-C 90% Sesame oil, 10% 30 mg/ml
Oleic acid
Example 41
Oleic Acid: Oleic acid (0.54 ml) and 300 mg
5 olanzapine were warmed together. MIGLYOL® 840 oil (9.2 ml)

10

was then added and all solids were dissolved by gently

warming.

The following Examples were prepared using

substantially the same procedure described in Example 41.

Ex. No. Active Vehicle Conc. of Active
in vehicle
42 0-C Oleic acid (2M wrt 30 mg/ml
0), MIGLYOL 840
43 0-C Oleic acid (2M wrt Q) | 40 mg/ml
in MIGLYOL 840
44 0-C Oleic acid (2M wrt O) | 30 mg/ml
in MIGLYOL 840
45 o~-C Oleic acid (2M wrt 0) | 31 mg/ml
in MIGLYQL 840
46 O-F Oleic acid (100 30 mg/ml
ml/ml); Sesame o0il
47 C~C CREMAPHOR EL 40 mg/ml
48 0-C CREMAPHOR EL 31 mg/ml
49 Q-C CREMAPHOR EL 30 mg/ml
50 O-F CREMAPHOR EL 30 mg/ml
51 0-C Ethyl oleate 30 mg/ml
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EXAMPLE 57
Gelled 0il: To gel the o0il, 25 g of aluminum
mono~-stearate was added to 475 g of sesame o0il in a flask.

The o0il was mixed with a static mixer with a stainless steel

propeller, while warming in an oil bath to 155°C for 20
minutes. Nitrogen gas was allowed to flow over the system
The oil was then allowed to cool to

(120 mg)

beaker and 3.88 ml of gelled sesame oil was added .

during the process.

room temp. Milled olanzapine was weighed into a
The

mixture was stirred well with a spatula until homogenous.

The following Examples were prepared using
substantially the same procedure described in Example 57.

Ex. Active Vehicle Conc. of Active
No. in vehicle
58 O-F 95% gelled Sesame 30 mg/ml
0il, 5% aluminum
monostearate
59 0-C 95% gelled Sesame 30 mg/ml
0il, 5% aluminum
monostearate
60 o- 95% gelled Sesame 30 mg/ml
dihydrated | 0il, 5% aluminum
monostearate
EXAMPLE 61
Wax/0il: White wax (400 mg) was measured into a

beaker and 3.6 g of MIGLYOL® 812 oil was added.

The
mixture was warmed in a water bath at around 80°C until the

wax was melted. Then stirred with a spatula until

—r—
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mixing. ,

5
The following Examples were prepared using

substantially the same procedure described in Example 61.

In some cases the mixture was homogenized with a hand held

homogenizer to reduce larger particle sizes and aggregates

10 of the active ingredient.

Ex. No. Active Vehicle Conc. of Active
in vehicle
62 o~-F 90% MIGLYOL 812, 200 mg/ml
10% White wax
63 O-F 80% MIGLYOL 812, 300 mg/ml
10% G-1726
64 O-F 90% MIGLYOL 812, 400 mg/ml
10% G-1726
65 O-F 90% MIGLYOL 812, 300 mg/ml
10% White wax
66 O-F 80% MIGLYOL 812, 200 mg/ml
10% G-1726
67 O-F 57.5% MIGLYOL 812, 300 mg/ml

2.5% Ethyl Oleate,
10% White wax

, 68 O-F 90% MIGLYOL 812, 400 mg/ml
{ 10% White wax
69 O-F 50% MIGLYOL 812, 300 mg/ml
50% BRIJ 52
70 O-F 80% MIGLYOL 812, 300 mg/ml
20% Polawax
71 OPDM-~F 90% MIGLYOL 812, 200 mg/ml
10% G-1726
72 O-F 95% MIGLYOL 812, 300 mg/ml
5% G-1726
73 O-F 95% MIGLYOL 812, 300 mg/ml
5% White wax
74 OPDM-F 90% MIGLYOL 812, 150 mg/ml
10% G-1726
75 O-F 90% MIGLYOL 812, 300 mg/ml
: 10% syncrowax
76 O-F 65% MIGLYOL 812, 300 mg/ml

35% Crothix
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10%‘(83%'#?‘?9_*9‘“@8?%%%— WICLYOL 512, 300 mg/ml
20% White wax
80 OPMH-F 90% MIGLYOL 812, 400 mg/ml
10% White wax
81 OPMH-F 90% MIGLYOL 812, 400 mg/ml
10% Polawax
82 OPMH-F . 95% MIGLYOL 812, 400 mg/ml
5% White wax
83 OPMH-F 90% MIGLYOL 812, 350 mg/ml
10% Polawax
84 OPMH-F 95% MIGLYOL 812, 350 mg/ml
5% White wax
85 OPMH-F 95% MIGLYOL 812, 350 mg/ml
5% White wax
86 OPMH-F 85% MIGLYOL 812, 300 mg/ml
15% Polawax
87 OPMH-F 90% MIGLYOL 812, 300 mg/ml
10% G-1726
88 OPMH-F 90% MIGLYOL 812, 300 mg/ml
10% White wax
89 BOPM-F 90% MIGLYOL 812, 300 mg/ml
10% White wax
90 BOPM-F 90% MIGLYOL 812, 300 mg/ml
acetone 10% White wax
solvate
91 BOPM-F 90% MIGLYOL 812, 300 mg/ml
DMSO 10% White wax
impurities
92 0] 90% MIGLYOL 812, 300 mg/g
10% G-1726
93 o 90% MIGLYOL 812, 300 mg/g
10% G-1726,
0.03% Propyl
Gallate
94 OPDM-F 90% MIGLYOL 812, 200 mg/g
110% G-1726
95 BOPM-F 90% MIGLYOL 812, 30%
10% white wax
96 OPMH-F 90% MIGLYOL 812, 30%
10% white wax
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lecithin was stirred well with spatula for approximately 15

5 minutes to ensure homogeneity.

EXAMPLE 98

Lecithin + «-tocopherol: Lecithin (8.9972 g) plus

10 1.0204 g x-tocopherol was stirred well and kept overnight in
the refrigerator. The mixture was stirred well, then 300.7

mg of oclanzapine was added and mixed well.

EXAMPLE 99
15
Lecithin/NMP: Olanzapine (500 mg) was dissolved
in 3 ml of N~methyl pyrrolidone (NMP). Lecithin (9 ml) was
added and stirred well with a spatula for approximately 15
minutes to obtain a homogenous mix.
20

EXAMPLE 100

Cholesterol/POVIDONE USP (K-30)/ethyl
cellulose/NMP: Olanzapine (500 mg), ethyl cellulose (0.062
25 g) and NMP (5 ml) were stirred well and gently warmed for 2-
3 minutes until a clear solution was obtained. POVIDONE USP
(K-30) (0.309 g) and cholesterol (2.475 g) were then added
to obtain a thick gum-like formulation, dry in consistency.

30
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cellulose/NMP: Cholesterol (2.475 gqg),

0.3098 g of POVIDONE

USP (K-30), 0.0622 g of ethyl cellulose and 9.1686 g NMP

were weighed into a 25 ml beaker. The materials contained

in the beaker were mixed thoroughly and warmed slightly to

dissolve any insoluble materials. Caution was taken to use

the minimal exposure to heat for solubilizing purposes. The

clear solution was cooled and to it was added 500 mg of

olanzapine which was thoroughly mixed, giving a clear pale

yellow solution.

EXAMPLE 102

Lecithin/Cholesterol/POVIDONE USP (K-30)/ethyl

cellulose/NMP: 0.2511 g of POVIDONE
into a beaker. To it was added 300.5

USP (K-30) was weighed

mg of olanzapine-

coarse, 28.5 mg of ethyl cellulose and 2.008 g of

cholesterol. This dry mixture was stirred well. To this

dry mixture was added 0.7463 g of «x-tocopherol and this

mixture was stirred well. To this was added 3.3806 g

lecithin, mixed well. Then another 3.0825 g of lecithin was

added and mixed well again.

EXAMPLE 103

Lecithin/Cholesterol /POVIDONE USP (K-30)/ethyl
cellulose/NMP: Olanzapine-coarse (300.7 mg.), 2.5821 g. of

NMP and 25.4 mg. of ethyl cellulose were stirred well. To
these were added 248.0 mg of POVIDONE USP (K-30), 2.0008 g
of cholesterol and 2.6020 g of lecithin. This formulation

was stirred well. The mixture separated into layers and was

warmed in a 37°C bath for 5 minutes.

A soft lump-like

N
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formed a suspension of olanzapine.

The following examples were prepared using

substantially the same procedures described in Examples 97-

103, above.
Ex. |Active Vehicle Conc. of Example
No. Active in
vehicle
104 0-C Lecithin 41.6 mg/qg 95
105 0-C 10% alph-tocopherol, 30 mg/ml 96
90% Lecithin
106 0] 25% NMP, 75% Lecithin|41.6 mg/ml 97
107 0 75% Lecithin, 25% NMP | 30 mg/ml 97
108 0-C 25% NMP, 75% Lecithin| 41 mg/g 97
109 o-C 27.8% NMP, 30 mg/ml 97
72.2% Lecithin
110 0 31.5% Cholesterol, 63.7 mg/g 98
3.9% POVIDONE USP
(K-30),
0.8% Ethyl cellulose,
63.7% NMP
111 0 20.6% Cholesterol, 15.0 mg/g {a) 98
2.6% POVIDONE USP (b)
(K-30), followed
0.5% Ethyl cellulose, by
42.7% NMP, dilution
34.6% Lecithin with
lecithin
112 o-C 2.6% POVIDONE USP 41.6 mg/g 99
(K-30), 20.6%
Cholesterol,
0.5% ethyl cellulose,
76.3% NMP
113 0-C 19.7% Cholesterol, 39.8 mg/g 39
2.46% POVIDONE USP
(K-BO) ’
0.54% Ethyl
cellulose,
39.8% NMP,
33.5% Lecithin
114 o-C 7.9% alpha- 31.55 mg/g {(a) 100
tocopherol, {b)
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cellulose, 2.5% PVP,
20% Cholesterol,
7.7% alpha-
tocopherol,

69.5% Lecithin

116 0 66.8% Lecithin, 30 mg/ml 100
0.25% ethyl
cellulose,

2.5% POVIDONE,
USP(K-30)},

20% Cholesterol,

20% alpha-tocopherol
117 0~C 25.9% NMP, 30 mg/ml 101
0.26% Ethyl
cellulose,

2.49% POVIDONE USP
(K-30),

20.1% Cholesterol,
51.3% Lecithin,
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EXAMPLE 118

5 Olanzapine-Cholesterol Microparticle

5 g (1%) polyvinyl alcohol (PVA) was added to 500 ml of
deionized water. The solution was stirred with a magnetic
stir bar and warmed for several hours until all of the PVA

10 dissolved. The mixture was allowed to cool to room
temperature. The solution was poured into a square plastic
container and stirred with an overhead stirrer at 450 RPM.
1.2 g of olanzapine and 8.8 g of cholesterol was dissolved
in 100 ml of methylene chloride. The PVA solution was added

15 and the mixture was stirred for 18 hours.

Microparticle collection:
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1098k83& ()41 3; 19%8K83& (L [3KWY 4@ arded. Particles were washed
from the 230 sieve with water into a Buchner funnel with a
5 Whatman #4 filter paper and vacuum filtered. The particles

were transferred to a weighing dish and allowed to air dry.
The particle size collected: >63 pum - <150 um.
Method 2: A PVA/olanzapine solution was vacuum
filtered with a Buchner funnel through Whatman #4 filter
10 paper and washed with water. The particles were transferred
to a weighing dish and allowed to air dry. The particles
were dry sieved through a 30 mesh sieve (USA std.) to remove
any large particles.
Method 3: A PVA/olanzapine solution was poured through
15 230 mesh sieve (USA std.). The particles were washed from
the sieve with water into a Buchner funnel with a Whatman #4
filter paper and vacuum filtered. Particles were
transferred to a weighing dish and allowed to air dry. The
particle size collected: >63 pm.
20 Method 4: A PVA/olanzapine solution was poured through
230 mesh sieve (USA std.). The particles were washed from
{ the sieve with water into a Buchner funnel with a Whatman #4
filter paper and vacuum filtered. Particles were
transferred to a weighing dish and allowed to air dry. The
25 dry particles were sieved through 100 mesh sieve (USA std.).
The particle size collected: >63 um - <150 um.
Method 5: A PVA/olanzapine solution was poured through
100 mesh sieve (USA std.). The particles were washed from
the sieve with water into a Buchner funnel with a Whatman #4
30 filter paper and vacuum filtered. Particles were
transferred to a weighing dish and allowed to air dry. The
particle size collected: >150 um. The sieved PVA/olanzapine

solution was centrifuged and decanted. The pellet was
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éll%ered with a(guchner funnel through Whatman #4 filter
paper and washed'w1th water. The particles were transferred

to a weighing dish and allowed to air dry.

The product was assayed for potency by high performance

10 liquid chromatography.
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R%lghﬂdﬂlne (0.5 g milled) and 4.5 g of cholesterol were

dissoclved in 50 ml of methylene chloride.

spray

long drying column.
follows:

air flow volume
Kgf/cm'.

This solution was
dried with a lab scale Yamato spray dryer with a 60 cm

The dryer conditions were set as

inlet temp. 50 °cC, 33 °c,
55 m%, 0.55

The microparticles were collected in a vial at the

outlet temperature

spray atomizing volume

outlet and sieved to 63-150 um particle size and assayed for

potency by high performance liquid chromatography.

The following examples were prepared using

substantially the same procedure as described in

Example 164.
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J310%@ﬁ:R§i£%éhV8nto the syringe. Dialysis tubing was cut into 5-6

cm length and kept moist in a beaker of water. One end of

the tubing was clipped off with a tubing clip. The tubing
was tared on a scale and from the syringe one ml of
formulation was dispensed into the tubing. The open end was
10 clipped and the final weight was recorded. The filled
dialysis tubing was placed in a 900 ml dissolution vessel
filled with 250 ml Dulbecco’s phosphate buffered saline pH

7.4 at 37°C. The vessels were placed in a Vankel
dissolution apparatus with paddles rotating at 50 RPM.

15 Samples were pulled manually by stopping the rotation of the
paddles and removing 2 ml aliquot samples with pipets.
Samples were pulled at 2, 4, 8, 12, 24, 48, and consecutive
24 hour intervals from 48 hours up to 4 weeks in duration.
At 2, 4, 8, and 12 hour samples the media was replaced with

20 2 ml of fresh buffer. At each 24 hour time point the entire
media volume was replaced with fresh media pre-warmed to

[ 37°C. The samples were placed directly into HPLC vials and
' assayed for potency by high pressure liquid chromatography.
Formulations were tested using the release assay

25 described above and were found to have an acceptable

prolonged sustained release rate of active at from 48 hours

to up to 4 weeks.

Rabbit Assay
30 New Zealand White rabbits were selected for the

evaluation of depot formulations because the size of their
leg muscles facilitates dose administration and evaluation

of the injection site.
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varied with the concentration of the formulation but did not
exceed 2 mL per injection. The rabbits were given 10 mg of
olanzapine/kg body weight.
A 2 mL blood sample was collected from the medial
10 ear artery or jugular vein into heparinized collection tubes
once prior to dose administration and at 4 hours after dose
adnministration and again daily after 1, 2, 7, 10, and 14
days. Plasma was harvested and plasma concentration of
olanzapine was determined by HPLC.
15 Formulations of the instant invention were tested
in the rabbit assay and found to show effective

concentrations of olanzapine of up to 14 days.

Dog Assa
20 The beagle dog was selected because much is known
about the pharmacokinetics of olanzapine in dogs. Since
there is no difference in the pharmacokinetic of olanzapine it
between the sexes, dog selection was not based on sex.
Three dogs (male or female) were used for each formulation.
25 The dogs were adults (> 6 months old) and weighed between 8
to 21 kg. The dogs were given a single injection with a 20
or 21 gauge needle into the gluteal or biceps femoris
muscle. The dose volume varied with the concentration of
the formulation but did not exceed 2 mL per injection. The
30 dogs were given 10 mg of olanzapine/kg of body weight.

At each time point, a 2 mL blood sample was
collected from the jugular vein into heparanized collection
tubes. Blood samples were collected once prior to dose
administration and at various time points after dose
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points are at 0.5, 1, 2, 4, 8, and 24 hours after dose
administration and once daily after 2, 4, 7, 14, 21, and 28
days. Plasma was harvested and plasma concentration of
5 olanzapine was determined by HPLC.
Formulations of the instant invention were tested
in the dog assay and found to show effective concentrations

of olanzapine at up to 28 days.
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an oleaginous carrier or cholesterol mlcrosphere carrier.

2. A formulation as claimed in Claim 1 wherein
said formulation has a prolonged sustained release of

10 greater than 7 days and a burst release of less than 15% of

the active ingredient.

3. A formulation as claimed in Claim 1 wherein
said carrier is oleagenous.
15
4. A formulation of Claim 1 wherein said carrier
is selected from the group consisting of PLURONICS,
cellulosic, gums, polysaccharide gums, vegetable oils,
refined fractionated oils, sucrose diacetate

20 hexaisobutyrate, chitosan, lecithin, and POVIDONE.

5. A formulation as claimed in Claim 4 wherein
said carrier is selected from the group consisting of
PLURONICS,; cellulosic gums, polysaccharide gums, vegetable

25 oils, and refined fractionated oils.
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5 7. A formulation as claimed by Claim 6 wherein
the pharmaceutically acceptable excipient is selected from
the group consisting of a gelling agent and an antihydration

agent.

10 8. A formulation as claimed in Claim 7
comprising olanzapine pamoate monohydrate, MIGLYOL812 and

white wax.

9. A formulation as claimed in Claim 1 wherein
15 olanzapine is the substantially pure Form II polymorph
having a typical x-ray powder diffraction pattern as

ro represented by the following interplanar spacings:

d (A)
10.2689
8.577
7.4721
7.125
6.1459
6.071
.4849
.2181
.1251
.9874
. 7665
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10. A formulation as claimed in Claim 1 wherein

the carrier is a cholesterol microparticle.

5 11. A formulation as claimed in Claim 10 wherein

the microparticle is a microsphere.

12. A formulation as claimed in Claim 10 wherein
the cholesterol is selected from the group consisting of
10 cholesterol, cholesterol palmitate, cholesterol oleate,

cholestercl stearate, and cholesterol hemisuccinate.
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17. A formulation as claimed in Claim 16 wherein
the oleaginous carrier is selected from the group consisting
15 of PLURONICS, cellulosic gums, polysaccharide gums,

vegetable o0ils, and refined fractionated oils.

18. A formulation as claimed in Claim 1 for use
as a depot dosage form.

20
19. A formulation as claimed in Claim 1 for use

as a fast acting intramuscular dosage form.

20. A formulation as claimed in Claim 1 wherein

25 the active ingredient is selected from the group consisting
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26. A formulation as claimed in Claim 20 wherein
the active ingredient is bis(olanzapine) monohydrate having
5 a typical x-ray powder diffraction pattern as represented by

the following interplanar spacing:

d-spacing  Intensity
15.77 26
10.44 23
9.64 24
9.31 13
8.27 23
8.17 14
'8.13 14
7.84 27
7.81 30
7.41 60

7.12 40



109ks10% 1#f & () - s10% 1#f & () - ks10% 1#f & () - s10% 1#f & () - k_8d8g8h8i 8y888p0O.
D L10% & ()- #10% & ()- (.
#10% & () f& ()-ks10% 1#f & ()-s10% 1#f & ()-889®' 9Y9cInd|\<.D LI @Z
10% & () - ?’?’c@f‘%% & ()-s 910% & ()- 9109% & ()- F10% & ()- PCT Sow/a0426
SZ10% & () - mOn9t 9wOx9} 999xX@ LY 1 @Z 10% & ()-sl @Z 10% & ()-sY | @Z

10% & ()-sl @Z 10% & ()-sY 99999999pX<D LI @Z 10% & ()-sY l@@zg @ &2% -S1 @
Z 10% & ()-sY | @Z 10% & ()-sl @Z 10%&4€) - s99999999sWD | 1 8? P? sl @
Z 10% & ()-sY | @Z 10% & ()-sl @Z 10% & ()-sY | @Z 10% & ()-s99999999xX@ Y
| @Z 10% & ()-sl @Z 10% & ()-sY Jg@Z 10% & (ph=sl @Z 10% & ()-sY
99999999pX<D | @Z 10% & ()-sY d.@Z 10% & ()-3:@Z 10% & ()-sY | @Z

10% & ()-sl @Z 10% & ()-s99999939sWD | @Z 1Q¥ & ()-sl @Z 10% & ()-sY | @Z
10% & ()-sl @Z 10% & ()-SY | @Z (0% & ()-5998399: : xX@ Y | @Z 10% & ()-sl @

Z 10% & ()-sY | @Z 10% & ()-sSls@s 10% & ()-s¥g:: ::::pX<D1@Z
10% & ()-sY | @Z 10% & ()-sl @ZgeP% & ()-sY h@Z
5.59 89
5.25 26
5.00 34
4.96 31
4.88 61
4.85 73
4.71 34
4.52 19
4.33 11
4.19 100
4.12 48
4.05 39
3.97 30
3.89 31
3.80 29
3.72 20
3.70 21
3.58 33
3.45 27
3.04 13
2.84 16

27. A compound which is an olanzapine pamoate

salt or solvate thereof.

28. A compound as claimed in Claim 27 wherein the

pamoate salt is olanzapine pamoate dimethanolate having a
typical x-ray powder diffraction pattern as represented by

the following interplanar spacing:

d-spacing Intensity
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7.77 14
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29. A compound as claimed in Claim 27 wherein the
pamoate salt is olanzapine pamoate monohydrate having a
5 typical x-ray powder diffraction pattern as represented by

the following interplanar spacing:

d-spacing Intensity
10.76 98
9.20 62
8.38 85
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4.64 17

4.48 18



CriiiiyX7> Y 10% & ()- s' 10% & ()-s, L10%& ()- t,L10%& ()- ,L10%& ()-
T [[07> L 10%& ()- L, 10% & ()- 9&110% & ()- 110% & ()-

S# 10%&' (& Y1004 & () -; <<<<<<<kS7> | & 10% & ()-f& Ol & 10% & ()-fl &
10% & ( PEPI6Hos & ()-F1 & 10% & ()-f<< <U(<)<.<l<sW>PCEUSIB20426

10%&'() fl&' 10% & ()-f 1& 10%& ()-fl& 10% & ()-f |&
10% & ()-f1<2<7<: <; <@C<D<xX@ |1& 10% & ()-fl & 10%&'()-5 ﬁ -
109% & ()-f1& 109 & ()-f D<I <L<MKR<U<Mg<pX<> | & 10% & ()-3 01 MAR 2002
10% & ()-f1& 10% & ()-f 1& 10% & ()-fl &
10% & () - f[ <*<_<d<g<h<nxp<sWp i 0% & ()bl & 10% & ()-f &
10% & ()-fl& ~10% & ()-f |&I4 5%&() fp<q§\i<y<z<<<<xx@> | &
10% & ()-fl&  10% & ()-f &, 30% & ()-f18& 3510% & ()-f <<<<<<<<pX<> | &
10% & ()-f 1& 10% & ()-fl& , 9% & ()-f |&& 10% & ()-fl &
10% & () -f<<<<<<<<sW> | & 1p%& ()-fl& 1@%& ()-f 1& 10% & ()-fl&
10% & ()-f 1 & 3. 98 73

3.81 23

3.62 14

3.52 30

3.39 11

3.25 12

2.90 - 15

2.85 13

30. A compound as claimed in Claim 27 wherein the
pamoate salt is bis(olanzapine) pamoate acetone solvate
having a typical x-ray powder diffraction pattern as

5 represented by the following interplanar spacing:

d-spacing Intensity
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3.65 23
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3.45 13
3.32 19
3.25 26

31. A compound as claimed in Claim 27 wherein the
pamocate salt is bis(olanzapine) pamoate monohydrate solvate
having a typical x-ray powder diffraction pattern as

5 represented by the following interplanar spacing:

d-spacing Intensity
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d-spacing Intensity

14.59 100 )

- 7.78 16
7.24 56
7.00 19
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6.04 11
6.01 11
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4.39 25
4.28 19
3.95 13
3.84 20

33. A use of a pharmmaceutically effective amount of a

campound of Claim 27, 28, 29, 30, 31 or 32 in the manufacture of a

medicament for treating an animal, including a human suffering from or

10 susceptible to psychosis, acute mania or mild anxiety states.



