; e3e" (+l 6h*6*T(+"!f27 January 2003 -1 2- METHYL- THI ENO BENZ4DI AZEPI NE
FORMULATI ON This application clains the benefit of U S. Provisional
Application No. 60/060,493, filed Septenber 30, 1997. This invention

provi des a pharmaceutically el egant fornul ati on of 27 January 2003

2-met hyl - 9- (4- net hyl - 1- pi perazinyl ) -1 CHt hi eno[ 2, 3-b] [ 1,5] benzodi azepi ne,
(hereinafter referred to as "ol anzapine") or a panpate salt or solvate

t hereof . O anzapi ne has shown great prom se in the treatnent of psychotic
patienCs and is currently being marketed for that purpose. Such psychotic
patients are oftep_ Pele]pes) M 'd}gi iof £ ssess whet her or
not a patient hasgr%@eﬂmﬁgp@? osg‘tgpeﬂgf%lr?e |cat&?8ﬁ. Appl i cants have
di scovered that it can be especially desired to fornmul ate ol anzapine in a
depot formul ati on Brisadrpldgadionncladmse iher bepefiita®foH-Fo assure

consi st ept-o30di Ph AP AP0 0Bl Nohe edi/ 6% o5 LS, afg Ee@NFep PeRBEYTBO,
conpliance. Such formul ati on nust be carefully designed and sel ected due to
ol anzapi #3894 -t endency to be netastable, to undergo pharmaceutically

undesi red discol oration, and ol anzapine's surprising potency which requires
care to assure ho eni et nd _stabil.i of the finished.fornulation.
Typically, the ar ng’a% ’vﬂ)‘%/ﬂ lﬁ’f‘eﬁ&?é“é#‘%’esat @&‘#BPﬁ?BElfﬁ%igcgﬁ$gaﬁ‘f ug

subst anc €otrfiupa bvd Bl eo 5 ISrad tihgd ~Hel (dase t Hydf-dr-pupatet ynyl helOHanzapi ne

nmol ecul e .i S _not . apen tQ fornation.of th : d n ition,
Appl i cantt;uﬁgﬁiz d%geﬂéﬁéd%teﬁat()@élaazﬁfalg‘lede ﬁ%%&g%ggégngégﬁgﬁ?gg

di scol or atsi nlahzap toetlacired wamoater tsailt excispleate thetredfng powder

bl ends. The di scoloration is exacerbated by anbient air conditions,

| ~~~~~~~~ | ~b~~~~~~ 27 January 2003 -2 at elevated tenperatures, and by
moi st envi r onment sO1#RzaRdush hidise sdicsiro|IreRY PFoph&RokRNBAS Ay not produce

an increasRakfehPeo PUNRINIi d Yla¥i Al SUbshapeRE1ytBeifgl Or change is
not generally consi dered pharmaceutically acceptabl e for comerci al

pur poses Rarkekadi tPHnthat RUIPEFen SYAR RIFYPAtF RALEEREFI 858e can vary

W t h exelofiteq. n6h+€6mpl Bditt | RiakinaMiitc il caflteed dss@ssovnbthéty, and

t hus the rate, of abfor ti.on of inj eeag%le dru%s. Therefore, it is desirable
to find &F PRFeRtBRFERLES FEF Y & FHORGFafPIRIT rPthi ch the rel ease

rate of mleelizatiue.i Agpkidiarts have disdduwerrdepehdentt ovapHbe Appl i cant s have

di Scoveree% %Ei‘%ui‘ fSEéT}’x!a&‘t%”.f%%{]ﬂa%e”%ﬂ@%g&%”fn05 &‘a@é‘?"?‘te salt or
sol vate thareor a$ an actlve ingredient, ‘and one or nore cafriers, can

addr ess tfirgmiudngionl or neec fawickdntytaaissulgiratrmgel2 t tanl goel egant

formi at iQuple! Bofs EORLAO!RP It JRhPARBAGY & RhENIPRY BepiBghel as a depot
formulation or for fast acting iIntranuscul ar or subcutaneous use. The
present iaNPefPi BASPREVFUMRLIRNSS-ul ati on conpri si ng ol anzapi ne or a panpate
salt or solvate thgaeRftoridaalc? eRFHNBE AreGli0h @Sd€E DdnsHCERSPhEr €
carrier. The i nvention provides, in addi Pi on, novel panpate salts

RL gs nt in p

of ol anza5ileeted dHe sty (3t anaardtse § ASNPGH I° PR BeEpRrRbca Sist ai ned
rel ease fumdenhat pharnacedt icta lilhe urelezayed atisdolopatism) | gndependent on t he
pH of the,environment. QO anzapjne .my be . used. However pLicants have

di scover @&%‘ﬁ%&?lﬁgnﬁaf*%r%% ﬁzisrpgofpo(ﬁea% aﬁhnlecef\rrgfqﬁér%? e‘fh‘%r’f?geéoi n effecting
dur ati on axfsurel basegénvety rendalsthadb iddiposit itdwes fibishedent sol vate forns of
ol anzapi %% iq:§ panpate salts may also be useful, including, for exanple,
27 January &? Y anzapi ne di hydrates D, E and F, ol anzapi ne panvpat e,
and t he nonohydr at 8ypé¢aelharidieatas t igam Watldaipydpaferam) eaher attrone

sol vates f (anzepbReaRM Al e i UANZARING) SAREDBLEd 2L bage 5O vl es

may al so be useful in the current 1nvention. A preferred salt is ol anzapi ne

panpat e feRFYratelyH e didngsimiae REREE dfoRgEr aRendllg| & a

preferredcrplatiohh8rf OhedAldOprBL ot ain the nost stable anhydrous form
of ol anzapine, referred. to herein as Formll: however, other forns of

ol anzapi ne are contBnpfdtePn A ARRYIGAN e il ddrcarekedalhalbifracti on
pattern folfank@pimk! uhGedod Dl WalIRl M ikdAaRraseshSwhag i nterpl anar
spacing anderalenel iy, rEBrESSNS 1S bl SRl Sty YeubOLeptbhbes 2 set

d- spaci ngglentessbl p At 268 91D G iate DYy Aatibliknd14i $266n806144593. 126. 071
5. 125. 48490. 525. 21816. 865. 12512. 474. 98747. 414. 766S4. 034. 71586. 804. 478714. 72
4.33071. 484. 229423. 199. 14111. 283.98739. 01 27 January 2003 -

3.720614. om.mmmmmm 664. 8S3. 38283. 473. 25161. 2S3. 1340. slﬁ@mmﬁwﬂm’ﬂ 63
81. 343. 01113.\ W2, 81021. 972. 72170. 202. 64321. 262. 6007 ay
diffraction pattergseset out above were obtained using a Siemens*@®e80
x-ray powder diffractonmeter having a copper Ka radiation source of

wavel ength, 1 =1541. An especially preferred ol anzapi ne panoate sol vate is.

o . o o - . a



-6 9.48224.35194. 2B194. 12944. 03913. 89523. 62443. 54113. 29163. 1316 Yet anot her
preferred ol anzapi ne panoate solvate is the panpate THF sol vate having a
typi cal x-ray powder diffraction pattern as represented by the foll ow ng

i nterplanar d-spacings and relative intensities as set gfouohhuary Tallze 4.
Tabl e 4 A anzapi ne THF Sol vate d-snacinQ Intensity 14.59 7.7B 7.24 7.00
6.37 6.04 6.01 4.B5 4.69 4.39 4.28 3.95-3.84 100 16 56 19 12 11 11 19 42 25
19 13 20 Still another especially preferred ol anzapi ne panpate solvate is
the bis(glanaapiRek &aém@éfaaﬁeésonearﬁplssﬁtneﬁacv'aﬁ,ﬁohmeheel x-ray powder
diffraction pattern as represent ed tHe follow ng interplanar d-spacings
and r el aBilEboughedia ks eel arat ifagy tnhqrwnmre Ry nof7pyedyseyar003 Table 5
A an2api NS '
ensi ty16qg‘f§%g‘g%8§r§q§%é§os RN BE SHSPEFNS substances, the o g6, 77116_
73116. 65208036 thGIEEY65S TH3N 3ISERIE 153 105 igkyesl phergaceysicabbro. 91694, B7
514. 8557 g:%i% 1A 1684, #4235t A4k /363, 99283. 93653. 81233. 78243. 77203 °
. 65233. 592 133. 32193. 2526 An additional especially preferred ol anzapi ne
panoat e sol vate is 1l BRI Ad) Taneaww ddiidhdeaPl REVRHECRE t ypi cal

X-Tay powielsud fcfarrﬁcr;ahg\‘['" PRER &b Sise 2 ek arkDA3july RRiEEEAAed by the
foll ow ng interplanar spaci n s and reI ative intensities as.set Eorth in

Tabl e 6. SFEfSE SIS (TP LW2Lh i rate ol absorption o

d- spaai nghnjleitedlie A3, 94&3&&@&@ 31 3% HetIFablbd8ol3iAd. 84277. 81307. 4
1607.124Q7..00136..96136. 55956, 18 35 87385. 80195. 59895. 2S26S g0349. 96314. 8861
4. B5734. 1PIRE Sia9ained 9-PIn3 e85 s8583. 72203. 70213.
58333. 4521 d¥E3 39 o ff hené(—&aylmvﬂﬁgresﬁifémamts ainjabléyndepeordéie
panpate saltg, and sol vates were collected on a Sienens D5000 27 January
2003 -g_olﬂ ‘actoneter, using Cu Ka radiation at a wavel ength of 1.5906 A
I nstrunental condi tﬂmmcanE@s}im &iiﬁcowaaﬂ rdtae B Gosmndntdidst ep; range

9- 35 2A; 0 t: tl.er I n 0. 2 mm
Cevai ot ngmhnil e RASHEEREML o fa BAIMSFEIH e WTakAlchetlor 0

packed i m arecaysiede smredh@h@era:nd mnerrarr YRS Cﬁh-’elﬁmsrrupatlr on of the

I nvent | O%dm:yes‘éoné ”16H85F?I‘E'ﬁééa’ Mesf&{ ”.%déblaes }:ﬂ rRakbdEi LSO Rdi ent.
As used hereln stanti a ure"” refers to Form Il associated wth | ess
than abomlmmm%etpeny%%m cConkrp bkakl ey radsiase rREeeVRi¢Rferred to
as "Undegidedhdqidd ul PAST 8" @bhyt | ESEmi i APUY 3t Yadeskheedngorm and

nore preferably | ess than about 2$ Undesired Form Further, "substanti all'y
pure" For¥RYyami§Fulahit GF nSHRSULANRALHHMIR - 5~ undesi red chenical i nmpurities
or residual solvent or water. In particular, substantr ally pure” Form I
preferably contain | ess than about 0. 05% conte of acet nrtrr l e, nore
preferably, |ess thane aBbEFeDt o YPRGHIRRIRFE taorﬁotrf“?“ BEeBrm il is the
most st at&cﬁn;aznm/ﬂt@uslaﬁzap@ﬁe 0 ANZ apaiea ke sl Ak isvlvaerethegedfport ant
for the comrer ci devel ogrrent ofl%tﬁr mageutr cal lrIK el = ant formul ati ons.

O di hydr A aerfe? e?%“&?v tgfl‘ftn% ?/’Eﬁ; T apr erﬂiSFyrmr ph (herein
referred to as "Di I‘ryueapeegéjxthmwmt'aomy@tmaides,r ayn pdddédod) fiowck | on
pattern S i N0, I3t € and relative
ot ensi ¢ i GEEECERLER, B, bhenpabl A’ Ao S AP £ BREL 08, N

A anzapi resefinl dxlattera)drspacan statimedixglease formulation in whlch

9. C51110 448222 4 0 525-44R5 nfi0 5. 55391. 605
93352, ot O eEa 55,4 E 365018 oI uREY dae '2‘84‘% Pl AT OB Jone 16, 634,
349239. 43eNPEBABIERB4. 115618, 323. 78375. 303. 71181. 563. 57S2d. ?13. 4829. 393. 375
824.873.327413. 993. 24135. 973. 18791. 093. 1353. 183. 09791. 433. 0161. 952. 96370. 48

2.9072. 422. 82567. 462. 79143. 612. 73171. 472. 67325.19 27 January 2003 -11
2.5863 10. 62 Anot hePlapgapiar| papyroeecused- deigetee iAPriicastyshayei ne
Dehydratedtgetaeﬁea'esaeobxmeaeé §Q§E§'8fréi£ﬁ££5hﬂé)ﬁ$§ b@eBYQféifeJ3)
having a typical x-ray powder diffraction pattern as répresented by the
follomrnglpnﬁgﬁﬁFahaﬂ §n§§5épﬁg§faﬁﬂlﬁéﬁatgﬁ%mlFHQHEQQﬁees as set forth in
Table B: daRp8s8Ehienzapi malpeRydhat Solvate forms of olanzapine or its

Bd- spaci ngl ntensi ty9, 9095100. 006, 99850. 396. 7630 176. 40790. 136. 15480 856. 061
10, 995, BOB3MOALE, BORES. TRy 23691D808STERb0. LIELWAKD. T0F SXPBBISA4. 70416, 53
4.6961. 264. 52722. 654. 43512. 184. 34741. 854. 26570. 494. 19540. 694. 0S550. 423. 9903
0. 893.92441. 523. 85610. 993. B1371.44 27 January 2003 --12

3. 76710. 923. 69891. 783. 6S270. 603. 56650. 343. 48791. 913. 39110. 273. 32890. 203. 231
60. 313. 19820. 193. 1 3930. 3S3. 08240. 182. 98990. 262. 94890. 382. 90810. 292. 8S510. 37
2. 83240. 992. 7510. 372. 73230. 642. 67870. 232. 69240. 382. 59370. 21 Anot her
preferred ol anzapi ne di hydrate is the crystalline D hydrate E ol anxapi ne
pol ynorph (herein referred to as "Di hydrate E') having a typical x-ray
pomder drffractron pattern as represented by the follomnng |nterplanar

o, M. e . r a



Tale 9 A anzapine D hydrate E d-spacing Intensity 9.9178 100.00 9. 6096
16.7S 7.0163 2.44 6.19B7 8.78 27 January 2003 -13

6. 097110. 625. 91791. 734. 808750. 194. 714010. 249. 533514. 209. 4S317. B09. 36483. 049
. 27604. 504. 04862. 763. 87175. 093. 829213. 393. 705317. 243. 5827421828 ¥ 39933, 223. 3
9822. 013. 32941 . 303. 20260. 983. 14502. 663. 12251. 633. 08802. 112. 96192. 992. 90191.
032. 869S2. 062. 83591. 632. 76471. 9S2. 7S821. 682. 74961. 842. 74211. 032. 73471. 362. 6
4272.01 The x-ray powder diffraction pitterns set forth herein in Tables 7,
8 and 9 were obtained with a copper k of wavelength = 1.S91 ~. The

i nt er pi a@raﬁmn%gmwdtrme@olmmn raak &gl wé—inameimemmiﬁté n aNpPst r ons.

The detector was a Ke S con |it I tate ect 27 January
2003 - 14 e FRL8 hﬂ@‘rr.% Plah"l?t%‘ lal}: sarBh t‘)geg&"’?‘é% ran rﬁ"ﬁ’g

techni caladauaﬂfeawdl@,at@s dﬁsﬁllabﬁﬁhpmeppepaaaél oNB Ps (mapaqmous

conditi ons T e term " aque<1u conditia s e ers an E}hueous sq:I vent

whi ch may ALeS HaYe ?u?%eg%frpjrrf Sty SHEEERTand an

or ganic smiveerttmdtl cla peresﬁefzfne(d esd )ty mabéannprn@l;emﬁcmtaé | ow t he required

st0|ch|orretr|c ntit ter t. e oIvent mxture If a
sol vent yézﬂiag €ut | lzc‘e(t?vﬁt ]t%hg 8’8%?1’?% rg% rruastmbea em?ved

| eavi ng l;amﬁ’etﬁehiasmitter and/or replaced with wat er The term "extensive
stirring" shall be.ro S days;
however, the arti Sf;tlrr}l1 Wi 1 % rgelcolqgtn(ea@ Qﬁ%?%n {_Dhélb;%'éﬁ El'B\jaé)gl@vvlth t he
reaction wmnqmimbfaphasxmmmr gefprredutre, hemluscﬂa/@mrm IIsi s

pref er I ey el NG ARICFTEORE (1S i UdPe AoACUlfPLT PI vent . The
conpl etion o e reaction may be nonitored using x-ray powder diffraction
and ot her such net RodyPigal iewanple 9 SRi KT EAY afi fEractiQny @aditegiich

t echni queg, Arg, GESar ulae%sbeﬂoqwo@rm@f@qncﬁafaﬁtegég@é ifqfe met hods i ncl ude,
for exanple, x-ray powder pattern analysis, thernogravinetric analysis

(TGA), We‘tftt'r?t‘{?lﬁﬁ@rra(%tqlé’tq and sﬁ?%ﬂ%%ﬁ&?é@?%ﬂ%ttﬂ& tyficedr ent i al
scanni ng ¢l HF i feti@ftens®Qes tdd radeiddréhanal ¥abhsefpr water, and Hl- NVR
anal ysis for solvent content. SEMs, porosity, residual sol vents (HPLQO),
syringeability, light mcroscope particle size, surface area, IR (for

sol vate/crystal form top density, fLighi{ity may also be used to
characterize the conpound. The ol anzapi ne dehydrates described herein in
Preparations 9, 10 and 11 are true dehydrates having two water nol ecul es

per drijlg mol facul e, wh]er elhn tjlaﬁ. Ang¥OIACHhEE r(237i Stcor por atzggsi ntlg t he

crystalline lattice of the déh g E co anuary

Carriers that pronote slow abs p?l of 0 anzapl ne include both aqueous

and non- aqueous conpositions. AB8u€didis suspk®d ons of ol anzapi ne, ol anzapi ne

pampate salts or sol vates therepfgjaicl ude t hy|g PLURONI CS, such as PLURONI C

EE?JROV\\ITICCh at t[te ?_pprop_ri atﬁ c? ﬁggtr?t |40 geI S tat] body tenper?ture
concentrations in era o] ~in e presence o

ol anzapi ne gel s at body tenperairddand wall® be a preferred conposition

for this use. Alternatively, aqgegys suspepsi-ons of cellulosic or

pol ysaccharide gums) incl udi ngcpso%%égt car boslz(r)ret hyl cellul ose or sodium

al ginate, may provide prol ongecd®y se of-d%anzapi ne, ol anzapi ne panpate

or solvates thereof. Qther natwatigar syntdi@é c bi opol ynmers nay be used.

such as, chitosans, gelatins, ens, *’?'Hon' c acids, and the like. In

addition, up to about 30~ by wel glhfﬂ release nodi fying agents may be

added. Non-aqueous conposi ti ons449ﬂ:7|‘ijde but-%re not linmted to the

hydr ophobi ¢ PLURONI CS, propyl eng gdg¢scol s, pqiyethyl ene glycols and

ﬁl gagl Roijs/}‘or rrulha]tl OBSI Hydr thfﬁtge 'IchUR%;I’lﬁdl ncl uge t hose w t[t S

ydrophi I e/lipophile balance o an may be incorporate

individually with ol anzapi ne, of ati8pi ne pandate salts or sol vates thereof

or in conjunction with up to abp u:{ $ by 1thaght of other rel ease nodifying

agents that retard absorption in %’ne body eagi nous conpositions include

ol anzapi ne, ol anzapi ne panpat e $a43% or séﬁvéﬁes t her eof suspended in or

solubilized in oils and oils thiychkgped w tl@ ggti hydration or gelling

agents. These anti hydration or g agents, give the body of oil greater

vi scoel asticity (and therefore% 61dt_}t r str tot]ural stability) and thereby

sl ow down 27 3anuary 2003 -16 penetration of the oil by body fluids,

prol ongi ng drug absorption. The oil is preferably chosen fromoils which

are ' readily obtainable in reasonably pure formand which are

physi ol ogi cal |l y and pharmaceutically acceptable. O course, the oil nust be

sufficiently refined so that it is stable in storage, does not produce a

preci pitate upon standi ng, does not have any observabl e chem cal reactions,

and has no observabl e phy5| oI ogl cal reactl ons when adm ni ster ed |nto the

_____ —— Y Y, 1 L I I o ' I T o I o 1 T



As used herein, the term"mcroparticle" shall have the common neani ng
known to the skilled artisan. Thus, the termincludes, but is in no way
limted to m crospheres wherein the active ingredient may be uniformy

di stributed throughout the carrier, or mcrocapsul es wereintatrhe2aeii ve
ingredient is surrounded by a well-defined outer shell, and the like. The
m croparticles can be prepared using t®&chni ques, such as conpl ex
coacervation, polymner/polymer inconpatibility, interfacial polynerization,
in situ polymerization, solvent glég)%or ati 2 /ﬁ traction, thernmal and ionic
gelation, spray chilling, flui i bed, gi‘ ing disc, rotational

suspensi on separations, spray d&.\bod®, and dther net hods known to the
artisan. For exanple, chol esterplgygecr osphergs taay be fornmed using a

sol vent evaporation procedure that effectively entraps ol anzapi ne, or an

ol anzapi ne panpate salt or sol at¥Z8her eof3a‘¥% provi des for sustained

rel ease of ol anzapine in the balgesithe entr aggrent procedure consists of
enul si fying an organic sol uti on3oi3&;hol estéaré)i , the dispersed phase, and
the active of interest in the , processi ng nedium an aqueous surfactant
sol ution. The aqueous surfactart-0dBution @4ws the formation of a stable
enul si on and prevents aggl oner af iggzg Enul sj fag£ati on can be acconpli shed by
general processes known to thosarefI Slgll&l l ed i %{m art, which includes 27
January 2003 -19 but are not |Ii iq to magh i c bar agitation, blender,
overhead stirrer, in-line honogao38r, sta@i?9m xer, and the |ike. Exanples
of cationic, anionic, and noni gnigygzonpoundss4 hat nmay be used as
surfactants include, but are not Jimted to, polyvinyl alcohol (PVA),
carboxymet hyl cel | ul ose, gel ati4r,’3dl yvi nyq'%)@rrol i done, TWEEN 80, TWEEN
20, sodium lauryl sulfate, and 28132 ke. The2€oncentrati on of the
surfactant should be suffici entz.téqqs,t abilig he emul si on. The
concentration of the surfactant w effect’the final size of the

chol esterol m crospheres. Cenerally, the surfactant in the aqueous nedi um
will be fromO0.1~ to about 20$ by wei ght depending on the surfactant, the
sol vent used to disgplve the chplesterol nd _t he processi I um used.
Al ternatively, the %ﬁ%c’éé%?%g&%g%tfau%% pg%taeﬁn& ls%tm%%zcra%?)ﬁﬁ[e%e

chol est er bt nedybsingf asSiemgne RRQCY xralayd@owser i fygctiomeitesd t o,

m neral ohavandy 3 kbppee Kilradidtindd &outideacifantaveflehgthe Qi |y processing
medi um shol I%é@% chosen to stabilize the emul sion and optim ze the final

si ze of the ‘tant chol esterol mcrospheres. In addition, surfactants
may be added to theadi eppesial I guee feorr ech ollasizapdinep paseateo sbdrafieci al | y
ef fect thg iyl siRostabhbhdiydfied GRRNGIE Sitdpidd Retby! HeRtRr

Chol estero], derivatives used ¥o effect duration of release, include

chol est er L HIAHIEN PAEFRER 629 FERIAEREEh &Ye Ehen FrddO¥LFT ol eat e,

chol est er dntpatplidnatre d-sphat Bisd €raxid SteQartaive, ianednditiliskas Geal €strehol
conpat i bl qudllcgt;liev%s may be used to further effect release, such as oleic
acid, ethyl oleate, nethyl oleate. tristearin, and the |ike. The
concentration of emulsifying agent, anount of agitation, stirring rate. and
tenperature of the stirred ermul sionTable &ffect the rate of sol vent
renoval , size and 27 J a-“zt% ' e resul tant

chol esterol m crospher es.élﬂlgﬁ%g%ggz’f t e‘g%q'{nde%%‘ﬂ)r%% controlled to achi eve
i nj ectabl e mi crospheres. @spaging accedndensity range for mcroparticles
is 1-S,000~un. A preferred Mi@iYparticle si2® range useful for parenteral
injection is 20-500~un. A no8t2freferred ra&%e is 30 to 200~tm Even nore
preferred is 90 to 1 OO-un . 8B8Befly, an agdeous surfactant sol ution of

pol yvi nyl al cohol (PVA) is nBdé8by dissol vie® the PVA in deionized water.
Pol yvi nyl al cohol concentrati’of¢ up to 6% a#® known to be effective, but
may be limited if viscosity 8f®he processih® mediumis too high. For this
i nvention, a preferred pol yviﬁn © al cohol cohBentration is 1%, (5 g PVA
added to 500 ni dei oni zed wafe .1.) The surfagfant solution is stirred with a
magnetic stir bar and war med af450- 60C for 4€Bveral hours until all the PVA
i s dissolved. The sol ution ig' t owed to codf to roomtenperature. The PVA
surfactant solution is poured-i fto a square %I astic container and stirred
with an overhead stirrer at 450 RPM d anzapi ne and chol esterol are

di ssolved in nethylene chloride. The dispersed phase is poured directly,
and i mmedi ately, into PVA solution with stirring and allowed to stir for 18
hours at roomtenperature, to allow the nethylene chloride to evaporate and
the chol esterol mcrospheres to form The chol esterol m crospheres nay be
collected by isolating the m crospheres on standard nesh sieves, washed

W th water or other appropriate nedium and air dried. Qther collection and
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27 January 2003 -24 Preparation 1 Technical G ade ol anzapine NHz ~ NHCf S N
Hintermediate 1 ~-N NN S NHIn a suitable three neck flask the foll ow ng
was added: Dinethyl sul foxide (analytical): 6 volunmes Internediate 1 . ?5 g
N- Met hyl pi perazi ne (reagent) . 6 equival ents |nternedi aie Jhnoany bEq® epar ed
usi ng net hods known to the skilled artisan. For exanple, the preparation of
the Internediate 1 is taught in the '382 patent. A sub-surf ace nitrogen
sparge line was added to renove the ammonia forned during the reaction. The
reaction was heated to 120C and mai ntai ned at that tenperature throughout
the duration of the reaction. The reactions were followed by HPLC until
about S$ of the internediate-fdwas left unf@acted. After the reaction was
conplete, the m xture was alA-dfed to cool ?%mﬁy to 20C (about 2 hours).

The reaction mixture was thén2Cransferred an appropriate three neck
round bottom fl ask and wateﬁ'% th. To this §olution wth agitation was
added 10 vol unes reagent gr%q nmet hanol ang the reaction was stirred at 20C
for 30 m nutes. Three vol ungs @f water was.,added sl owl y over about 27

January 2003 -25 30 m nutes., TRe reaction §hurry was cooled to zero to 5C
and stirred for 30 ninutes.jTQ product wagofiltered and the wet cake was
washed wi th chilled nethanol, jthe wet cakesyas dried in vacuo at 45C
overni ght. The product was Mq%atified as tgghni cal ol anzapine. Yield:

76.7%;, Potency: 98.1$ Preparglggon 2 Form | k3A 270 g sanple of technical
grade 3.81 23

2-met hyl - 4- (4met hyl - 1- pi per azigayl ) - 10H-t hi @go[ 2, 3-b] [ 1, 5] benzodi azepi ne was
suspended i n anhydrous ethylz.agetate (2.7 Bp. The m xture was heated to 76C
and mai ntained at 76C for 3@.monutes. The maxture was all owed to cool
t b~25C. The resulting produd.2sas isol atedi@si ng vacuumfiltration. The
product was identified as Fa@.®0l | using x-n& powder analysis. Yield: 197
g. The process descri bed aba.é5f or preparid@ Form Il provides a
pharmaceuti cal |y el egant product having potency > 973%, total related
substances < 0.5% and an isolated yield of > 73%. Preparation 3 Preparation
of 2-nethyl-4-(9-nethyl-1-pi perazinyl)-I hi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
panpat e (olanzapiné“ﬁéﬁﬁﬁt§?BﬁF1€#g§zéﬁ?gE¥f§.1? ANgg PEOREE di ssol ved
ijn teltragydwéwars (ﬁaﬁmh)td f e\l\fk:lﬁ.hebﬁahbllgteﬁﬁﬁﬂinga&:idy;ﬁﬂ:a&ng,—r@l.yO mol e) was

i ssol ved_in,tet r of.ur an 00nl) wit eatjng., The t ol utions were
m xed andpf’r'??’éré’gg%/ Cgﬂ pag%eﬁgn%gr§e§66§e9{2%8ab¥)2t§‘eo oéglof“'tlé‘gv\hi le it
is still waterpldrealyeldspaciolgst and wedativasintersities aBuckt ffloask and
evaporategnugggiﬁrfpuced pressure (bath tenperature 50C). After about 50ni
of solvent had been renoved et hanol (50nml) was introduced and evaporation
continued. A further 50nil of ethanol was introduced after a further 50nil of
sol vent had been col | ected. Evapor agjyye s continued until crystallization
Conmmenced. The_yellow crystals were collected by filtration and dried under
hi gh vacuum at 120C. MPEzez2apise. Percpiel PirpRhanakgtev\R and M. HPLC
purity 99.61% OK by 1H NVRg- QngR apglt Msi £PLC purity 99.61$ 1H Spectrum
Peaks, 8.4, s, 2p, s, 8.2, 01127 4d, 7.9, & Ip, s, 7. 8, d, 2p, d, 7. 2,
t, 2p, t, 7 .1, t, Zp, t, 6 _9937m 2p, 647, m Ilp, t?, 6.4, s, Ip, s, 9.8,
s, 2p, s, 3.6, br, 9p, br, 3.8,7br, 4p, bgo 2.8, s, 3p, s, 2.3, s, 3p, s
13C Peaks, 171.9, 156_6, 154.6,2454.5, 14%37, 138.2, 135.1, 129.5, 128.9,
128.0, 126.9, 126.6, 125.8, 12470, 123.1, 1¥22.9, 121.8, 121.6, 119.3,

118.5, 117.8, 115.9, 51.9, 43762292.0, 1923 14.4 Preparation 4 Preparation
of 2-nmethyl -4-(4-nethyl -1-pi péré4i nyl ) -1 O&thi eno[ 2, 3- b] (1, 5] benzodi azepi ne
panpat e di net hanol ate (ol anzapife panoat e di net hanolate) Into a 2S0 n
beaker equipped with a taagnefi¢2stirrer Wds added di net hyl sul f oxi de ( DVSO)
(10 nl, 0.636 M, panoic acidé¢2949 g, 6.4%-nmpl), and ol anzapine (2.0 g,
6.40 moi). The slurry was stfrléd at 20-2%C to di ssolve. The solution was
added over 10 ninutes to a 250-8f three ndéked flask equipped with a
nechani cal stirrer containing®nefhanol (188°n) at 20-25C. Shortly after
starting the addition to 2743%huary 2003% 27 nethanol, the sol ution
becane turbid as crystals begén6 o form e solids increased as the
addi tion continued. After thedaddition wa?fhonpleted, the tenperature was
adjusted to 5C over about 15 mnutes and stirred for a 120 m nutes. The
slurry was filtered. The flask and wet cake were washed w th methanol (25
m ). The product was dried in vacuo overnight at 50C to give 4.61 g of
ol anzapi ne panpate di net hanol ate as i.dentified by X-ray powder diffraction
(XRPD), TGA (8.2~), gas chronotography (GC) (8.6% nethanol), and nucl ear
magneti c resonance (NWR) analysis (1:1 salt). Preparation 5 Preparation of
2-met hyl - 4- (4- met hyl - 1- pi perazi nyl ) -1 OH hi enc[ 2, 3-b] [ 1, 5] benzcdi azepi ne

. o, o . N Y s o ~ N b1




-28 Pre~arati.on 6 Preparation of 2-nethyl-4-(4-nethyl-1-piperazinyl)-10H
t hi eno[ 2, 3-b] j 1, 5] benzodi azepi ne panpat e nonohydrate (ol anzapi ne panoate

nonohydrate) ' Into a suitable beaker equipped with a magnetic stirrer was
added di net hyl sul foxide (22 m), panmoic acid (2.49 g, rqg! ) »ofRd
ol anzapine (2.0 g, 6.40 moi) . The slurry was stirred at}irb C2

di ssol ve (about 20 m nutes). The solution Was added over 20 mnutes to a
250 nl three-necked flask equipped with a nechanical stirrer and containing
water (96 m) at 40C. After the addition s conpleted, the slurry was
stirred about 20 mnutes at 94¢28cool ed t 0- 25C over about 30 m nutes,
filtered and washed with water,"€25 m ). T product was dried in vacuo at
50C to give 9.55 g of ol anzapr?I panpat e t{tohydrate by XRPD, TCGA (3.09),
and titrimetric (KF=3.2%$) analysts. Prepagalron 7 A. Preparation, of bis
(2- et hyl -4- (4-met hyl - 1pi pera | 1)-1UHt hj no[ 2, 3-b] [ 1, 5] benzodi azepi ne)
panoat e acetone solvate (bis( zapi ne) Regjoat e acetone solvate) Into a
10d m three neck flask equip e vvlth an e’]ltator was added acetone (10
m), pamobic acid (1.25 g, 3.2 ggol) and glg@nzapine (2.0 g, 6.4 nmmol). The
slurry was stirred at 2025C aloyh 60 nin airg:l filtered. The wet cake was
washed with acetone (5 m ). The product was dried in vacuo at 40C to give
bi s( ol anzapi ne) pam)ate acet one sq] vat XRPD, T 7.0%), and
NVR (3.7$ acetone, e(")e‘:aﬁz‘eﬁ r§eg gﬁﬁf‘éﬁﬁ%‘ﬁ?i%ﬂ“‘%‘?te S ate

bi S( 2- metiy letde- @énmﬁwlemrglﬂr\&zimwa)riﬂ;@Hat ltiyehop 2, 8- b3 ¥ Ipdwdeanzodi azepi ne

27 Ja amat e acetgne S0 ( ol anzapi ne) panpate
Jcetone ShEFRASF AN FAFCAIT R P ABER DT PYekRBqEy SEOUEW (b an ag: 2t o
was addedindienpillaplaguld-opateindd . dhdrirplandvpanpitenatt e 3ag>e, oxr88 mol ).
The sl ur r%\o@a% 13tigred at 20-25C to dissolve. The solution was added over
15-20 minutes to a 250 m three-necked flask equi pped with a mechani cal
stirrer and containing acetone (150 nl) and ol anzapine (6.0 g, 19.2 mol)
at SOC. After the addition was conpighed.qthe slurry was stirred about 20
m nutes at 50C. The slurry was cool ed to_20-25C over about 60 m nutes,
stirred for 60 minutes and fP}IRFARENeTAEFWSCIVREE was washed with acetone
(15 m). Half of the wet cakg-@pacif§! UThitRGhdi cetone (54 m) for 2 hours
at 2025C, filtered and mshed’%{'ﬁ_a%etone1 ). The product was dried
in vacuo at 35-40C to give bi s(pl®nzapi ne) panoatée acetone solvate (4.54 Q)
by XRPD, TGA (5.8~), GC (5.57% astone), an86NVR analysis (2:1 salt)
Preparation 8 Preparation of 7.00 19
bi s(2- et hyl - 4- (4- net hyl - 1- pi pesa¥i nyl ) -| OHLBi eno[ 2, 3-b] [ 1, 5] benzodi azepi ne
) (bi s(ol anzapi ne) panoate rmno;%dt"at e) Intold 100 m three-neck flask
equi pped with an agitator was aeld®d di net hykdul foxide (10.8 ml) and panoic
acid (3.75 g, 9.65 mol). The sty was sti‘-Pred at 20-25C to dissolve. The
sol uti on was added over 15-20 Mir@les to a 280 ml three-necked flask
equi pped with a mechanical sti r‘te? and cont Pnr ng acetone (150 nmill and
ol anzapine 16.0 g, 19.2 mol) C. After he additi on was conpl eted, the
slurry was stirred about 20 m at 50C. L¥he slurry was cooled to 20-25C
over about 60 mnutes, stirred 60 minutdf and filtered. The wet cake
was washed with acetone (15 nml) 27 January 2003 -30 Half of the wet cake
was dried in vacuo £iBb- amo:tluer gespediiad (ol arefsrmey paapatrinmnohydrat e
(s.01 g) §xma<ﬁ?@ . sdiate- §s)th%1§r51@rﬁ%tprfre)( Karbats) aBBEbMVR anal ysis
(2:1 salt Preparation 9 Preparation o
(2- et hyl Salyateghaying- i Ewacz@hy’rjtqmom%[dzférejtmoa]B@tvf:z%r &Bepi ne) di -
hydrate Drépﬁ@@er@té@nﬁbetﬁé E@Pm;&ﬁj iNRAP 1R ARsBRCLAGS dNpparation 1)

was suspended in water (500 nL). The m xture was stirred at about 25C for
about 5 dhE§atife bﬁBﬁﬁE%t&ﬁ§ fRofelt FPIUG g VEERdEmoFi I tration. The product -
was identified as D hydrate D ol anzapi ne using x-ray powder anal ysis.

Yield: 100 g. TGA nass | oss was 10.2%. Preparation 10 Preparation of

(2- et hyl -4-(6-met hyl - 1- pi perazi nyi ) -1 OHt hi eno[ 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 t10 nlL) and toluene (0.6 nL). The m xture was heated to 80C
until all the solids dissolved. The solution was cooled to 60C and water (1
m.) was added slowy. As the solution cooled to roomtenperature, a crysta
slurry formed. The product was isolated using vacuumfiltration and dried
under anbi ent conditions. The product was identified as D hydrate E using
x-ray powder analysis and solid state 13C I~IR TGA nass | oss was 10.5%.
Yield: 0.3 g. 27 January 2003 -31 Preparation 11 Preparation of

(2-met hyl - 4- (4- et hyl - 1- pi perazi nyl ) -1 OHt hi enot 2, 3-b] I 1, 5]benzod|azep|ne)d|
hydrate B A 10 g sanple of technrcal grade olanzaprne was suspended in

. ~ro~



NF - National Formulary = neets standards for pol axamers which is the
generic designation for ~pluronics 27 January 2003 LF and D M GLYOL 810
M GLOYCOL 812 M GLOYOL 840 CREMAPHOR EL CHREMAPHORE RH40 CHREMAPHORE RH60
-33- | ow foam version Includes: POVIDONE USP(K-30) PLURONISF982683RONI CS
F 68NF PLURONI CS L121 PLURONICS L092 triglycerides of the fractionated
vegetable fatty acids C8 and Cl0 (caprylic/capric acids) differs from 810
only in the C8/Cl0 ratio. Has a higheg7g10 ratio and the viscosity and
cloud point is higher. propylene glycol diester of saturated vegetable
fatty acids with chain I engths C and C%O écapriclcaprylic~acids). a
derivative of castor oil and ethyleﬁ‘éb ®ide pol yet hoxyl ated castor oil. A
m xture of a hydr ophohpLapidiing eadaidin@tbhei $wieite aci d esters,

gl ycerol and pol ygl ycol ethetsb,qnd castor oi|l. and a hydrophilic portion

cont ai ni ng pol yet hyl ene gFREBREZRE et ho 12 | ycerol. 40 nol es ethyl ene
oxi de per nole of hydrogenatgd castor oil. nol es et hyl ene oxi de per nole
of hydrogenated castor oil. g yvinyl pyrrq%)done United States

Phar macopeia XXl I1: k val ue:, )'(intrinsiclé scosity) 27 January 2003 -34
a-tocopherol synonyns :viteuﬁTl al pha 35
tocopherol,2,5,7,B—tetranet,15.-(4',8',12-grinethyltridecl)-6-chronano|NM
P -1-nmet hyl - 2-pyrrolidinone | X - PEG 15
pentoarythrityltetrasterateSYNGROMX -syntBatic beeswaxPOLAWAX -enul si fyi ng
waxTween 20 -pol yoxyet hyl ene; 244 sorbi tannongl aurate, a laurate ester

of sorbitol. The 20 stands fof, g2pnol es of etjlgyl ene oxi decopol ynerized with
one nol e of sorbitol.Tween B@-ppl yoxyet hyl qqe BO sorbi t annonool eate, an

ol eate ester of sorbitol. The B89 stands for1i180 nol es of ethyl ene oxide
copol ynerized with one nol e @fesorbitole. Byanple 1 PLURONI CS: PLURONI C
F68NF (50 g) was mixed in 116,38 of HLCP gnade water. The m xture was
intermttently stirred with @& 2patula and @®goled in the freezer. A

soni cator was used to help ek up undi ssdilved nmaterial. The m xture was
cooled and stirred until a A.d# solution r7@sulted. O anzapine (300 ng) was
mxed with 10 mi of the PLURGNX solution We&h a spatula until honbgenous.
The mi xture was kept refrigerdéh®d until uséd. The fol |l owi ng Exanpl es were
prepared using substantially+4¥e same procddure described in Exanple 1.

27 January 2003 -35 Ex. No.Atti%evehicleCa®® of Active in

vehi cl e20- F45$PLURONI CF68NF, ng/ M 30 FA%SPLURONI CF68, a30ny/ 40- FA5$PLURON
| CF68NF, a90m / m 50 F41$PLU 68NF, aq30 m 60 F41$PLURONI CF68NF. aqg90m

/' M 70- CA0gPLURONI CF68, a40m / FAS5$PLU 1cF68, a31m

/' M 90 F41$PLURONI CF68, a30m 00 F41$PLURONI CF68, aq. 90m

/M 110 FA5$PLURONI CF68, ag. /'m 120 FA15BLURONI CF68, aql120ng/ m EXAWPLE
13 Sucrose di acetate hexais rate (SCHHb: A solution of 10$ ethanol and
90% SDHB was mi xed toget her a spatul aji;n a beaker until honbgenous.
M1l ed ol anzapi ne (150 ng) was gwei ghed intqsa beaker. SDHB solution (5 n)
was added and stirred with a spatula until sfghe ol anzapi ne was uniformy

m xed into the vehicle. The §ad ow ng Exanplges were prepared using
substantially the sane procegfly® descri bedgsn Exanple 13.. Ex.

No. Acti veVehi cl eConc. of Actixg@ n vehicl el4@ F90% SDHB, 10% Et OH30 m

/' M 150 F75% SDHB, 30 ng/ m 16.¥%&EG 200, 8. 3®4Et OH160 F75% SDHB, 30 ng/ m 10$
PEG 200, 15% Et OH170 F9O0~ SDHR,7710% Et OH30 g/ m 180 FPEG200 (10% w w) , 29

ng/ get hanol - 200 pr oof ( 15% w365 SDHB ( 75% 23 27 January 2003 -36 EXAMPLE 19
Chitosan: Water (70 g) was vibigfhed into a 28aker. Lactic acid (1 g) was
added then 2 g of Chitosan, &b |l astly 30013y ol anzapi ne. The m xture was
stirred with a spatula until3483% form The f18 | owi ng Exanpl es were prepared
using substantially the sanme3#%cedure des@s6i bed i n Exanple 19.

An additional especially preferred olanzapine
pamoate solvate is bis(olanzapine) pamoate monohydrate

having a typical x-ray powder diffraction pattern as



Ex. No. ActiveVehicl eConc. of Active in vehicle200 C96$ H20, 30 ng/ gl. 4%
Lactic acid, 2.7% | ow MV CH TOCSAN210O C96~ H20, 30 ng/ gl. 4~ Lactic acid,2.7%

hi h MN CH TOSAN EXAMPLE 22 CHI TOSAN: Water (25 g) was weighed into a
beaker. Lactic acid (0.5 g) was added, then 765 ng of dlawaapbne,2@E3 d

|l astly 1 g of CHI TOSAN. The m xture was stirred with a spatula until

uni form The foll ow ng Exanpl es were_ﬁir_epar ed using the procedure described
in Exanple 22. Ex. No. ActiveVehicleConc. of Active in vehicle230 C963% H20,
1.4% Lactic30 ng/gacid, 2.7% | ow MAChitosan240 C96$ HZQ, 1.9% Lactic30

ng/ gaci d, FePY$S AR Eed NACHi Reo £8A 1owang j hRterRl atRys d-FPacings pnd

M scel | anggust i NaCMit érds DicdRssmeagUEedthni® Pagieaker and 100 M of water
was added. The mixture was stirred at roomtenperature with a magnetic stir
bar on a stir plate until all solids dissolved. O anzapine (150 ng) was

wei ghed into a beaker and 4.85 nml ofad¥aCMC vehi cl e was added. The m xture
was stirred with a spatul%.until honpgenoqus| gixgd. The formul ati on was
resuspended by shaking or P&#{PHREAR diig’r"é’?{v h8F6&re use. The follow ng
Exanpl es were prepared usi ’igspheipgocedurmted@dati bed i n Exanple 25. Ex.

No. Acti veVehi cl eConc. of Actiige77n vehi cl e28& F2~ NaCMC, aqueous30

ng/ mM 270Na Agi nate, HZO10 $ EBAMRLE 28 Ol :23111ed ol anzapi ne (120 ng) was
wei ghed into a beaker and 3.88.64 of M GLY(R4812 oil was added. The m xture
was stirred with a spatula uri31 honogenousl3The solids in formulation
settled easily such that formida&tion was re8dspended by shaking or stirring
i mredi ately before use. The f®{3bwi ng Exanplés were prepared using the
procedure described in Exanpl® PB. Ex. No, AtdiveVehicl eConc. of Active in
vehi cl €290 FM GLYOL 81230 m /i ®HOPDM CSesafg o0i | 30 m /i 310PDM FM GLYOL
81230 ng/m 27 January 2003’-88 320PDM CMELYOL 81230 m/m 330 FSesane

oi 1 30 ng/ m 340-'FSesane oil 30 350- SesanB%oi | 30 ng/ m di h

dr at ed360 CSesane oil 30 m / m 37¢CSesane oil, 0.5 g Al-30

ng/ m nonost ear at e- nongel | ed38 ane oil; A% 30 ng/ m nonostearate (30m
/mM)-non- elled390-C95% M GL 40, S~30 npinl A eic aci d400 C90~ Sesame

300 ng ol anzapi ne were vvarmadsf[ ether. M QL 840 oil (9.2 m) was then
added and all solids were disgogyed by gentyy warm ng. The follow ng
Exanpl es were prepared using supstantially gge same procedure described in
Exanpl e 91. Ex. No. ActiveVehig|e€ona. of Acpgve in vehicled20-CAeic acid
(2Mwt O. M GLYOL 84030 ny/§]d@0 CO eic aghyd (2Mwt O in M GLYOL 84040
mg/ M 440-CA eic acid (2Mwt H)oggn M GLYOL 84030 ng/ m 950-CA eic acid (2M
wt 0) in MAYOL 84031 ng/ mM 4688 FA eic acid1(100 m/m): Sesane oil 30

ng/ m 470 CCREMAPHOR EL40 m / mk 48% CCREMAPHORZEL31 m / m 490 CCREMAPHOR EL30
m / m 500 FCREMAPHOR EL30 m / mt 510 CEth 1 ol 84te30 ng/ m 27 January 2003
-39 520 CBenzyl al cohol 30 ng/ %30 CHenz 1 b8nzoate30 m /m 540PLURONI C
L12130 m/ g550 FPLURONI C L092803%n / M 560 FPLURONI C L12130 ng/ ml EXAMPLE 57
CGelled Gl: To gel the oil, 2%-320of al uni ndfGono-stearate was added to 975
g of sesame oil in a flask. Thel®il was nmix88 with a static nixer with a
stainless steel propeller, whit®Swarning in38n oil bath to 155C for 20
mnutes. Nitrogen gas was al | 9wl to flow o8r the systemduring the

oil, 10$30 mg/mM A eic acid Exgipge 41 Oei(é%cid: Qeic acid (0.59 mM) and

process. The oil was then all to cool tdlroom tenp. M|l ed ol anzapi ne
(120 ng) was weighed into a b r and 3.882 of gelled sesane oil was
added . The m xture was stirrgd Il with aZSpatula until honbgenous. The

foll ow ng Exanpl es were prepa eéausi ng substgntially the sanme procedure
described in Exanple 57. Ex. Agt geVehi cl eCofg. of ActiveNo.in

vehi cl e580 F95% gel | ed Sesane30yju/ moil, 513al um nunmonost ear at e590 C95%
gell ed Sesane30 ng/mMoil, 5~ grygn' nunmonost §gr at e600- 95$ gel | ed Sesane30
nmg/ m di hydratedoi |, 5% al uni nummonost ear at e

The X-Ray powder diffraction patterns for the

pamoate salts and solvates were collected on a Siemens D5000



EXAMPLE 61 Wax/Ql: Wiite wax (400 ng) was neasured into a beaker and 3.6 g
of M GYOLO 812 oil was added. The m xture was warnmed in a water bath at
around 80C until the wax was nelted. Then stirred with a spatula until 27
January 2003 -40 honpgenous. M|l ed ol anzapine (1 g) waz7 atdedref2e@3 t he
beaker and stirred with a spatula until m xed honogenously. The m xture was
allowed to cool to roomtenperature while m xing. The foll ow ng Exanpl es
were prepared using substantially the same procedure described in Exanple
61. In some cases the m xture was honBgeni zed with a hand hel d honpgeni zer
to reduce larger particle sizes and aggregates of the active ingredient_
Ex. No. Acbi¥FeMehiduler@enC us@hgAct | Ml radiatt itdre A0+ 305M1EnYoh of

B12, 200nmg/ m 10$Whi t e wax630- FO0$M GLYCL _

812, 300Nyl n$408@ 17 16640uRSDEM @l tB:PNS400 rff/aH SEFEG 01 P26 6 58 F90$M GLYOL

812, 300nmy/ 10 ite 660 FOO$SM GLYQL 812 pO M 109G 1726670 FS7. 5%
M GLYOL sﬁa,%oﬁrvﬁgﬁﬂcz /é?ﬁyr' FRRgR & Iagwﬁff'e ﬁéé@b IACECEOL
812, 400mgs M. 4 O$W0 tnén \w6&IrEROSAM & 04@n &4, 300y b ERRliFing

52700 F8O$M GLY. 2, 300mg/ gl 20$Pol awax71 FOO$M GLY:
812, 200m—§%c51‘ |%é§’11€72®72‘89 Fg%?éﬁ/}‘ et 851?% ‘%ﬁ%.%’e 1%8‘?%6?F95$M GLYOL
812, 300ngweat&Hvid kead \iat 64 Dbt 580 dnE¥Oholders for analysis.

812, 150/ m 10$G 17267 Y 300/ 1 [ 760

F65$M GLYOL B12, 30 n%/ %%E‘%?:%%%x%~%ﬁ“— ot gﬁ'or} é’%@éooﬁg/ m 27
January 280@staritiedJuhipngenBri8PMs RIGSMalive. ingredient. As

812, 300ny ' B2 / ite

nebocPE %%g%/lg %‘3&%%2@%55%@/'@@% fe m‘isg%uﬁ‘%g%m GLYOL

812, 400nyRAFAOHTeR hEhEdY }eepwggmwmﬁ\l@% arPesigiRg AcdgmpRpPhéc

wax83CPMHe 5850 G1¥Hz a3 A3 THEBE I 1A a3 M sired YEb rm® ) ,
B12,3SOng/ M S$ White wax850PMH~-FO5$M GLYOL 812 350ng/ m 5% White wax__

860PM+ FSBERF XYY 455360/ APPUL POt HRAGFA L asbNiQIEs USCGROEE
BlZéSOggbﬁéggﬁﬂbﬂg_Z@_ss_ tg&?g%b}f@%%ﬂlﬁd@l 18312,91&&610 qu/amdr;;g$¥\hi te
wax89BOPM, F90$M B12, ~Vihi t e wax90 . BOPM F90~M GLY
812, 300my/ ﬁ?‘aﬁﬁ?‘b EE &53%?%%9&1 SE 96ss Y 0g’fz,%soo
g/l DVEOLASWI ted webenhaari inpeO2ORESMIGIHEL BEA, RUTeny/ gt0SEEEF2693

312, 200my) ATBCE ) AL BePUL E TR L 1D, SRTOdn e -oraby oot STt
wax 96 OPVHEPRbaM Aerd. then 3bgubsnPe santen o aastopitgdde, AROEXAVPLE 97

Leci thi n: neLaazapi fie 120 1L Rbdse 16 6bh | &hlddith dPScbhiediyell wth
spatul a for approxi matelf/I 15 . mnutes to ensure honogeneity. EXAMPLE 98

Lecithin ~r x-tocopffdfolll Hécthfi oy Yrrld qjamfiidronsof9Fmgohc- t ocopher ol
Wft_s Stij”e?!?m%%i@@gcmo : a@.ue]gsi eﬂéréfbxtéﬁein{;ﬁfﬂdagﬁ:(rj qtocr(rj -th_’éhedn‘i xlt:JreE;/ﬁ/P e
stirred we e : of olanzapi ne was ed and m xed wel | .

99 LecithFﬁF‘NR/E?l% aq%i'efdﬂq’g‘e(‘%oekn@}a %%V%sf(ﬁ 4 S¥E9ENH  of N net hyl
pyrrol i dofierfdMyiodsecithin (9 m) was added and stirred well with a
spatul a for approxiJlmi.el m.nutes to ohtain.a ho enou 1LX. EXAVPLE
100 Chol esterol/ P~\ﬁWﬁé§e( f(?gﬁﬁ e%%yﬁ&sgﬁqu]]l@see%dr 5%api ne (500
nmy), ethyplapzapdnseqlyn@dPhg)(hendilMeiarmdd tweras Sthihwyedatwel P*and gently
warmed fo ' : unt id_.a.,c Ud o V&5, ined., .POVI DONE USP
(K-30) (Oggggngl)glgn c%(r)ll estrgyo*ag‘?%é%l g%loé\llhvere t hen aeg:g‘easto obtain a

t hi ck gunrePkesentediihit ithe fedyovhng oirierrlrnar pAyRcH npE] and

Chol est er pkf POMOQYR SR tiks3Q)/ sthyEosel il osgiNMP. Chol esterol (2. 47S g),
0.3098 g of POVIDONE 27 January 2003 -43 USP (K-30), 0.0622 g of ethyl
cellul ose and 9.1686 g NVP were weighed into a 25 mM beaker. The materials
contained in the beaker were m xed 'thoroughly and warnmed slightly to

di ssol ve any insoluble materials. Caution was taken to use the m ni nal
exposure to heat for solubilizing purposes_ The clear solution was cool ed
and to it was added 500 ng of ol anzapi ne which was thoroughly m xed, giving
a clear pale yellow solution. EXAMPLE 102 Lecit hi n/ Chol est erol / POVI DONE USP
(K-30j/ethyl cellulose/ NMp: 0.2511 g of POVI DONE USP (K-30) was wei ghed
into a beaker. To it was added 300.S ng of ol anzapi necoarse, 28.S ng of
ethyl cellulose and 2.008 g of cholesterol. This dry m xture was stirred
well. To this dry m xture was added 0.7463 g of oc-tocopherol and this

m xture was stirred well. To this was added 3.3806 g lecithin, mxed well.
Then anot her 3.082S g of lecithin was added and m xed wel| again.

(e



27 January 2003 -44 EXAVPLE 103 Lecit hi n/ Chol est erol / POVI DONE USP
(K-30)/ethyl cellul ose/ NMP. O anzapi ne-coarse (300.7 ng.), 2.5821 g. of NW
and 25'.4 ny. of ethyl cellulose were stirred well. To these were added
248.0 ng of POVI DONE USP (K-30), 2_0008 g of chol esteral7 andur$0d3g of
lecithin. This formulation was stirred well. The m xture separated into

| ayers and was warned in a 37C bath for 5 mnutes. A soft |lunp-Iike
formati on coagul ated in the thick sol aePon. Lecithin t2.5074 g) was added
and m xed well. Eventually the fornulation seened to | ose the gel-like
coagul ation and forned a suspensi on Tablb# ahzapi ne. The fol |l owi ng exanpl es
vere prepared using substantigllny 165 3RyRr@¢edy €s described in Exanpl es
97103, above. Ex. ActiveVehi cl eConc. .gf Exanpl eNo. Acti ve

i nProcedur evehi cl €1040 CLeci t B-8R3CSENGS/ ﬁggﬁ-ﬁib‘?tm% al ph-t ocopherol , 30
mg/ m 9690% Leci t hi n106025% NWP, 978%ateci t oAl m/ m 97107075% Leci t hi n,
25% NMP30 ng/ m 971080 C25% NWP, 7§ff’{<§beci t h'“g@ m /971090 C27. 8% NWP, 30

nmg/ m 9772. 2% Leci t hi n110031. S$ Z:ho esterol, 63 9 ng/ g983. 9% POVI DONE

USP( K-30) , 0.8% Et hyl cellul ose764482NVP11220836% Chol esterol , 1S. 0 ng/ g( a)
982. 6% POVI DONE USP(b) (K- 30), f okl 09ed0. 5% g lmd cel | ul ose, by42. 70

NVP, di | uti on34. 6% Leci t hi nw t hl gc§ég§n 27 January 2003 -95 1120 C2.6%
POVI DONE USP41. 6 ng/ g-99(K-30) ;[-207“6%Chol“esterol, 0.5% et hyl

cel lul ose, 76. 3% NWP1130 C19. 7$ Bhab@st er ol 43243 ny/ g992. 46$ POVI DONE

USP( K- 30), 0. 54% Et hyl cel | ul ose, §|S_95§§ NWP, 33. d-eci t hinll 90 C7. 9%

al pha-31.55 ng/ g(a) 100t ocopheral, 0.3% Ethyl cellul ose,foll owed2. 63%
POVI DONE USPby( K-30), di |l uti on21¥ est erﬁ?;éﬁ’t h68.1% Lecith i
n,lecithinll50- C__ 0.2S$ Ethyl 2998989103ce2|plose, 2.5~ PVP, 20$

Chol esterol ,7.7% al pha-tocophergl 89%9/% Lgf%t Q n116066. 8% Lecit hin, 30

mgl m 1000. 25% et hyl cel | ul ose, 2. 5% | DONE, US iK— 30), 20$ Chol esterol, 20$ al
ha-toco herol 1170 C25. 9 NWP, 30 4wj/8 1010. 2648 Et hyl cel | ul ose, 2. 49$ POVI DONE
USP( K- 30), 20. 1$ Chol esterol, 51. 3$eb@agi t hi ns BX¥AVPLE 118

Gdgnéal[oi ngbghglﬁes; eéo! M crgpar gg&%fﬁ g (#ﬁ)Pgol yvi nylt_ al cgho! t§]PVAI was
added to of deionized wa : e so n was stirred w a
magnetic stir bar and warned fof.88%6éral hbGr6€3until all of the PVA 27
January 2003 -46 dissol ved. Theqngygpre waggajsowed to cool to room
tenperature. The sol ution was p?ugggﬁl ntgpﬁsggare pl astic contai ner and
stirred with an overhead stirrer- 50 *172 g of olanzapine and 8.8 ¢
of chol esterol was dissolved i n41D0561 of n@tBfl ene chloride. The PVA

sol ution was added and the m xtyrggyas stirg egd for 18 hours. Mcxoparticle
collection: Method 1: A PVA/ ol agzstmge sol légiqoﬁg was poured through 100 and
230 nesh sieves (USA std.) respéctively. T rge and fine sections were
di scarded. Particles Were washed.g6rem the 23@1si eve with water into a
particl es ere transierred 1o a Wl ng desSand alloved fo air dry. The
particle size collected: >63 EuA-372850 Eta¢.8Bthod 2: A PVA/ ol anzapi ne
solution was vacuumfiltered w ghiga7Buchnefzfgenel through What man #4
filter paper and washed with wa eéﬂ;he pa|rc?tirgt es were transferred to a
wei ghing dish and allowed to air- ” The part’icles were dry sieved through
a 30 nesh sieve (USA std.) to r@mnd8@%any | ar.@d particles. Method 3: A

PVA/ ol anzapi ne sol ution was pourgd 44irough 23@ mesh sieve (USA std.). The
particles were washed fromthe sieve with water into a Buchner funnel wth
a What man #4 filter paper and vadcf8#Pfilterled3 Particles were transferred
to a weighing dish and allowed to e dry. 1lhes particle size collected: >63
(USA stcl). The particl e whre Aachad fromtEie si ve wi th water 1nto a
Buchner funnel with a Watman #£4{9Q%ter pagerd2and vacuum filtered.
Particles were transferred to a>webgli ng. dishygnd allowed to air dry. The
dry particles were sieved through#? mesh si eve (USA std.). The particle
size col lected: >63 ~ tm- <150%N 27 JanPdry 2003 -47 Method 5: A

PVA/ ol an2api ne sol uti on was pouRe@d3tfir ough 11@¥ nesh sieve (USA std.). The
particles were washed fromthe sigyg,Wth watey into a Buchner funnel wth
a Whatman #4 filter paper and vacuumfil tere'(}. Particles were transferred
to a weighing dish and allowed to air dry. The particle size collected:
>150 pm The sieved PVA/ ol anzapi ne solution was centrifuged and decant ed.
The pellet was vacuumfiltered with a Buchner funnel through What man #4
filter paper, transferred to a weighing dish and air dried. Particle size
col l ected <150 um Method 6: A PVA/ oi anzapi ne solution was vacuumfiltered
with a Buchner funnel through Wiatman #4 filter paper and washed with

. —— L Y I T 1 I N 1 I B Y e
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2.5863 10.62

Another especially preferred dihydrate is the
crystalline Dihydrate B olanzapine polymorph (herein
referred to as "Dihydrate B") having a typical x~ray powder
diffraction pattern as represented by the following
interplanar d-spacings and relative Intensities as set forth
in Table 8:

Table 8
Olanzapine Dihydrate B
d-spacing Intensity

9.9045 100.00
6.9985 0.39

6.763 0.17
€.4079 0.13

6.1548 0.85
6.0611 0.99
5.8933 0.35
5.6987 0.12
$.4395 1.30
5.1983 0.67
5.0843 0.24
4.9478 0.34
4.7941 6.53

4.696 1.26

4,5272 2.65
4.4351 2.18
4.3474 1.85
4,2657 0.49

4.1954 0.69

4.0555 0.42

3.9903 0.89

3.9244 1.52

3.8561 0.99

3.8137 1.44
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~G ~~ ~0 Wh un=0~8x$x$gscsczo~c~o0 u0 uOv-~
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~fY11riM V AVl 100M 1~O 't~ '1Y10- 0 U ~M N, N e"7N !'~10 Nf 1' ~1t N~
cVIV NWt NC 12-

3.7671 0.92
3.6989 1.78
3.6527 0.60
3.5665 0.34

3.4879 1.41
3.3911 0.27
3.3289 0.20
3.2316 0.31
3.1982 0.19
3.1393 0.35
3.0824 0.18
2.9899 0.26
2.9484 0.38
2.9081 0.29
2.8551 0.37
2.8324 0.49

2.751 0.37
2.7323 0.64
2.6787 0.23
2.6424 0.38
2.5937 0.21

Another preferred olanzapine dihydrate is the
crystalline Dihydrate E olanzapine polymorph (herein
referred to as "Dihydrate E") having a typical x-ray powder
diffraction pattern as represented by the following
interplanar d-spacings and relative Intensities as set forth
in Table 9:

Table 9
Olanzapine Dihydrate E
d-spacing Intensity

9.9178 100.00
9.6046 16.75
7.0163 2.44

6.1987 8.78
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~. eWJUUUUUUUUUWWU ~Ua tt. V. UL IL U, ts. SLit, tr.. 375,04 rW 2403 a.

V. 000000000000O0A ! ON M ~1 ~1V 1nVl ~' ~110 M~ M0 r'"101 C1 Q.. Qet et
V- C sfwWz.. Ex. Nn, A ctiveExcip. O her excipJcona. Cone. of Active

(tt~eoreticgl Solrent for activeExtraction bathStir speedStir
timeM cro.particle rnliectionacetate@361l9n PVAI 470 FChol es. 4. 365 m . 200 m
190400 rpnt hrsMet hod 2acet at eCH, Cl, PVA20 C. cont ai ner 148

6.0971 10.62
5.9179 1.73
4.8087 50.14
4.7140 10.24
4.5335 14.20
4.4531 7.80
4.3648 3.04
4.2760 4.50
4.0486 2.76
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
column marked "d" are reported in Angstroms. The detector

was a Kevex silicon lithium solid state detector.



OF Choler. Hem (3090) 30 M. 300 m 196_ 353 rpm Met hod

6succi nat e~, ~~A1490 FChol er. Hem 8. 8R6S m . 100 m 196400 tpnB8 hrsMet hod
2succi nat eCPYAI 500 FChol er. Hem 9.3%5 nl . 500 ml 1 6400 rpnoverni ght Met hod
2succi nateCH, Cl, PVA 20 Cs . conhdi ncr 1510 FChot cs. Hem 00 ug@q);SﬁQ)

| 96450 rpmd hrsAllowed to sit overnight insuccinateCH= asti cPVA.
Met hod 1contai nerl 520 FChol cs. Hem 9. %@0 m 250 m | 96600 r pmLl5 hr sMet hod
1CH, Cl, PVA sqg pl asti ccont ai nerl 530 FCho Hens>150=8. 49¢50 ml250 mi
19b650 rpnil5 hrsMet hod 5succi nat e<150=8. 9960H Cl, PVA s

pl ast i cConl at Tl er 194@nzeRines Dihydrates @ is arersgsd ‘fgb sNtersd8s0 rpns

hr sMet hods ¢ i dr VR REd toeheGidaUt GILR{ A eGH & d%‘éfesﬁq:em agt i 8290, <63
xcont ai ner 7. 8901550 FChol er . Heni 9. 99050 cIﬂlZSO rpml5 hrshMet hod
lsucci nat RXSRI2PYR 9 HNGET ABIRMHFONIF 0] -3 rﬁ" etfp“%/v aqueous

Ex. Atl\:/ltl veeEdmcdj&l(ald},er Eeifer softo0lae Hdudac td Gt WiEeetSldy be either
time Cro- rtic

col I ecti ofRERRE B SOHFEN ke M AT HATEH AR SBOOEERBIEs .
d cat e2. 3g/mmraﬂdmﬂ:h1%4wfrmnﬁ&wys M thead niGrd iE1WA tRi 5A0-okCitakes .
A eate8.0%0 n 58‘(?? 60 nﬁ hrxNEth d I CI 196

PVA1580 PCR&HHY $d EpaS ReRE Pva
P1590 FChtihersdBre@%ﬂu.mtlure?.SO m a daioxmrmlnghwmtdﬁads el itiitzade Cthen

O punsorch iRy SRR il bt GO AV AR °F o,

d PVA | 62w&xdr Crapiddior repd¥ce@ milth 260en. 1 T-hiﬁi@lmprﬁeib&emssvh’m hod

5.lmtntc F¢hul s 6 FChol er.
231 0) a0, b Y TR0 el bR, ol 00 AR e AR 0L
( XXX " (8} attatss if rowgvsirey ddne ATt san aiddr dppnecdiate thade thessim@an | QU

rnesh an r&sﬂ: t%?& eh t ency
whi ch |sdwﬂiefg‘;eﬁyetr:{ﬁ?legcgl%t ed’ tﬂd’ﬂ Sczosi(%ﬁéﬁg’; < 150 rQEngi Znds for

the si evePE@¥sSYieatt@d Sediverdo u|Irt J%m/faf%hmtr é%tleoﬁqé‘ﬁodlsanzapl ne

and the st&y&lﬁtgng %ﬁﬂf&% |20 Bpredsssdarncentration of ol anza ine i
Nwsr nNO 27 January 2003 -52 EXAMPLE L65 Spray-dry

~l anzapi ne (0.5 g r'ﬁhlel &ﬂm%W’B‘bfo‘?hecrﬁﬁaé'sttlé%’bF“%ll?? &%&Pﬁéﬂ |n 50 n
gf met hy|ﬁ§ﬁ1@hl—qfdyd@owﬁﬂrz ﬁcﬁﬁltamagas:ar&pr@hleir ls@ﬂ:_lt_ir/]\/lnté;:h@dbab sgal e
amat o sp er. W ing, colu e dryer conltlons
were set é@xvgﬁ/ kJLtqelrf”rp8 "g’tf " 0 ﬂ & atT;rﬁ"é:th Sc, air
fl ow vol u%e—d&cmﬂhedspreay)vat om zi ng vol ume = 0.55 Kgf/cm . The
m croparticles were col Ice ed | g,bw al, at. t utle":;h d SIZ d to 63-150
T

pm particle size and assay al"lcctyeli)lzahl gh pe Paanc (Z]UI d
chr omat ogfaphexarfhee,f od-{mapm r]g)vedmrrmastevm anglgsdased usi ng substantially

th | t
exci ;agng@&?@%{ ?fet&gl?ﬁcHrfeﬁ%ﬁEet ease A“ferﬁcﬂtmg AL GG P BET
Fl owSpr ayxppaYmmamsmmmwmm swanatingnNelorinhteret i cal )

0. 61670 FURDYbe P T A DSSCra S SredikEhoree arayyets

Et hyl 29. 5%&00sedlvent content SEMs, porosity, residual solvents

0. oAcet at SUF RO CHAT S s 0 s BT L AT gBeh ol e Ao tate:

surface area, IR (for solvate/crystal form) top density,

friability may also be used to characterize the compound.
The olanzapine dihydrates described herein in
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.



i wi NJNfi NOOW 27 January 2003 -59 Sunmary of Methods
Formul ati ons were m xed and |loaded into 5 ml syringes. Atip was cut froma
di sposabl e plastic pipet and fitted onto the syringe. Di alysis tubing was
cut into 5-6 cmlength and kept noist in a beaker of er. nuar 589 of the
tubing was clipped off with a tubing clip. The tubing s'¥aréd 6n a scale
and fromthe syringe one ml of fortaulation was di spensed into the tubing.
The open end was clipped and the final weight was recorded. The filled

di al ysis tubing was placed in a 900-#5-di ssol ution vessel filled with 23S0
m Dul becco' s phosphate buffered saline pH ?.4 at 3?C. The vessels were
placed in a Vankel cdrssetaittibat ppoawéeus 1okt Bbpaddbésnrofating at 50 RPM
Sanpl es re pul.l ed i_n h [0 of the paddl es and
rennvingwg‘&Epgﬂnﬁuﬁ?cg%%%féggaﬁt %%8 SPB ﬁg Eﬁéégagre pulled at 2, 4, 8,
12, 24, A8 mpausdtdéonsecutive 24 hour |ntervals fron148 hours up to 4 meeks
in duration. At 2, I I d | aced with 2
m of fresh buffer: é%f ea?ﬂﬂ¥%§hg§% t?%gglgﬁﬁgggﬂgEe%E?¥€§n%%?a vol ume was
replacedEwmmwthréshtﬁfQﬁeﬁQﬁﬁ?ﬁﬁ&rﬁ@GrFGfBQGClvﬁé ShApP LYRQEFES pl aced

directly intp JPeEuNbRLE B ARIRAEULS @hePApBREKYLBI gh pressure liquid
chromat ography. Formul ati ons were tested using the rel ease assay descri bed

above andoRGentrgthans og?ﬂa‘i/e’%r?oﬁ’dcé&?‘&ﬁlrétb‘lr&l onBEURANES ai ned rel ease rate

of activecscdnt@@t48nHoih StHO ragle0 of WOSKSE RAbBhe psssendeveZeal and Wite
rabbits were selected for the, eval uati n of a&§ %Piar nmul at i o because the

size of tHANZaPdgendets ks hody Itlefné’te§§ Y&8e |%rP’é BX&F uati on
of the i jeddsdnidbnt Eor tii/s dmeuary 2003 -55 Three rabbits of the sanme sex
were used for each [ g nvmth lect.ion bllty The
rabbits were at Aige a& gola(?“aen% m%?lgsg’eggiaggngg ?iugoig Rabbi ts
were gi vesx a:csliyrs@k:ehan}@e:tqlms,vmlm:l&mg @deMQaagbonmdtlwl nto the biceps
fenoris. r h r t I atl on
but i d roeasth HRBLUE A lnee; WY, pOBTRRR) Bhb RISt MG

ol anzapi ref il assapine; an%@PZ"@L P@F"@G&eséfﬁplsélMBEeéoﬂl%’é%@él f(?'é#ﬁlf he

medi al  eaia @Al Yrokyhtiged A BiQ gél'ymerhﬁ\BW bei 88dacokh&ctdon tubes once
prior to dose adm nistration an hours after dose administration and

agai n dai PRt tRse@s . 19ebatins g goldageng g hpd urppisnacigs: mAddft®ed and pl asma
concentralixem ofinobaazepine wRtodebouti 3e¢ by wWRPLEht FOf tdpddsns of the

i nstant inv i.on were teste%in e, rabbit assay and found to show

ef fecti vem% aXer APPBRE BY e of up to 19 days. DocT Assay The
beagl e dog was sel ﬁohedqmmmmhthsnlsnamlabeubut hereohertmacoki neti cs of
ol anzapi n [ re e gpgy coki netic of
ol anzapi ne e%gg% 'H? ]F Ho og se ec TIE:% V\EESRgtD %‘gs% nr%ex Thr ee
dogs (rral!eohreﬁhéﬁiﬁhé)gmfel%m fodreagdapusofayul abhonThe dogs were adults

(> 6 montigaldhoraedpHGAAPRS BRli%eR Bnbe2likfl: aThe dogs were given a
single i : ction with a 20 o gauge needle 1nto the gluteal or biceps

fenoris @hl‘FHéléiB%BhMJfﬂ lh?éa&‘&ei ed diees tRanchnerdtmaX ikth of the

formul atlﬂ&&ﬁoﬂtddneﬁdﬁmﬁmh% mitlﬂeblhﬁlzﬁﬁ‘ihéﬂ oleze.ctsme were given 10
ng of ol At each tine point, a 2 nl. bl ood sanple

anzapi ne/ kg of bod
was col | eQﬂ“’é‘ga ﬁrgLFﬁeof ‘é?r e\Feltr’l“?lrﬁPS Hé’péf‘aﬁ?’ié‘d“‘&%’r‘?‘édﬂ%h YRibes.

Bl ood sanpd esbolts 80&0bY ewé BshtORIEE othie®! ried edeeemadiT ying rejdrtis and at
vari ous t

poi.nt ter dose January 2003 -56 admi nistration
t hr oughou th?"h S@r a?gﬁ‘éﬁ’%’c?“ N‘p?‘%’ﬁ %P%Pfe points are at 0.5, 1, 2, 4, 8,
and 24 hours after oaleaglmlm mcmt;ro&stutabnandn@nudedalbxyz&;ﬁim, 2, 4 7, 14,
21, and S [ nt i
ol anzapi n(g E\g/\jt?/(;lés/asp et ?ﬁﬂﬁ%%@b %%SLI %}%ﬁggl gﬁg@g ?tfﬁ S émﬁ acﬁ[i | ment i on
wer e test@@llmlnlltmdd@g asb&wmwlflwm1mesl¢dmmetheantuleymmn reat i ons of

ol anzap| d UL} 0 rpound

whi ch is J[rw; g‘élnﬁg Zyn%%sfee s7tll or zti:xso g%t 8?1%%$e§§ &?%AL conpound as
cl ai med |hh€l bodu pfwheleﬂmqtkfer pdaseed asfliciity dbndzbpenefpemoat e

di met han%?é&t&a\et@qceut:xpl%m&ﬁ% RAWIehedlh f@gz,w&omttef“ as
represented by the follow ng interplanar spacin spacinv Intensity
11.17739. 37178. 73408. 29237. 77147. 22246. 84316. 66546. 42116 40116. 17265. 8712S.
561009. 84114. 66174.57264. 48229. 35194. 28199. 12944. 03913. 89523. 62943. 54113. 29
163.1316 3. A conpound as clained in Caim1l wherein the panmpate salt is

ol anzapi ne panoat e nonohydrate having a



27 January 2003 -59 typical x-ray powder diffraction pattern as represented
by the follow ng interplanar spacing: d-spacinglntensityl0.76989. 20628
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not limited to, polyvinyl alcohol (PVA), carboxymethyl
cellulose, gelatin, polyvinyl pyrrolidone, TWEEN 80, TWEEN
20, sodium lauryl sulfate, and the like. The concentration
of the surfactant should be sufficient to stabilize the
emulsion. The concentration of the surfactant will effect
the final size of the cholesterol microspheres. Generally,
the surfactant in the aqueous medium will be from 0.1% to
about 20% by weight depending on the surfactant, the solvent
used to dissolve the cholesterol, and the processing medium
used.

Alternatively, the processing medium may be an oil
immiscible with cholesterol. Examples of suitable oils
include, but are not limited to, mineral oil and silicone
oil. Suitable surfactants for the oily processing medium
should be chosen to stabilize the emulsion and optimize the
final size of the resultant cholesterol microspheres. In
addition, surfactants may be added to the dispersed phase,
or cholesterol phase, to beneficially effect the emulsion
stability, microsphere size and performance.

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

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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Briefly, an aqueous surfactant solution of
polyvinyl alcohol (PVA) is made by dissolving the PVA in
deionized water. Polyvinyl alcohol concentrations up to 6%
are known to be effective, but may be limited if viscosity
of the processing medium is too high. For this invention, a
preferred polyvinyl alcohol concentration is 1%, (S g PVA
added to 500 ml deionized water.) The surfactant solution

is stirred with a magnetic stir bar and warmed at 50-60°C
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.
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
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
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,
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, cresol, sodium
benzoate and the like.

Most preferably, the olanzapine formulation is
contained 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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Preferably, the formulation has a prolonged
sustained release of a pharmaceutically effective amount of
olanzapine, or a pamoate salt or solvate thereof for a

period of greater than 7 days, more preferably at least 14
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or in combination with one another. Depending on the
carrier selected, the formulations claimed herein can be
especially useful for short acting intramuscular
administration or as a depot formulation. The olanzapine
oleaginous carrier formulation is useful either in
combination with cholesterol (up to 50% mass per unit
volume) microspheres or by itself without the use of
microspheres. The cholesterol microspheres may also be
mixed with an oleagenous carrier and water in an amount up
to and including 50% mass per unit injection volume,
depending on the type of excipients used.

The following examples are provided for purposes
of illustration and are not to be construed as limiting the

scope of the claimed invention.
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Preparation 1

Technical Grade olanzapine

- g =
\s/jg N-HCI = Xy

\ -
N
H

I/\

- In a suitable three neck flask the following was added:

Intermediate 1

Dimethylsulfoxide (analytical): 6 volumes

Intermediate 1 : 15 ¢

N-Methylpiperazine (reagent) : 6 equivalents
Intermediate 1 can be prepared using methods known to the
skilled artisan. For example, the preparation of the
Intermediate 1 is taught in the '382 patent.

A sub-surface nitrogen spardge line was added to
remove the ammonia formed during the reaction. The reaction
was heated to 120°C and maintained at that temperature
throughout the duration of the reaction. The reactions were
followed by HPLC until about 5% of the intermediate 1 was
left unreacted. After the reaction was complete, the
mixture was allowed to cool slowly to 20°C (about 2 hours).
The reaction mixture was then transferred to an appropriate
three neck round bottom flask and water bath. To this
solution with agitation was added 10 volumes reagent grade
methanol and the reaction was stirred at 20°C for 30

minutes. Three volumes of water was added slowly over about
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30 minutes. The reaction slurry was cooled to zero to 5°C
and stirred for 30 minutes. The product was filtered and
the wet cake was washed with chilled methanol. The wet cake
was dried in vacuo at 45°C overnight. The product was
identified as technical olanzapine.

Yield: 76.7%; Potency: 98.1%

Preparation 2
Form IX

A 270 g sample of technical grade 2-methyl-4-(4-
methyl-l-piperazinyl)-10H-thieno{2,3-b} (1, 5|benzodiazepine
was suspended in anhydrous ethyl acetate (2.7 L). The
mixture was heated to 76°C and maintained at 76°C for 30
minutes. The mixture was allowed to cool to-25°C. The
resulting product was isolated using vacuum filtration. The
product was identified as Form II using x-ray powder
analysis.

Yield: 197 g.

The process described above for preparing Form
II provides a pharmaceutically elegant product having
potency > 97%, total related substances < 0.5% and an
isolated yield of > 73%.

Preparation 3

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

A Olanzapine (3.12g, 0.0lmole) was dissolved in
tetrahydrofuran (50ml) with heating. Pamoic acid (3.88gqg,
0.0lmole) was dissolved in tetrahydrofuran (100ml) with
heating. The two solutions were mixed and filtered through
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a pad of celite while it is still warm. The yellow solution
was transferred to a Buchi flask and evaporated under
reduced pressure (bath temperature 50°C). After about 50ml
of solvent had been removed ethanol (50ml) was introduced
and evaporation continued. A further 5S0ml of ethanol was
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
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, d, 2p, d, 7.9, s, 1p,
s, 1.8, d, 2p, d, 7.2, £, 2p, t, 7.1, t, 2p, t, 6.9, m, 2p,
6.7, m, 1p, t2?, 6.4, s, 1p, 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,
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

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

Into a 250 ml beaker equipped with a magnetic
stirrer was added dimethylsulfoxide (DMSO) (10 ml, 0.636 M),
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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form. The solids increased as the addition continued.

After the addition was completed, the temperature was
adjusted to 5°C over about 15 minutes and stirred for a 120
minutes. The slurry was filtered. The flask and wet cake
were washed with methanol (25 ml). The product was dried in
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),

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

Preparation 5

Preparation of 2-methyl-4-(4-methyl-l-piperazinyl)-10H-
thieno([2,3-b]{1,5]benzodiazepine pamoate THF solvate
(olanzapine pamcate THF solvate)

Into a 250 ml three neck flask equipped with a
magnetic stirrer was added tetrahydrofuran (THE} (60 ml),
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 (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 vacuo overnight at 50°C to give
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
sases, the isolated material was identified as olanzapine
pamocate THF solvate by XRPD, TGA (12.7-13.5%), and NMR
analysis (12.2-12.9% THF, 1:1 salt).
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B. Preparation of bis(2-methyl-4- (d-xﬁethyl—l-—
piperazinyl)~10H-thieno{2,3-b][1,5]benzodiazepine)
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Preparation 8

Preparation of bis(2-methyl-4-(4-methyl-l-piperazinyl)-10H-
thieno([2,3-b][1,5]benzodiazepine) (bis{olanzapine) pamocate
monochydrate)

Into a 100 ml three-neck flask equipped with an
agitator was added dimethylsulfoxide (10.8 ml) and pamoic
acid (3.75 g, 9.65 mmol). The slurry was stirred at 20-25°C
to dissolve. The solution was added over 15-20 minutes to a
250 ml three-necked flask equipped with a mechanical stirrer
and containing acetone {150 ml) and olanzapine (6.0 g, 19.2
mmol) at 50°C. After the addition was completed, the slurry
was stirred about 20 minutes at 50°C. The slurry was cooled
to 20-25°C over about 60 minutes, stirred for 60 minutes and

filtered. The wet cake was washed with acetone (15 ml).
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ns 1OA%ls(o aplne} pamoate monohydrate (5.01 g) by XRPD, TGA
(3.3%), GC, titrimetric (KF=2.2%) and NMR analysis (2:1
salt).

Preparation 9

Preparation of (2-methyl-4-(4-methyl-l-piperazinyl)-10H-
thieno{2,3-b}{l,5]benzodiazapine)dihydrate D

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
identified as Dihydrate D olanzapine using x-ray powder
analysis. Yield: 100 g. TGA mass loss was 10.2%.

Preparation 10

Preparation of (2-methyl-4-(4-methyl-l-piperazinyl)-10H-
thiena(2,3-b]{1,5]benzodiazaepine)dihydrate E

A 0.5 g sample of technical grade olanzapine was
suspended in ethyl acetate (10 mlL) and toluene (0.6 mL).
The mixture was heated to 80°C until all the solids
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

using x-ray powder analysis and solid state 13c NMR. TGA
mass loss was 10.5%. Yield: 0.3 q.
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=Ins>110%! & ()-Qns>110%! & ()-Qns>10%! & ()-Qns>110% !

& ()-Ql<vUa&ns>! /K =Ins>110% ! & ()-Q ns>10%! & ()-nszddd% 2003
& ()-Qns>110%! & ()-Qns>110%! & ()-Q _?2vd&ns>!/ ns>! 10% !

& ()-Qns>10%! & ()-Qns>110%! & ()-Qns>110%! & ()-Qns>!10% !
& ()-Qns>10%! & ()-Q xX<vWé&ns>Ing3410%! & ()-Qns>!10%!

& ()-Qns>110%! & ()-Qns>110%! & ()-Qns>10% !

Preparation 11

Preparation of (2-methyl-4-(4-methyl-l-piperazinyl)-10H~-
thieno([2,3-bl{1,5]benzodiazepine)dihydrate B

A 10 g sample of technical grade olanzapine was
suspended in water (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 gq.

The following abbreviations are used in the
tabulated examples below:

0 = olanzapine particle size
undetermined
O-F = olanzapine milled fine;

particle size less than 5 um
0-C = olanzapine milled coarse;
particle size from 20-60 um
OPDM-C = olanzapine pamoate
dimethanolate milled coarse
particle size from 20-60 pm
OPDM-~F = olanzapine pamoate
dimethanolate milled fine;
particle size less than 5 um
OPMH = olanzapine pamoate monohydrate
OPMH-F = olanzapine pamoate monohydrate
milled fine; particle size
less than S um

BOPM or BOP = bis(olanzapine) pamoate
monchydrate
BOPM-F or BOP=F = bis(olanzapine) pamoate

monohydrate milled fine
particle size less than 5 um
aq = aqueous
PEG200 = polyethylene glycol having an
average mole cellular weight



& ()-Q UK =!I # 4t TAvU4&ns>! 10% ! & ()-Q ns>110%! & ()-Q ns>110% !
& ()-Qns>110%! & ()-Q/K =Ins>110%! & ()-Q 48>?@EsWvU4&ns>! 10% !

& ()-Qns> 10%! & ()-Q s> 10% ! & ()-Q /K =Ins> 10% ! & ()-Q ns>! 10% !

& ()-Q EOPQRUYWIVUA&NS>! 10% ! & ()-Q ns>I 10% ! & () - Qf Kyamhiasy! 2666 !

& ()-QAns>10%! & ()-Qns>110%! & ()-Q Y] ntuv@BvU4&ns>I 10% ! & ()-Q /K

=Ins>110%! & ()-Qns>110%! & ()-Qnsz! 10%! & ()-Q ns>!10% !
& ()-Qvwl <v4&ns>!/K; =l ns> 10% ! & ?)Z-Q ns>!10% ! & ()-Q ns>!10% !
& ()-Qns>110%! & ()-Qns>110%! & (f)-g cCvud&ns>!/ ns>! 10% !
& ()-Q ns> 10% ! of 200
EtOH = ethanol
CHITOSAN® low MW, high MW = deacetylated chitin,

low and high molecular weight

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 (CH2CH20) 4 (CHCH3CH20) ,CHoCH20) cH

The alphabetical designation explains the physical form of
the product: *'L' for liquids, 'P' for pastes, 'F' for solid
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.

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

“pluronics
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& ()-Q xX<vUdé&ns>Ins>110% ! & ()-Qns>110%! & ()-Q ns>10% !
& ()-QAns>10%! & ()-Qns>110%! & ()-QUK; =!|\ <vUa&ns>Ins>! 10% !
& ()-Qns>110%! & ()-Qns>110%! & ()-Qns>'10%! & (37 Qddanseh30% !
& ()-Q xX8vW&ns>! 10% ! & ()-Qns>110%! & ()-Qns>110%! & ()-Q/K;
=Ins>110%! & ()-Qns>'10%! & ()-Q oS7vUa&ns>I 10% ! & ()-Q ns>110% !
& ()-Q/K =Ins>110%! & ()-Qns>110%! & ()-Qns>10%! & ()-Q
WvU4&ns>! 10% ! & ()-Q/K;=!ns>! 10% 133~
LF and D = low foam version

Includes:

PLURONICS F68

PLURONICS F 68NF

PLURONICS L121

PLURONICS 1092

MIGLYOL 810 = triglycerides of the fractionated
vegetable fatty acids C8 and C10
(caprylic/capric acids)

MIGLOYOL 812 = differs from 810 only in the
C8/C10 ratio. Has a higher C10
ratio and the viscosity and cloud
point is higher.

MIGLOYOL 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

ethylene oxide polyethoxylated
castor oil. A mixture of a
hydrophobic portion containing
ricinoleic acid esters, glycerol
and polyglycol ethers, and castor
oil and a hydrophilic portion
containing polyethylene glycol and
ethoxylated glycerol.

CHREMAPHORE RH40 = 40 moles ethylene oxide per mole of

hydrogenated castor oil.

CHREMAPHORE RH60 60 moles ethylene oxide per mole of

hydrogenated castor oil.

it

POVIDONE USP (K-30) polyvinyl pyrrolidone United States
Pharmacopeia XXIII: k value: 30

(intrinsic viscosity)
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=Ins>110%! & ()-Qns>110%! & ()-Qns>110%! & ()-Qns>10% !

& ()-Qns>110%! & ()-Q0126>?@PvU4/ K; =l ns>110% ! & ()-Q >ns>!10% !

& ()-Qns>'10%! & ()-Qns>110%! & ()-Qns>110% ! & ( p9Qyased AP%ob3

& ()-Q @DHLY] pPOVU4/ ns>! 10% ! & ()-Qns>110%! & ()-Q ns>110% !

& ()-Qns>110%! & ()-Qns>110%! & (334)1/K; =!]cdefjrw\vUs/ ns>!10% !

& ()-Qns>110%! & ()-Qns>10%! & ()-Qns>110%! & ()-QQK; ==ns>!10% !

& () - Q1 sLUXREBYIELO5 > Hiblym ) - 03R1 A 080 ! 2 Bpkd - pndPdA !
2,5,7,8-tetramethyl-2-(4',8",12"-

trimethyltridecl)-6-chromanol

NMP = l-methyl-2-pyrrolidinone

CROTHIX = PEG 150 pentoarythrityl
tetrasterate

SYNCROWAX = synthetic beeswax

POLAWAX = emulsifying wax

Tween 20 = polyoxyethylene 20 sorbitan

monolaurate, a laurate ester'of
sorbitol. The 20 stands for 20
moles of ethylenhe oxide
copolymerized with one mole of
sorbitol.

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

sorbitole.

Example 1

PLURONICS®: PLURONIC® F68NF (50 g) was mixed in
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
PLURONIC® solution with a spatula until homogenous. The

mixture was kept refrigerated until used.

The following Examples were prepared using

substantially the same procedure described in Example 1.



& ()-Q/K =Ins>'10%! & ()-Qns>110%!
& ()-Qns>110%! & ()-Q/K =Ins>110%! & ()-Qns>110%! & ()-Q ns>!10% !

& ()-QWvU4/ ns>10% ! & ()-Q/K =I'ns>110%! & ()-Q ns>!10% !

& ()-Qns>110%! & ()-Qns>10%! & ()-Q _/vU4A/ K =l ns>L,10% ! & ()-o@sns>! 10%
& ()-Qns>110%! & ()-Qns>110%! & ()-Qns>!10% ! &'()-Q‘IIPV I'K;
=Ins>110%! & ()-Q@>ns>110%! & ()-Qns>110%! & ()-Q ns>!10% !

& ()-Qns>110%! & ()-Qns>110%! & ()-Q pPOvUA/ ns>110%! & ()-Q ns>!10% !
& ()-Qns>110%! & ()-Qns>10%! =35-

& ()-QoS7vUa/ ns>! 10% !

Ex. No. Active Vehicle Conc. of Active
in vehicle
2 O-F 45% PLURONIC F68NF, aq 30 mg/ml
3 O-F 45% PLURONIC F68,aq 30 mg/q
4 O~F 45% PLURONIC F68NF, 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, aqg. 90 mg/ml
11 0-F 45% PLURONIC F68, aq. 120 mg/ml
12 O-F 41% PLURONIC F68, aq. 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
SDHB solution (5 ml)

was added and stirred with a spatula until the olanzapine

{150 mg) was weighed into a beaker.

was uniformly mixed into the vehicle.

The following Examples were prepared using

substantially the same procedure described in Example 13.

Ex. No. Active Vahicle Conc. of Active
in vehicle
14 O-F 90% SDHB, 10% EtoOH 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%)
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& ()-Qns>10%! & ()-Qns>10%! & ()-Q QK =!=ns> 10% !

& ()-Q"xX8vU4/ ns>110% ! & ()-Qns>110%! & ()-Qns>10%! & ()-Q/K;
=Ins>10% ! & ()-Qns>110%! & ()-Q "/39:;<0oS7vU4/ ns>! 10%;L & () -QAns>! 10%
I & ()-Q/K =Ins>'10%! & ()-Qns>110%! & ()-Q ns>! 10329! sanfiaky 4903

& ()-Q <@H IMAWTVU4/ ns>1 10% ! & ()-Q /K. =Ins>110% ! & ()-Q ns>!10% !

& ()-Qns>10%! & ()-Qns>10%! & (J3& MUbfl m /vU4/ K; =! ns>! 10% !

& ()-Qns>110%! & ()-Qns>10%! & ()-Qns>'10%! & ()-Q ns>!10%!

& ()-Q mos}~I PvU4/ K; =l ns>! 10% ! EXAMPLE 19

Chitosan®: Water (70 g) was weighed into a

beaker. Lactic acid (1 g) was added then 2 g of Chitosan®,

and lastly 300 mg olanzapine. The mixture was stirred with
a spatula until uniform.

The following Examples were prepared using
substantially the same procedure described in Example 19.

Ex. No. Active Vehicle Conc. of Active
in vehicle
20 0-C 96% H,0, 30 mg/g

1.4% Lactic acid,
2.7% low MW CHITOSAN
21 o0-C 96% H,O0, 30 mg/g
1.4% Lactic acid,
2.7% high MW CHITOSAN

EXAMPLE 22

CHITOSAN: HWater (25 g) was weighed into a beaker.
Lactic acid (0.5 g) was added, then 765 mg of olanzapine,
and lastly 1 g of CHITOSAN. The mixture was stirred with a
spatula until uniform.

The following Examples were prepared using the
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/qg
acid, 2.7% low MW
Chitosan
24 0-C 96% H,0, 1.4% Lactic 30 mg/qg
acid, 2.7% high MW
Chitosan
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EXAMPLE 25

Miscellaneous: NaCMC (2 g} was measured into a
beaker and 100 ml of water was added. The mixture was
stirred at room temperature with a magnetic stir bar on a
stir plate until all solids dissolved. Olanzapine (150 mgq)
was weighed 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

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 o Na Aginate, H;0 10 §
EXAMPLE 28

Oil: Milled olanzapine (120 mg) was weighed into
a beaker and 3.88 ml of MIGLYOL® 812 o0il was added. The

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.

The following Examples were prepared using tﬁe

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 o0il 30 mg/ml
31 OPDM-F MIGLYOL 812 30 mg/ml
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during the process. The o0il was then allowed to cool to

room temp. Milled olanzapine (120 mg) was weighed into a
beaker and 3.88 ml of gelled sesame 0il was added . 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 |oil, 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

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

wax was melted. Then stirred with a spatula until
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The mixture was allowed to cool to room temperature while

mixing.

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

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 90% MIGLYOL 812, 300 mg/ml
10% G-1726
64 O-F 90% MIGLYOL 812, 400 mg/ml
10% G-1726
65 O-F 90% MIGLYQL 812, 300 mg/ml
10% White wax
66 O-F 90% MIGLYOL 812, 200 mg/ml
10% G-1726
67 10-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
108 G-1726

75 O-F 90% MIGLYOL 812, 300 mg/ml
10% syncrowax

76 O-F 65% MIGLYOL 812, 300 mg/ml

35% Crothix
77 OPMH-F 90% MIGLYOL 812, 300 mg/ml
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10% Polawax
79 OPMH-F 80% MIGLYOL 812, 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 ) 90% MIGLYOL 812, 300 mg/qg
10% G-1726
93 0 90% MIGLYOL 812, 300 mg/g
10% G-1726,
0.03% Propyl
Gallate
94 OPDM-F 90% MIGLYOL 812, 200 mg/g
10% G-1726
a5 BOPM-F 90% MIGLYOL 812, 30%
10% white wax
96 OPMH-F 90% MIGLYOL 812, 30%
10% white wax
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Lecithin: Olanzapine (500 mg) plus 12.0 g
lecithin was stirred well with spatula for approximately 15

minutes to ensure homogeneity.

EXAMPLE 98

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

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

mg of olanzapine was added and mixed well.
EXAMPLE 99

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.

EXAMPLE 100

Cholesterol /POVIDONE USP (K-30)/ethyl
cellulose/NMP: Olanzapine {500 mg), ethyl cellulose (0.062
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.

EXAMPLE 101

Cholestercl/POVIDONE USP (K-30)/ethyl
cellulose/NMP: Cholesterol (2.475 g), 0.3098 g of POVIDONE
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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 USP (K-30) was weighed
into a beaker. To it was added 300.5 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—tocopperol 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.
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109%G1G8 () -1Dv 10%G1GE () - 1Dv 10%GLGR' () - 1Dv 10%GIGE' () - 1t T4t X<Dv 10%GDv
109%G1GE () -1Dv 10%G1GE () - 1Dv 10%GLG& () - 1kP&  j (P_?<Dv 10%GDDv
10%G1G& () -1Dv 10%G1GE () - 1Dv 10%31(3&"%'}?10/ 109%G1GE () -1Dv 10%G1GE () - 1Dv
109%G1G8 ()-1_?<Dv 10%DDv 10%GLG&' ()-1Dv 10%GIGE () -1Dv 10%G1GE () - 1Dv
10%G1G& () -1Dv 10%G1GE () - 1Dv 10% [DE 108Dy 10%GDDv 10%GLG&' () - 1Dv
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Lecithin/Cholesterol/POVIDONE USP (K-30)/ethyl

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

Olanzapine-coarse (300.7 mg.), 2.5821 g. of
To
2.0008 g
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

formation coagulated in the thick solution. Lecithin
(2.5074 qg)

formulation seemed to lose the gel-like coaqulation and

was added and mixed well. Eventually the

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 Procedure
vehicle
104 0-C Lecithin 41.6 mg/q 95
105 0-C 10% alph-tocopherol, 30 mg/ml 96
90% Lecithin
106 0O 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 0-C 27.8% NMP, 30 mg/ml 97
72.2% Lecithin
110 o 31.5% Cholesterol, 63.7 mg/g 98
3.9% POVIDONE USP
(K-Bo)l
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
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10%51G&' ()-1Dv 109%61G& () - 1Dv 10%61G&' () - 1Dv 10%661G&' () - 1Dv 10%G1G& () - 1Dv
109%1G& ()-1Dv 109%G1G& ()-1) +, ./ 124gK+10Dv 10%51G&' () - 1Dv 109%651G&' () - 1Dv
10%51G& () -1Dv 109%G1G& () - 1Dv 10%G1G& () - 1Dv 10%G1G&' () - 1Dv

10%G1G& () - 145789X<gK+10Dv 10%Dv 109634 () - 1kP& j(PDv 10%G1G&' () - 1Dv
109%651G& () -19; =?ACE_?+10Dv 10%v 10%G1GX ()-1Dv 10%51G& () - 1Dv
109%G1G& [112Dv k@&lc@' 2) 6 L OVIBERERTLD - 1[)1 MO%GhGg( ) - LE[3 KV ?+10
10%v 10V6GLGE () - 1Dv 1pY&AERy ()2d.Des 10%651G () - 1Dv 10%6G1G&) () - 1Dv
10%1G&' () - 1Dv Cholesterol,

0.5% ethyl cellulose,
76.3% NMP

19.7% Cholesterol,
2.46% POVIDONE USP
(K-30},

0.54% Ethyl
cellulose,

39.8% NMP,

33.5% Lecithin

7.9% alpha- 31.55 mg/g (a) 100
tocopherol, (b)

0.3% Ethyl cellulose, followed
2.63% POVIDONE USP by

113 39.8 mg/g 99

114

(K-30),
21% Cholesterol,
68.1% Lecithin,

dilution
with
lecithin

115 0.25% Ethyl
cellulose, 2.5% PVP,
20% Cholesterol,
7.7% alpha-
tocopherol,

69.5% Lecithin
66.8% Lecithin,
0.25% ethyl
cellulose,

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

20% Cholesterol,
20% alpha-tocopherol
25.9% NMP,

0.26% Ethyl
cellulose,

2.49% POVIDONE USP
(K-30),

20.1% Cholesterol,
51.3% Lecithin,

29 mg/g 103

116 o 30 mg/ml 100

117 30 mg/ml 101

EXAMPLE 118

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



109%G1LGE () - LIRTWKY7_?+10Dv kP& j (PDv 10%GLG& ()-1Dv 10%GLG& () - 1Dv
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10%G1GDv 109%4G1G& () - 1Dv 109%GLGE () - 1Dv 10%GLG& () - 1Dv LOUGLGE £y 5B
109%G1GE () - 1Dv 109%GLG& () - 1gsuwz} ?, 10Dv 109v 10%GLGE () - 1Dv

109%G1G& ()-1Dv 109%GLG& ()-1Dv 109%GLG& ()-1Dv 109%GLG& () - 1Dv

109GLGE () - 1xX8_?, 10Dv Dv 109%GLG& () —8Bv 109%GLGE ()- 1kP& j (PDv

109%G1G& ()-1cC, 10Dv DDv 109%GLG& () - 1Dv 10%GLG& () - 1Dv 10%GLG& () - 1Dv

109%G1GE (g1.4Pv 1 ¥086G1LCE ) mildMu 0 WakG& 10 pwkkbl 860y o1 0¥l G&o - 1Dv
10%GLGE () - 1Dv 10%GLGE' () - 1Dv. 10%GLGE! & 1Dv 109G1GE () - 1Dv 109%31GE () - 1Dv
10%GLGE! (&%ﬁ’%?l&%ﬁ%m TTASEELT DR OYE6€ EREP) 21 gEgare 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

and the mixture was stirred for 18 hours.

Microparticle collection:

Method 1: A PVA/olanzapine solution was poured through
100 and 230 mesh sieves (USA std.) respectively. The large
and fine sections were discarded. Particles were washed
from the 230 sieve with water into a Buchner funnel with a
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 um - <150 pm.

Method 2: A PVA/olanzapine solution was vacuum
filtered with a Buchner funnel through Whatman #4 filter
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
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 um.

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

dry particles were sieved through 100 mesh sieve (USA std.).

The particle size collected: >63 pm - <150 pm,
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109%G1G& ()-11L, 10Dv 10%GLG& ()-1Dv 109%GLG& () - 1Dv 10%GLG& () - 1Dv

10%GLGE () - 1D B O 1R AVUEL i A - SV d L BhideG PG uERYELCDY
100 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: >150 pum. The sieved PVA/olanzapine
solution was centrifuged and decanted. The pellet was
vacuum filtered with a Buchner funnel through Whatman #4
filter paper, transferred to a weighing dish and air dried.
Particle size collected <150 pm.

Method 6: A PVA/olanzapine solution was vacuum

filtered with a Buchner funnel through Whatman #4 filter
paper and washed with water. The particles were transferred

to a weighing dish and allowed to air dry.

The product was assayed for potency by high performance
liquid chromatography.
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10%G1GE ()-1Dv 10%GLGE ()-1Dv 10%GLGE () - 1cC<10Dv 10%GAE&y4nuakiV 2003
10%G1G&' () -1Dv 109%G1GE () - 1Dv 10%G1G& () -1Dv 109%51GE () - 1Dv 1096G1G& () -1
$x\ <cC<10Dv 109%G1G& ()-1Dv 10%G1G&' () - 1kP&  j (PDv

10%G1GE () - 1$&(+-. 2cC<10Dv 10%:1G& () -1Dv 109%6G1G& () -1Dv 10%G1G& () - 1Dv
10%G1GE () -1Dv 109%GLGS ()-1Dv 10%G1IGS () -1249; =?D ?<10Dv 10%G1G& () - 1Dv
10%51G& () -1Dv 10%51GE () - 1Dv 109%6G1G&' () - 1Dv 109%6:1G&' () - 1Dv

10%G1G& () - IDFHKOQS_?<10Dv 109%G1G& () -48%~ 109%6G1G&' () - 1Dv 109%G1G& () - 1Dv
10%G1GE ()-1Dv 109%G1G& () - 1Dv 109%6G1G& () - 1SWY[] " e_7?<10Dv 10%G1G& () - 1Dv
10%G1GE () -1Dv 10%G1G& () - 1Dv 10%GIEERMPLE] DE510%G1G8' () - 1Dv

109%51G& () - 1egi | nor cC<10Dv 109&ﬂ6£§égéfL %Q%G&G&'()-le 109%51G& () - 1Dv

Olanzapine (0.5 g milled) and 4.5 g of cholesterol were
dissolved in 50 ml of methylene chloride. This solution was
spray dried with a lab scale Yamato spray dryer with a 60 cm
long drying column. The dryer conditions were set as
follows: inlet temp. = 50 °C, outlet temperature = 33 °C,
air flow volume = 55 m’, spray atomizing volume = 0.55
Kgf/cm’. The microparticles were collected in a vial at the
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.



109%G1GE () - 1Dv 109%GLG& () - 1Dv 109%GLG& () - 1r st uvwx\ @CDv 10%GLG& () - 1Dv
109%GLGE ()-1Dv 109%GLG& ()-1Dv 109%GLG& ()- 1kP&  j (Pwxyz{|}~t X<Dv

109%G1G& (Dv 109%GLG& ()-1Dv 109%GLG& ()-1Dv 109%GLG& ()- 1Dv 109%GLG& () - 1Dv
10%G1GE () - 1Dv 10%GLGE ()-1Dv 10%GLGE ()- 1~tt X<Dv 10%GIER SaMary 2003
109%G1GE ()-1Dv 10%GLGE ()-1Dv 10%GLG& ()-1Dv 10%GLG& () - 1Dv 109%GLG& () - 1Dv
10%G1G& ()-1Dv 10%GLGY ()- 1t X<tt X<Dv 16%GLGY (Dv 10%GLGE ()- 1Dv

10%GLGE ()-1Dv 109%GLGE ()-1kP& i (PcGrDvDy 10%GIGE ()- 10Dv 10%GLGE () - 10Dv
109%G1G&' ()-1Dv 10%G1G& () - 1Dw 10956, () -|1.ov| 10hG1G () - 1Dv
109%GLGE () - 1hL, DvDv 10%GLGY ( - 2Dv go%;lc&; (b 1pv 10%G1G& () - 1Dv
10%GLGE ()-1Dv 10%GLGE () - 1DvA go@/m &) -{LDv{ L OPGLGE () - 19K, DvDv
10%G1G8 ()-Dv 10%G1G () - 11bd G?/@a_‘e&'g)-fm”lon/@le&'()-lm 10%GLGE () - 1Dv
109G1G& () - 1Dv 10%1@&'()-4_&&@@0@&‘3. 2O i
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10Dv 109%GLG& ()-1Dv 10%GLG& ()-1Dv 109%GLG& ()-1kP&  j ( PgK/ DvDv

109G1GE () - 1Dv 109%GLG& ()- 1Dv 109%GLG& () - 1Dv 109%GLG& ()-1Dv 109%GLG& () - 1Dv
109%G1G& ()-1Dv 109%GLG& ()-1_C/ DvDv 10%G1G&Dv 109%GLG& ()- 1&Dv 109%GLG& () - 1Dv
109%GLGE ()-1Dv 109%G1GE ()-1Dv 10%G1G& ()-1Dv 10%GLGE ()7 13X, GV 5003
109%G1G& ()-1Dv 109%GLG& ()-1Dv 10%GLG& ()-1kP& j (PDv
109GLGE () - 1pT410%GLGRDV 109%GLGE () - 1Dv 109%GLG& () 1Dv 109%GLG& () - 1Dv
109%G1G& ()-1Dv 109%GLG& () - 1Dv 109%G1G& K4~ 1Dv 109%GLGE () - 1cGA10%GLGEDV 109®v
109%G1G& ()-1Dv 109%GLG& ()-1Dv 10%GLG& ()-1Dv 10%GLG& ()-1Dv 10%GLG& () - 1Dv

10%G1G8 (kN6 GAd QYELGSEY 10%G1GE () - 11Dv 10%GLGS () - 11Dv 10%GLG& () - 1kP&
i (P kO 1omr—rég7a3rm 109%G1GE ()-1Dv 109%GLG& () - 1Dv 109%GLG& () - 1Dv

109%51G& () - 1Dv
Formulations were mixed and loaded into 5 ml

syringes. A tip was cut from a disposable plastic pipet and
fitted onto 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
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.
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
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
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
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.



109%G1GE ()-1Dv 109%GLGE ()-1 gK/ 109V 10%GLG& (Dv 10%GLG& () - 1Dv

10%G1G&' ()-1Dv 10%G1G& ()-1Dv 10%GLG& () - 1Dv 10%GLG& () - 1Dv

10%G1G8' () - 1xX8gK/ 10%v 10%GLG& () - 1Dv 10%GLG& () - 1Dv 10%GLGE () - 1% P&

j (P! #9%MH 109%v 10Dv 10%GIG& ()- 1Dv 10%GLGY ()- 1Dv 10%GLER £ImibkDy 2003
109%G1G& () - 1Dv 109%GLG& () - 1Dv 109%GLG& ()-19% (*-.0gG 109V 1Dv

109%G1G8' () -1Dv 10%G1G&' ()-1Dv 10%G1G& ()-1Dv 10%GLG&' () - 1Dv 10%GLG& () - 1(Dv
10%G1G8' () - 10237; sWgG 10%v 10%G1G&' () - 1Dv 10%GLG& ()-1kP&  j (P(Dv
10%GLG& () - 1; =?BDFI _?/ 10%v 10%G1G& (}s1Dv 10%G31G& ()-1Dv 10%G31G& () - 1Dv
109%G1GE ()-1Dv 109%GIGE () - 1Dv 109%GLGE™T) - 11 KNPRVX_?/ 1090 10%GLG& () - 1Dv

10%1G& () - 1Dv 10‘3/4.‘;1111(75‘/_&' %)};ﬂgp%oo/% ' ()i- 1Dv_ 109651 G& gé- 1%‘

10%GLGE’ () - 1XZ[ \ "W 37990 GP 9??- PR SSF (BB 185 G2y
formulation with selection based on availability. The
rabbits were at least 5 months old and weigh between 2.5 to
5 kg. Rabbits were given a single injection with a 20- or
21-gauge needle into the biceps femoris. The dose volume
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
ear artery or jugular vein into heparinized collection tubes
once prior to dose administration and at 4 hours after dose
administration and again daily after 1, 2, 7, 10, and 14
days. Plasma was harvested and plasma concentration of
olanzapine was determined by HPLC.

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

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
between the sexes, dog selection was not based on sex.
Three dogs (male or female) were used for each formulation.
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
ruscle. The dose volume varied with the concentration of
the formulation but did not exceed 2 mL per injection. The
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 wvarious time points after dose



109%51G& () - 17bdgi km ?/ 10%v 10%G1G&' () - 1Dv 10%G1G&' () - 1Dv 10%G1G&' () - 1Dv
109%51G& () -1Dv 109%G1GE () - 1Dv 109%G1GE () - 1nosuy{} ?/10%v 10%51G& () - 1Dv
10%51G& () -1Dv 109%G1G& () - 1EN 10%51G& () -1Dv 109%G1G& () - 1Dv
109%51G& () -1} 3 _?/ 109%KP& j (PDv 109%G1G& () - 1Dv 10%616&26)3;gyér 2003
109%51G& () - 1dDY 109K P& ]DV 10%51G& () -1Dv 109%61G& () - 1Dv 10%@1@& ()-1Dv
10%1G& () -1Dv 109%G1GE () -1Dv 109%G1GE () -1_?/ 109%PDv 10%:1G&' () - 1Dv
10%51G& () -1Dv 109%G1G& () - 1Dv 10%6G1 G&'SeY - 1Dv 10%G1GR ()-1Dv
10%51G& ()-1_?/ 109%KPDv 10%G1G& () -1Dv 10%G1GE () - 1Dv 109%651G& () - 1Dv
T00E1GE (1T L G () LI AN Gl (1 e e K boAae (- 1Dv
' - +

109%GLGE (PO1857 268 G%&S ye 1’()\/]210%%& %‘5‘& %%*i‘b‘lé céﬂ&?r 18R5909G1G& () - 1Dy
10%G1GE ( pdilin@s@Pdtion and once daily after 2, 4, 7, 21, and 28

days. Plasma was harvested and plasma concentration of

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.



109%G1GE () - 1Dv 10%GLG& ()-1Dv 10%GLG& ()-1Dv 10%GLG& () - 1Dv 10%GLG& () - 1Dv
109%GLGE ()-1Dv 109%GLG& ()- 1gK+10Dv 109%GLG& ()-1Dv 109%GLG& () - 1Dv

109%G1G& ()-1Dv 109%GLG& ()-1Dv 109%GLG& () - 1Dv 109%GLG& () - 1Dv

109%G1G& ()- 11 L+10Dv 109%GLG& () - 1Dv 109%GLG& () - 1Dv 10%;15? %{a‘?}r 00
109%G1GE ()-1Dv 109%GLGE () - 1Dv 109%GLG& () - 1Dv 109%GLGE () - 1x oty by
109%G1GE ()-1Dv 109%GLG& ()-1Dv 109%GLG& ()-1 kP& j (P_?+10Dv Dv

109%G1G& ()-1Dv 109%GLG& ()-1Dv 109%GLG& ()- 1Dv 109%GLG& () - 1Dv 109%GLG& () - 1Dv
109G1G& ()-1 _?+10Dv Dv 10%GLGE ()- 1Dg710%GLGE () - 1Dv 10%GLG& ()- 1Dv
109%G1GE ()-1Dv 10%GLG& ()-1Dv 109%GLG& () - 1sW_?+10Dv Dv 10%GLG& () - 1Dv

101G () -1CkP& j(PDv 109%G1GE ()Ci; ns— +t10Dv Dv 10%G1G& ()-1Dv
109%51G& () - 1Dv _——
1. A compound which is an olanzapine pamoate

salt or a solvates thereof.

2. A compound as claimed in Claim 1 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

11.17 73
9.37 17
8.73 40
8.29 23
7.77 14
7.22 24
6.84 31
6.66 54
6.42 11
6.40 11
6.17 26
5.87 12
5.56 100
4.84 11
4.66 17
4.57 26
4.48 22
4.35 19
4.28 19
4,12 94
4.03 91
3.89 52
3.62 44
3.54 11
3.29 16
3.13 16
3. A compound as claimed in Claim 1 wherein the

pamoate salt is olanzapine pamoate monohydrate having a



10%G1GE ()-1Dv 10%G1G8 ()-1Dv 10%G1GS ()-1Dv 10%GLGS ()-1*/2479<_?+10Dv Dv
10%G1GE ()-1Dv 10%GIGS ()-1Dv 10%G1GS ()-1Dv 10%GIG&' ()-1Dv 10%GIG&' () - 1Dv
10%G1G&' () - 1<ADHI KOcC+10Dv Dv 10%G1G8 () -1Dv 10%G1G8 () -.1Dv 10%31(3&4) 1Dv
10%G1G& ()-1Dv 10%G1G& () - 1Dv 10%GLGE () - LOQRUVYZ] gK+10DV “PoYarEs
10%G1G8 ()-1Dv 10%G1GS ()-1Dv 10%G1GS ()-1Dv 10%G1GE () - 1Dv 100/@1@& () m/
109%G1G& () - 1] "abegK+10Dv 10%GLGE () - 1Ry, 10%G1IG ()-1Dv 10%GIGE () - 1Dv
10%G1GE ()-1Dv 10%GIGE ()-1Dv 10%G1IGE' () - 1Dv 10%G1IG& () - lef j kil mx\ @gKDv
10%G1GE ( m/ 10%GLGE ( Dv 10%516& )- 1%V 10%G1GS! 1 kP&
j (Prmopgqr SYR3&3y d%gﬁégf % 1B¢ties@ a8 (?P§%ﬁeakﬂ%zhza ()-1Dv
10%G1GE ( 0%GLGE' ( 1Dv 10%1@& () 1Dv 109%GLGE () - 1t uvwx{ pt X<Dv

Hi RRIGRAE TS - SF TR

109651 & ( Hgoc1ce ()-1Dv 109%51G& () - 1Dv
0 .
10%6G1GE () - 1Dv d-spacing Intensity
10.76 a8
9.20 62
8.38 85
8.18 24
7.62 20
6.67 18
6.56 18
6.51 20
6.44 20
6.11 26
5.88 22
5.64 15
5.38 100
4.90 11
4.72 12
4.64 17
4.48 18
4.35 23
4.29 31
4.24 32
4.09 71
4.02 84
3.98 73
3.81 23
3.62 14
3.52 30
3.39 11
3.25 12
2.90 15
2.85 13
q. A compound as claimed in Claim 1 wherein the

pamoate salt is bis({olanzapine) pamoate acetone solvate
having a typical x-ray powder diffraction pattern as

represented by the following interplanar spacing:

d-spacing Intensity
16.87 32
9.58 35
g8.88 80
8.40 16

8.19 35



10%G1G& ()-1Dv 10%G1G& () - 1{|}~yl _R2<Dv
10%R010%G1G& () - Z10GLGv10GLG&10GLGDy 10%GLGE () - 1kP&  j (P_?<Dv
10%a010%G1GE () - Za010%GLGE () - Za010%UGLGE () - Za010%GLGE () - Za010%GLGE () - Za
010%51G& () - Z_?<Dv 27 January 2003
10%a010%G1G& () - Za010%GLGE () - Za010%G1GE () - Za010%G1GE () - Za010%G1GE () - Za
0109%G1G& ()-Z7?<Dv 109

/"t' 0a010%GLGE () - Za010%UGLGE () - Za010UEHGE () - Za010YUGLGE () - Z$%&* 2pPODV
10a010%G1G& () - Za010%UGLG& () - Za010%UGLG&' () - Za010%GLG& () - Za010%GELG& () - Zaol
0%GLGS! () - Za010UGLGE: () - Z23456:520D$a010%G1GY ¢ ) - Za010%GLGS: () - ZG|

/"t' 0a010%GLGE () - Za010%GL G& A )342a010%G1LGE (g Z>FAVBM cCa010%GLGE () - Za010%
GLG& ()-Za010%G1G& () - Za010%GLG8' () - Za010%GhE& () - Za010%GLGY () - Z( a010%G1G&
' () - Zf | uvwxw[ ?Ca010%G1G8' a0104gkGE () - Za010%GLGE () - ZGH

/"t' 0a010%G1G& () - Za010%GLG& ¢ )g7ZxgK/ a010%GhGE& () - Za010%UG1G&' () - Za010%G1 G&'
() -Za010%GLGE () - Za010%GLGE (9.-72a010%G1GE ( )11Za010%G1GE () - ZdH, / a010%GLGE (
) - Za010%G1LG& () - Za010%GLGE ( )6.Za010%GLGE () 1A

/"t' 0a010%GLG& () - ZpT/ a010%G165&5( ) - Za010a01 GG GE' () - Za010%UGLGE' () - Za010%GL
G& ()-Za010%GLGY' () - Za010%UGL @& A6) - Za010UGLGR'2( ) - ZdH, / a010%GLG& () - Za010%GLG
& ()-Za01l0%GLG& () - Za010%GLGS (96 Za010%UGLG&'26) - Z& /"t 0p(/ G

/"t 0a010%GLGE () - Za010%GL G, §)76Za010%G1G& (- Za010%GLGE () - Za010%GLGE () - Z
| LO{ a010%G1G& () - Za010%GLGE (9-5Ba010%GLGE ()79Za010%G1GE () - Za010%GLGE () - Za
010%G1G&' () - Za010%GLG&! () - ZI 19-EFL0UGLGE () - B@10%G1GE () - Za010%GLGE () - Za0l
0YGLGE () - Za010UGLGE () - Za01(R4dBGs. () - Za010RELGE. () - Z?#a010%GLG’ () - ZG|

/"t' 0a010%GLGE () - Za010%UGLG& ()327a010%G1 G (9% Za010%GLGE () - Z

| L0a010%010%G1LG&' () - Za010%GEGEY( ) - Za010%G1LGE () - Za010%UGLGY () - Za010YUGLGE! (
) - Za010%GLG&' () - Za010%GL G&' ()i’--gf @ L0a010%P0%Ca010%GLGY () - Za010%GLGY! () -
ZG& .

/"t' 0a010%GLGE () - Za010%GLG& ')2—72"/06<GOCCI) 10%010%Ga010%G1GE () - Za010%G1
G& ()-Za010%31G& () - Za010UGLGE JO) - Za010%GE1GE () - Z( a010%G1G& () - ZOU_* aw] 2CD
a010%010%@010%51G& () - Za0109 '()-ZCE g

/"t' 0a010%GLG& () - Za010%GLGE: ) Zakl most ugkKb3010a010%GLGE () - Za010%GLGE: () -
Za010%G1G&! () - Za010%GELGE: () - ZAGLOUGLGE () - Z3QLOY%GLGR () - Za010%GLGE! () - Zuvwg
|\ <gK/ a0102010%010%G1G&’ () - ZAQEOUGLGE () - ZaGl0%uGELGE () - ZG
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0%GLGE () - Za010%G1GE ()-ZG 3.93 65
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G& ()-Za010%GLGY' () - Za010%UGLE&AE) - Za010UGLGR4( ) - ZdH, a0a010%GLGE () - Za010%GL
& ()-Z&010%G1GE () - Z&010%BLGE () - Z&a010%@DGY' () - ZGX /"t' Op( g

/"t" 0a010%GLGE () - Za010%GL G& ;(.)gSZaow%slG&' (5)81 Za010%G1G& () - Za010%G1GE () - Z
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/"t" 0a010%GLGE () - Zabrl0vd GemPPundoagoet admes. ¥ EadPodcybenedn ddq ) - za010%
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()-Z| \ <pTHHRR )631’(%'1%1)5-‘2 arg9Rirg! (ParaatpJRSNeRYdFatey solvate

/"t 0a010i§%1e&' )z 44D820109Ga010%E1GE! %&%3010%16&' - Za010%G1GE& () - Za010%
GL&& ()-Z W&%’(J@Zt(bjp CUSEEPPYARE 5265490 F 039 UGL R () - Za010%
GL& () - Q)

It 0a01o%‘_%%%%&ég{ﬁbﬁef&lw?ﬁgo18&36?69&%’&;@%‘:}28610%51@&' () - Za010%G
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/"t' 0a010%GLGE () - Za010%GLGE (g;ﬁaom%ﬂe&' (13Za010%GLGS () - Za010%GLGE () - Z
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