;e3elm jD@l 6T b2 6 JAN 2005 i m~nu~~ ORAL 2- METHYL- TH ENO- BENZODI AZEPI NE
FCRNULATICN This invention provides an inproved pharnaceut|Cf.éy ?iagﬁpt
tabl et formulation of JN
2-met hyl - 4- (4- met hyl - 1pi perazi nyl )-10Ht hi eno[ 2, 3-b] [1,5] benzodi azepi ne,
hereinafter referred to as ol anzapi ne, and processes for
thereof. O anzapi ne has shown great prom se in the treatnﬂ“M“ﬂNMlmmmmLtlc
patients and is currently being evaluated for that purpose. Cﬁgﬁ@ln t abl et
formul ati ons of ol anzapi ne are known, -ds-described in U S. Patén
5,229, 382. However, inproved oral formul ations were desired in i ght of the
noi sture sensitive, netastable nature of ol anzapi ne, the tendency of
ol anzapi ne to UBERS! baMEHYTSGHIRNG-BENYODTAYMD 'éﬁnﬂdﬂﬂ@#dﬁi‘““’ and due
to the surprisingly potent nature of ol anzapine. The presently clai ned
i nvention provides a pharmaceutically elegant solid oral fornulation for
conpri si ng ol anzafhme inwvematiehy proxedew tin admpulckieny phgentaceutriderl, 1y
dlSlnteete@antatgbyebl@eemutatQBQVbqe2Lheeathuy,4a&@t%y1uQLlcant wher ei n

such SO|ld or al nmer. _sel ect ed frontt roup
consi st¥ ?ZﬁQH?gnybﬁokgﬂeHO&étﬁygﬂéﬁﬁ%3 %? 25 ArERFEHy NEEE R

met hyl hyd exyeﬂhypce5|eﬂeeéapgeeuuﬁﬂ@apmeﬂ@@§Eﬁy|@@lweeo@@eparatlon

hydr oxyphepgbeel | ul ose, pol yvinyl pyrrolidone, dinethylam noethyl

nmet hacryl ate, nethylacrylate acid ester copol yrer,

et hyl acryl at e- nethxlnethacrylate ynmer, nethyl cel lul ose, and
ethyl cel I ul ose. |P1RBZBRIPRCORSr P ; Peﬂéﬁ@édpFﬁgﬂsﬁhénp5PFn§ eaddedoes not
containo@opygthytenepgtyeots Bodt her cutrltenitiyebkeiioy pvelduvdesda fioet b tf or

nggﬁtlegrpeeéna@eythealtxﬁggegeatmugﬁgQB%ssggl%1%&%5 ?%@ﬂ%%%%gﬁgﬁn of
hydroxy%?oé?? ﬁé#ﬁgllEeﬂl Ioéég ; %A%gfeégglz Vil Siseﬁﬁﬂroagfrglose,

met hyl hgda xﬁ@thyl@éﬂpnsoyeresdéSaWﬁdaﬂboiymbthpﬁcéhbuW@Q@ture
hydrOXYQéQQYtﬁﬁélUh@ﬁQstQDHEVhﬁihr@ybEObﬂdQQ®p1%%UEE%b|%@h@%&h@ybf

thacr ?ggap % ¥Faﬁhéggagﬁg§gdd?%%%ﬁo%oggl¥g%rknowPuFablet

et hyl acry I'cel 0sé, and
ethyIcef?ﬁ?ﬁ%@tleﬁnpﬁpgeﬁuﬁfthFH& éuﬁPéﬁséﬁééN &&G@@GsnﬂéﬁrﬁréﬁUIatlon
with flolanbadideyi ng process. d anzapi ne, a potent conpound show ng
prom sing activity for use in treating psychotic patients, tends to be
net ast abl e, under phar maceuytic sired discoloration, and demands
care to assure honBgeRF&ry” g#ytﬁgaﬁ%ﬁlsﬁggeg P& PEPHICESi 8n. Appli cants
have d|Bheveaeeutheeléyaﬁiagane grdédgoas ludgegiulabliendifosolcomprisnnghen
Cpntact@ﬂamtéb;ﬁérlﬂtﬂm@téﬁplQm&%dlQﬁkﬁdbn%uQQw%%ra@bﬁ&dsblﬁ@b&her the
di scol o4aLi fhe ﬁgacﬁraﬂ&egiRMeQ”Q'e?&o@'reC?QQ' %y, Aandl gual ed

t enper at ures, a nol st environmen A Rt glsco oforat i on
phenomehdRT H#6RRE noREFEdBc 8USR Fﬁ&ﬂéa@éaﬁanH@HaG§B€P éf corded Midted
subst angetyme¢hesblewhedgfann trbet biregpappeaiandea ©fnblydgexepalopy 1

fﬁnshdemeehpbaegmt@mbsealhyd@eggetgghfc%%&uqeeeerCIal EFrFO?eS ru:ther

e | S |1 S r.pLNn a e ormul ation is
o ot SESERLFbLARok PR LEY 1 Bt Poty e e cad et v
troubleHY%§0¥hBr@H¥h§Phéuéﬁﬁéar§ﬁé¥véﬂYﬂh@Nﬁr@édﬁ@Q€uon Appl i cants have
di scovedidethalanoabetpylhresbhicdyoaak, f aefrtlyaticeylwiteh aaigolkyer sel ect ed
fronttheegéggﬂﬁfonégﬁgtaefgt Qédﬁgtﬁ ﬁﬁ8¥h e% ttecelgghgﬁg hydr oxyet hyl

cel | ul os i i car box yIéel | ul ose,
hydr oxypeopytcettuiess, Bpr§|HYﬂcﬁ}#FgP?&one di met hyl ami noet hyl
met hacryl at e, net byl asr phatecatbdlgsperfeapekdybat the polymer coat

ethy|aCa&eétﬁoﬁEEBM£Hﬁhh§6&¥E%h?l%9BObi@%bi met hyl cel | ul ose, and
et hyl cel | ul ose as rovi des a uni form physical

stability and effEgtgggtbngPSVéH¥§“%ﬁ8“u§E§¥ﬁ986 8.E€§ESPaF.6n phenomenon

preparing pharmaceutically elegant, stable solid oral
olanzapine formulations having a polymer coat selected from the
group consisting of hydroxypropyl methyl cellulose,
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WD 96/ 79995 ' 2 6 JAN 2005 PGI/ US96103918 -Sin the fornmul ation. The
formulation is nost preferredly in a tablet form howeveg, 6 94 A oa0es

formul ation and the like are desired as well. Mst preferred polyner coats
are hydroxypropyl 5 methyl cellul ose, hydroxypropylcellul ose,

met hyl cel l ul ose, aiid ethylcellulose. Ai especi~al Ty preferred pol yner
coat is hydroxypropyl nethylcellulose. It is especially preferred that the
formul ati on contain the nost stable anhydrous form of ol anzapine, 10
referred to herein as Formll; however? other forns of ol anzapi ne are
contenplated. Form Il has a typical x-ray powder diffraction pattern as

r epr esenidh:pethme fedl o dige ) Nhet Py BNptr SRA6tRYSce U1 1002689s8d%4dk 7. 4721

12284 TACAGIS B IR ol Suldi ook tiliedons o'

3. 7206 P¥ 545 dong s gpgnetiygbaminostpyl meghacyyhala, smpEaElaceriate. 8739
2. 8102 &Z:ilestZ21643D 2L BT, fetlyplzatybaxbephetbylmatkacayldtéfracti on

pat L er i Jiru Iotisy Bse okl oue, whehebend1 £EPIR26ELS LBRpEALEEPLENAT

Spac'”%i¥%%la hléﬁ”§ﬁ§§¥saé§§bﬁ¥p&et gran8£é¥§oh”&§33 %iuld bed

drying process.

Olanzapine, a potent compound showing promising
activity for use in treating psychotic patients, tends to be
metastable, undergo pharmaceutically undesired discoloration,
and demands care to assure homogeniety of the finished solid
formulation.

Applicants have discovered that olanzapine undergoes
undesirable discoloration when contacted with certain
excipients including powder blends. Further, the discoloration
is exacerbated by ambient air conditions, at elevated
temperatures, and by moist environments.

Although the discoloration phenomenon does not
produce an increase in the number of total related substances,
the browning and mottling appearance is not generally
considered pharmaceutically acceptable for commercial purposes.
Further, the discoloration is particularly disturbing when a
tablet formulation is administered to a psychotic patient,
which patient may be especially troubled by the changing
appearance of their medication.

Applicants have discovered that coating the solid
oral formulation with a polymer selected from the group
consisting of hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, methylhydroxyethylcellulose, sodium
carboxymethylcellulose, hydroxypropylcellulose, polyvinyl
pyrrolidone, dimethylaminoethyl methacrylate, methylacrylate
acid ester copolymer, ethylacrylate-methylmethacrylate
copolymer, methylcellulose, and ethylcellulose as a coating or
subcoating provides a uniform, physical stability and
effectively prevents the undesired discoloration phenomenon
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4.229423.194.14111. 28d1/113.98739. 013. 720614. 043. 56452. 273. 53664. 853. 38283.
473.25161. 253. 1340. 813. 08480. 453. 06381. 343. 01113. 512. 87390. 792. 81021. 472. 72
170. 202. 64321. 262. 60070. 77 The x-ray djffraction patterns set out herein
wer e obt ai ned using a Sienens D5000 x-ray powder diffractonmeter having a
copper K+ thedifarimod agdonce Fhewdormodgthpon~isimbdt~pref&heetidymihati on of

the | nveRiQR Roher hedeleson hﬂﬁléu?ﬁﬁﬂ&hﬂhb}{ BHEecRRr ke gpothe active

i ngredi e used herein stanti a ure ers fo Form
associ at‘&fl\ﬁetdhais%@ Idhan about 50 undeS| red pol ynor ph| ¢ form of ol anzapi ne
(herein referred tMpsas r@”ﬁ&i&ld&@o‘:‘l@m{éﬁ ,coblt P laafee hgid >pylan about 2~

Updesi r m d.more ferabl n_about sired Form.
F§rt her?n%tlﬁg't%stcé%{il APy pﬁygro?_cgp PV \‘Rneﬂltlu@Bﬁ?al WeFé %CF iﬁiaﬁﬁut 0.5~
r el at ed agidhstydeslluiiosei.n Anckspedialbyt preféetredf poiymerundasi ted

h t ~15 wat I ticul
chem calhe,ld P&bpurg"loég ﬁgpggg fs(gggen or water. |n particular,

"subst an er abl contain |l ess than about O. 05
cont ent - of acetonlIttrlﬂ%esrmCéaﬁ-rléﬁﬂr grrede shathfheaformud a0d8% cont ent

_- \4on?6liA998%%2 most stable anhydrous form of olanzapine,
10 referred to herein as Form II; however, other forms of
olanzapine are contemplated. Form II has a typical x-ray

powder diffraction pattern as represented by the following
interplanar spacings:

a
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7.4721
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6.1459
6.071
. 4849
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.1251
.9874
.7665
.7158
.4787
.3307
.2294
4.141
3.9873
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2 6 JAN Z005 ~ PCT/ US96103918 d -6 of acetonitrile. Adgjti | ] Form I |
preferredly contain [+#%s than 0.50 of associ at ed Mat er . 5sj&§é5%&ereih) t he
ternwdrm%,g ;hgl I I rgfer Lo t he Marrmlal [ atcldatss of Ei gfwr,q%g)‘o?qgat es. The
term " manmal ™ includes, but is not limted to, a human. e term
"treating"” as used herein includes prophylaxis of the naned condition or ¢
anelioration or elimnation of the condition once it has been established.
Formll is the nost stable anhydrous form of 10 ol anzapi ne known and is
therefore inmportant for the connerciéﬁ'developnent of pharmaceutically
el egant formul ati ons. O anzapine may form an undesired crystal formin the
presence of certain solvents and excipients, therefore, in making the
conpositions of the invention it 15 is nost desired to prepare the
formul ati on using a nethod which does3np206 equire dissolution of the
ol anzapi ne substance. The desired For?jéé %an be converted to less
desirabl e pol ynorphic forns by contac mn% net hyl ene chloride, for
_exanple.. Additionally, for exanple, 29.pd§ethylene glycol contact with the
ol anzapi ne substance produces undesirgdygpgcol oration, particularly under
nmoi st . conditions. Applicants believe that a dry blend direct conpression
process or dry granul ated processes fHr225 preparing solid oral
formul ati ons create a greater chance that3gpoor 'dose uniformty will occur
In light of the potent nature of ol an a@%?g, consi stent dose uniformty is
inperitive. In accordance with this inv on, Applicants have di scovered
that a high shear aqueous wet granul a3i®&380 with fluid bed drying is the
nost effective method for preparing ag{preutically elegant, stable, oral
ol anzapi ne formul ati ons. Uncoated tablets stored at anbient conditions {f
(approxi mately 23C and 40~ relative han$@%y) in anber) 35 high density
Powever i1 the bottle is . 1 v U226 AN 2005 WO 96120995 PCT/ US96! U918
owever, i e bottle is o _
_7_opened such that the tablets are %XB%@%E to open air anbient conditions
then discoloration occurs within 5 dags6432

2.6007

A typical example of an x-ray diffraction pattern
for Form II is as follows wherein d represents the

5 ' interplanar spacing and 1/I; represents the typical relative
intensities:
a I/I3
10.2689 100.00 _
8.577 7.96 i')
7.4721 - 1.41
7.125 6.50
6.1459 3.12
6.071 5.12 ‘
5.4849 0.52
5.2181 6.86
5.1251 2.47
4.9874 7.41
4.7665 4.03
4.7158\ 6.80
4.4787 14.72
4.3307 1.48



A new solid oral forpgulation was prepared that used a h ropyl

nmet hyl cel | ul ose subé%gting and a 5 white col or dﬁating.{?igiﬁgamgornulation
di d rwbggb@ggl'or after 90 days of open dish storage at HEryusswd»1840C775
OURH, anbient tenperature with 75% RH, or at anbient tenperature with 85%
‘RH. The hydroxypropyl nethylcellul ose coating which is free of polyethyl ene
glycol is much 10 preferred to ensure that discoloration does not occur. on
the tablet surface. It provides an effective barrier between the white

col or coat which provides an acceptabl® nmediumfor inprinting and col or
dressing of the product. The hydyoxypyopyl me{hyjgel | ul ose coating provides
15 sufficient barrier to prevent "discoloration attributable to the

pol yet hyl ene glycol in the white éoldl coat.1W2&rnative white fil m coat
formul as containing alternative pl asticizearsryere eval uated; however, none
were able to prevent discoloratign ig all tes onditions after 90 days 20
of storage. Therefore, the hydro yBP Byl met 91 2%&1 1 ul ose coat or subcoati ng
is a surprising and inportant cogpgeest of pharddceutically. el egant solid
oral  formilations of ol anzapi ne. Asgiguent orzpy}king agent ‘shoul d be

sel ected to 25 provide an increagé |ﬁ tabl et SiZe. The artisan can utilize
known nethods to sel ect a bul ki ng-.agéht whi chd p8%vi des hardness,

friability, and disintegration thmgghhat is satjsfactory for pharnmaceutical
usage. The bul ki ng agent should be selected to provide a tablet that has 30
characterstics desired by the padi-éRtéas wel |1a4>conply with applicable
regul atory gui delines. One especi gl.hg4preferregdgdi | uent or bul king agent is
l act ose. Various forns of Iactosg grﬁ appropr'a%g for such fornul ati ons

i ncl udi ng anhydrous) hydrous, and- 8 épray drred”fornms. The nost desired

~ formof lactose can be sel ected Ba9éd8on desitediddi ssol ution, content
uniformty, hardness, friabilitys; gapqqdisintegrajion tine. The skilled 5
10 15 20 25 30 35 WO 96129995 .

2.8739 0.79
2.8102 1.47
2.7217 0.20
2.6432 1.26
2.6007 0.77

The x-ray diffraction patterns set out herein were
obtained using a Siemens D5000 x-ray pbwdef diffractometer
having a copper Kq radiation source of wavelength, A=1-541A.

5 The formulation of the invention preferredly
contains substantially pure Form II as the active ingredient.
' As used herein “substantially pure" refers to Form
II associated with less than about 5% undesired polymorphic
form of olanzapine (herein referred to as “Undesired Form"),
10 preferably less than about 2% Undesired Form, and more
' preferably less than about 1% Undesired Form. Further,
"substantially pure* Form II will contain less than about
0.5% related substances, wherein “related substances" refers
to undesired chemical impurities or residual solvent or
15 water. In particular, "substantially pure" Form II
preferably contain less than about 0.05% content of
acetonitrile, more preferably, less than about 0.005% content



2 6 JAN 2005 PCT/ US96/ 03918 g artisan is amare‘ég the regul atory .

requi renents for hardhéss, friability, and disintegrati®rgtjANe 2085 can

adj uswotdbrewds | uent or bul Ki ng agents using known techni pOPESs603amhi eve t he
desired physical characteristics. The fornul ation should include a binder
for use in the granulation step. The artisan can choose an appropri ate v
bi nder based on the acceptable viscosity and desired hydration.

Hydr oxypropyl cellul ose is espeC|aIIy(freferred for use as a binder in the
granulatlon step.. The hydroxypropyl | ul ose may vary in particle size.

Fi ne gr &fe aopkoniysidgyl Additresalily.cEpzai IM preferseddy rontadsdst cl ai med
fornulaukgﬁsthgaeodgglquaggb@gbggﬁoaatagludes a disintegrant for use in
t he granul ati on as wel | n t he runnln powders to facilitate the '
di sintegration pr &Seé’ssed?' & e t&“%/aﬁq “tﬂ“““{fia agﬁa. Nefifi%e,t%nd the
grade_wmbebMaaﬁbdaaedlhasedfohlgheraveepbbhheebatcmheateahlPhhmmaA“
“Barti cubanhae ehgied Lhskn i aah k5, CLORRALIONERAckipE Or ade of
ency et

crospovi done provides partieularly desirable consis ween bat ches.
The arti'$&eakrdpachassusagphepeint engliidesngasephiidand skadwiheenaoed. Such

blndersdamaﬂadoaeo&eba@uaarhelaasu&eehha&naaabﬁf6@tehé cohakichbhy 1S
attai ned. Most preferably h ggr is mcrocrystalline cellul ose;
B o i

however OT§Eheit PPaFétG rs may be selected., Such
m crocrystal |l i ne caldnulIsdsmmhedandst &t lathydyois Thamardd san can

oose [ | u ric nt revent, _sticking_and _picking of the
tgblets%pg%?%ggﬁ n%&% % SIthreéﬁgepﬁgpgfﬁ88t958flEgﬁt |sgnagne5|um
stearat@omméheladtds&nloamenEadflphehmaseu@ubadlappdepanate agueous
di sper Sigomfilaf; 6aaL S 6qah95pgpé>mégrfae | hGahhARsQYeh E@gsﬁngoxypfopy' )

- met hyl cel l ul gse | ayer. I ca mxture I's a
i ngredi QL& WHIéﬁenﬁyeﬁénéﬁsﬁér§§Htﬁﬁnmﬁ9éﬁe§ﬁ§ é@éde§§l§heaéﬁeous

dISpersm@@eroEblwuﬁoahkaﬁbldh&oeambabheaénscae ehénﬁheeﬂtlanIXEIcal col or
g%xture 1S _conpr.ised % toy I 0X 2005 WO
8

| 20904 SPBFFEGHEEE3E Y DrREERE Rhe fosmulasipperRingns BELERE

poIysormanehsﬁpeandotlreqnnue1dnesodatlénvafleh¢ oflaadapliaei nks known to

o] o sBReAECAPD AR BLS LAl rER r LA Haccbhlleoped taTIMLEL| O, B For

exanpl e, oneé@aplca e Ink 1sco al cohol ,
i sopr opfiesirabhel poaymarphisl Eonms, bﬁr@pytéﬁé ynybomethmﬁanﬁun1hydrOX|de

and FD&@hﬁb&QdeTth%Obkﬁmﬁ@é”“|ﬁHBQElbﬁaﬁﬁ§t Bbef 8kaRpyesubcoated w th

drox | | ul ose, coate a 10 .col gr coat, and inprinted
%ﬂth a%%@ggﬁFBnﬁ Fh¥Ce IFHnFBFHuW&Fggﬁhﬁa9IBBZBBFP§h§Hb§§?HQes?gndard

met hods pxodaces aadestibadwdispolloshtion,i bagescuedrl$) andapi neiks ef fective
over a ngg_ggggge range, the actual dose adm ni stered bei ng dependent on :
the 15 Condition Being treated. For exanple, in the treatnment of adult
humans, dosages ofApplomaaitsutbel. izye ahEd ry,dmyr dflemsbldifacam 1 to 30 ny,

arid "D%meE%Egﬁﬁglﬁr&c@gszgﬁ”grgegegﬁéégg ngrggggs & epge a day dosageilﬂ

30 sufficient, althou nlnlstered 20 For .
eatneﬁFeBPrégﬁtFéﬂlﬁePVé&sfgygvéﬁﬁéP§§r§§ﬁ§teaad§§§a£§ﬁgéh@ﬁcﬁron11 to 30

g, pfethh@bbboi H@saouﬂmfeemldﬁywhilsBbbable IﬁadhghebekleﬁeForm"
2- met hy razi nyl )-10H-t hi eno- 1, 5] benzodi azepi ne, -

can be RgFggF Hat FhBQIEﬁPVQaH HethﬁgnﬁﬁétGBHpgﬁﬁﬁ BH&EOrmltY is

imperitive. In accordance with this invention, Applicants
have discovered that a high shear aqueous wet granulation
30 with fluid bed drying is the most effective method for
preparing pharmaceutically elegant, stable, oral olanzapine
formulations.
Uncoated tablets stored at ambient conditions
(apbroximately 23°C and 40% relative humidity) in amber,
35 high density polyethylene bottles do not show signs of
| discoloration after 24 months; however, if the bottle is



25 potentially be [mtored in patients to assess conpliance. A referred
formul'ation of the “nvention is a solid oral forTulatioh Gcdddh 2805ng from

aboutwé ok@eg@gout 20 ng ol anzapi ne as an active ingedi enpcT/oB®I3dB Such
solid oral fornulation is coated wi th hydroxypropyl 30 nethyl cel |l ul ose.

Especially preferred is an oral fornulation conprising from1 to 20 ng of
anhydrous Form Il ol anzapine as an effective ambunt of the active

i ngredient) provided that such solid oral fornmulation is coated with

hydr oxypropyl methyl cel lul ose. 35' Mst preferably, the solid oral

f or nul atdpemed seeht &iheed the sadlegisngrnearxrogied BRI ohepr atiect t he

for mul atgpN SHOBIFHRiWrR ¥h@n 'd&@%ol%@at%&”%b%ur%uhﬁéﬁhﬁ 5 ME,Q6129995 . .
2 6 JAN 2005 ' " PCT/US96/03918 -10 packaging nmaterials include anber

col ored hi gh densi® y*§0ISRbHY IR FARtTE@t i ArsReF ey &ethottl es, and
ot her caded I‘aﬁﬂﬁldﬁbd@pﬁ‘fop&‘dﬁﬂeme&hy\Ma:!ed.llullﬂ’hlebshS:cbb&J.ﬁQSaﬂgeaOf light.

st preferabl the ckaln wi Ll i Iud si.ccant .pack. The
Ivgnt a:one ey %)él sree?l *h ar?eaf’&ﬁﬁ Ao lBPI gillgr npg 8?899&8% he
desi r ed gfitere K0 @aym@frrmpﬂnaldlspir stogaget aml A0PY; AOSCLd40WT/ The
hydr oxy @y lg-gylanﬁtet}%l ‘E%ﬁér%%%z%“%‘%@xt & ol lﬁ eg; ?g %ﬁbgg‘ﬂ r colored bottle

havi ng a si-ccant 10 pack stored at harsh conditions for six
nont hs ﬁ“rﬁ’éég’t 853 RJ-ac T&& dydxosyvesppydy methylgedluleseo about

1.2~ Ine;rdé&aelg ’Whtl@hallsr @x@ee@fsww&waenzhgly&b@r ial mukAr the present

t b hased t f d |
Wown. - Bt Be ERsren At A T o e8] BsaBRGECAN be. pr epar ed
as descrultee¢dhle(ﬁh&lurzﬂaa:ret| it Providaisenrn MEfec2i9e3BArg'iadB2), herein
")incor porb%ttgﬂaé?y i Whﬁ'&%e %o'lo'rt Sl WAl drlovs ﬁersmgh gﬁ%'er %Q&E to prepare
5 Substan B 50

a rapidly ssolvin ation conprisin
crystal maﬁe%ﬁm |1mpsua¢m9b§tr@mqo&qry dp’@tsélélngtfthP—nérpdnﬁtl | ol anzapi ne

may be gptRPIMRE: d%mhyq@wum%%ed%%ﬁ%dp%b%@sby the Preparation
isctlon her ei n |n dﬁqp und characterization nethods include, for

anmpl e, &Ch PLEVERG S1sapdoragieni ELEibUEabIS SRal ysi s
(T&A) , d:lh‘ef qroejytetaiymrghy@oaallw it ey tEeDoCL ort bbaarret ric analysis for

Stud ed Pr PR AN il SRR B RS e DaEEa AL BFFE atFe. usi ng
13C Cr o3 a®¥ jisdizgrisz ateren elvarlmgilt@dangioar@@rnnmnge( @EEHAS)JINNRQ Spectra
prevent discoloration in all test conditions after 90 days
20  of storage. Therefore, the hydroxypropyl methylcellulose
coat or subcoating is a sﬁrprising and important component
of pharmaceutically elegant solid oral formulations of
olanzapine.
) A diluent or bulking agent should be selected to
- 25 provide an increase in tablet size. The artisan can
utilize known methods’to select a bulking agent which
provides hardness, friability, and disintegration time that
is satisfactory for pharmaceutical usage. The bulking
agent should be selected to provide a tablet that has
30 characterstics desired by the patient as well as comply
with applicable regulatory guidelines.

One especially preferred diluent or bulking
agent is lactose. Various forms of lactose are appropriate
for such formulations including anhydrous, hydrous, and

35 spray dried forms. The most desired form of lactose can be
selected based on desired dissolution, content uniformity,
hardness, friability, and disintegration time. The skilled



were obtained using a-Varian Unity 400 MHz spectroeter opﬁéﬁtﬂmg at a
- carbon frequency of 186 577 MHz and equi pped wit coﬁbﬁe S d
accesgy@logngddd Varian 5 nmor 7 nm VT CP/ MAS probes. Me BS%dzof0Ndi ti ons
were optimzed for 35 A anzapine Formll and were as follows: 90 proton
r.f. pulse 4.5 ns, contact tine 1.1 nms, pulse repetitiontime 5 s, MAS i
frequency 7.0 kHz) spectral width 50 kHz, and acquisition 510 WO .
96129995 °~ 2 6 JAN 2005 PGI/US96103918 -11time 50 ns. Chemical shifts were
referenced to the CH3 of hexanethylbéﬁ%éne (d = 17.3 ppm by sanple

repl acermrtiisdr imnsawiatecrafi ndek triemiu lishe ryursiqaitriealeny sp o Form | |

I | ' N hQut, t . N C |_ai med. herein.
Ther of ofiet et & ARSIV AN 1% PR o0 BRBC 8% Tl (T ai 1y pur o
Form | | astiustapgiliee diuandr oy w1k imen agendst usanoy kaowega e chovigrest i on
Wi thout ¥ QEipi it WHIEH QG o0 DR IRIAIIC dadBic@rTRtliea., The fol |l ow ng

eéﬁnples are provided for purposées of illustration _and are not to be
c

strued as i m tTHY tHSRpeDsRARI | noiife v dimdsr f8egsation 1 15 N
"NH2 NHCIixS dheH drdrarlerdioat etbpzN MhS Mridilsana can chboget Amee neck flask the

fo'lom‘@%ﬁ%%%f%&kgtbinder based on the acceptable viscosity, and
desifed hydration. Hydroxypropyl cellulose is especially
preferred for use as a binder in the granulation step. The
10 hydroxypropyl cellulose may vafy in particle size. Fine
grade hydroxypropyl cellulose is especially preferred for _
most claimed formulations. { )

The desired formulation includes a disintegrant
for use in the granulation as well as in the running

15 powders to facilitate the disintegration process. There
are a variety of grades available, and the grade may be
selected based on the acceptable batch variability. 2

_particularly préfered-disintegrant is crospovidone. A fine
grade of crospovidone provides particularly desirable

20 consistency between batches.

The artisan may choose appropriate dry binders
using known methods. Such binders should be selected to
assure that satisfactory friability is attained. Most
preferably, dry binder is microcrystalline cellulose; i)

25 however, other appropriate dry binders may be selected.
Such microcrystalline cellulose may be in a granular form.

| The artisan can choose an appropriate lubricant
‘to prevent sticking and picking of the tablets to the
compression tooling. One preferred lubricant is magnesium

30 stearate.

The artisan can readily choose other appropriate
aqueous dispersion film coats (color mix) for application
over the hydroxypropyl methylcellulose layer. Typically,
the color mixture is a dry blend of ingredients which may

35 be dispersed in water and used as an aqueous dispersion to
film éoat solid formulations. One example of a typical
color mixture is comprised of hydroxypropyl



20 25 Techni cal C?agg.olanzaplne Di nethylsquOX|de (anaéytlcal) vol unes

Intermediate 1 ~ 5°g N Met hyl pi perazi ne (reagént) qﬁANaﬂmgt
Inte%g&,fgggs 1 can be prepared using nmethods known to tpear/sdvslobaad arti san.
For exanple, the preparation of the Internmediate 1 is taught in the '382
pat ent . 2 6 JAN 2005 " WD 961 29995 PGTI US96103918 -12 A sub-surface
nitrogen sparge |line was added to renove the ammonia fornmed during the .
reaction. The reaction was heated to 120C and nmi ntai ned at that :
t enperature throughout the duration of the reaction. The reactions were
fol | ovechebyry3cHPLCluntj | pslySthplenheglntel mepo dysotbane 881 tandreact ed.

.After t t conplete, the mxture was allowed to cool slowy
to 20C fabﬁa%§§&h§88x¥ﬁgThe reaction mxture was then transferred to an

appropri-ate three ek iesyn@thedidhe iade FM@WRatter thgt RTTESahi s sol ution

Wi th agiztat bBBréarm@Eea@ei@dlﬂagryﬁhuﬁgscheaggﬂisﬁéadﬁomhmaaszbnand the
reaction was stifred at Three vol umes _of water was

added sFOFI >8Rl eahBhE E@pﬁFﬁ&t881g4ﬁenga&?l GRMBFAFPY BF-j was cooled to
zero toshelaad, sbhty&daiebham nnsbpeSpthalpbhdmctnmbat?llaéceuoand the wet

k | h t dried
o GsC BrePkiERe biet], oaffiphTulChiaRBks aki oot sBRECRME I o0 D Ak
Yield: 76.7g Poterme seg.id mm«:@m drs moEdr mrieifexapdy g sanpl e of

technic r
d th hyd 1 lcellulose coated with
2- nethy%hﬁ% % e wﬁ y £?§¥PE°P¥ m |eno 2, [1 5]benzod|azep|ne 25

wés susﬁ@ﬂ@@dcpﬁtanﬁyéré@@répﬁ9ﬂ Hééba?é edip E)lnkThe Thexfdddnas heat ed

to 76C aRgmimattiahnfe abe7§61ieheaou@hﬁgt ggandhednstiba@swaachl heved to
[)cool to 25C. The resu Fég Ero u&t was |%glated usi ng vacuum filtration.

The profGEtRaREs WgEnPP 8 FOrnPFFE& g x-ray powder

Olanzapine is effective over a wide dosage
range, the actual dose administered being dependent on the

15 condition being treated. For example, in the treatment of
adult humans, dosages of from about 0.25 to 50 mg,
preferably from 1 to 30lmg, and most preferably 1 to 20 mg
per day may be used. A once a day dosage is normally
sufficient, although divided doses may be administered.

20 For treatment of central nervous system disorders, a dose
range of from 1 to 30 mg, preferably 1 to 20 mg per day is
suitable. Radiolabelled Form II 2-methyl-4-(4-methyl-1-
piperazinyl)—10H-thienb-[2,3—b][1,5]benzodiazepine, can be
detected in the saliva and thus the compound can '

25 potentially be monitored in patients to assess compliance.

A preferred formulation of the invention is a
so0lid oral formulation comprising from about 1 to about 20
mg olanzapine aé an active ingedient, wherein such solid
oral formulation is coated with hydroxypropyl

30 methylcellulose. Especially preferred is an oral
formulation comprising from 1 to 20 mg of anhydrous Form II
olanzapine as an effective amount of the active ingredient,
provided that such solid oral formulation is coated with
hydroxypropyl methylcellulose. |

35 - Most preferably, the solid oral formulation is
contained in packaging materials which protect the
formulation from moisture and light. For example, suitable



30 analysis. Yield: 197 g. The process descri bed above for preparing Form
Il provides a pharmacettically el egant product haA ng pog C}JAN>2W5~ total.

rel at nces < 0.5~ and an isolated yield of 35 P 96l 29995
A RBPES S AN 2005 PeLIB96105016 A portion of th Gﬁar 5xypr opy|

‘cel lul ose was dissolved in purified water to forma sol utlon for

granul ati on. The remai ni ng hydroxypropyl cellulose (total of 4. O%WIW fi naI
tabl et wei ght), which was an extra fine grade, was conbined with the

ol anzapine (1.180 ww), lactose (79.32%ww) and a portion of the

CrOSpO;/iprkﬂéaiﬁrg wiam)e:hnaltas mrginmammxamdmwbl éi.n hA:bhl ir?zﬁsg_@iyen;sl \glte(r)tre
securi ev pr| or )
This m y)ROSi eteh enboglgt&aln% atce%# [%1611 reﬁmg s)?yg)g' esc€|a| &880l uti on
~in the mcg‘itms gradril Gt o mélﬂﬂrlgarlamhmh gmhids twetthesipastagsi of st andar d
nmet hods. 'I;_hpcwet cg%@’ﬂilé’ééh gbéyﬂa%ng“vﬁlflbli'n@l%% ged dryer and

si zed. The mat er | adde tunbl e bin mxer. The running

pSnder s GRFHGaAN Pagk ni &I&rwteﬁlmqre 3y 1R e legr sihaen Edemiguw)

""""r'ragne'é"i“'ffﬁ'isit &l it GO prdv)de itk tdus inRimigidRle ofi drhand @sRedene were
added tao_t %}SI zed ranul ati on. The m xture was bl ended and conpressed

with t hd% a cotprﬁtaﬁ%ﬁ[jo ing on tablet conpression equipnent.. 25

Hydr oxypr opyl net hkl sehdyl of etiid Ohy drovy paspyi xmtwldemulcféechumlt er, to
forma t.abl el t

sections andéds)q:raﬁ%%atlgg a\efi\n{t rm&{fe qﬂi gr%%pﬂ%tt rl)]%tr"'q}ﬁl ce F‘l cl)‘g:%%giol ution .
Rk operl%ﬁq}bﬁqw-‘sec}:)é?q cranrshi rledea and@&tlpng ﬁaw si@ mo@shsi ng of

Core Tahiiiea @i&rmal\éeaw&lwi} tefe deprlEvey Ricamth 11t Rlegeld W.058 o
pol yet hyI ene gl ycol sorbate 80, and titanium di oxi de) 35 was m xed (2
% ) ;

with purd it S ith & Uk 117 AR EISERNCSShcoat ed tabl et's wer:
di vi ded Into appromhémmaigrﬁaualfor the present invention can be

purchased or prepared by a variety of prdcedures well known.

15 to those of ordinary skill in the art. Olanzapine can be
prepared as described by Chakrabarti in U.S. Patent No
5,229,382 ('382), herein incorporated by reference in its
entirety. It is most desirable to prepare a rapidly
dissolving fofmulation comprising substantially pure

20 crystalline Form II. Such substantially pure crystalline
Form II dlanzapine may be prepared.using the techniques
described herein by the Preparation section herein infra.

Compound characterization methods include, for

example, x-ray powder pattern analysis, thermogravimetric i’)

25 analysis (TGA), differential scanning calorimetery (DSC),
titrametric analysis for water, and H!-NMR analysis for
solvent content.

The formulations were studied to assure that the

Form II polymorph was substantially pure using 13C Cross

30 polarization / magic angle spinning (CP/MAS) NMR. Spectra
were obtained using a Varian Unity 400 MHz spectrometer
operating at a carbon frequency of 100.577 MHz and equipped
with a complete solids accessory and Varian 5 mm or 7 mm VT
CP/MAS probes. Measurement conditions were optimized for

35 Olanzapine Form II and were as follows: 90° proton r.f.
pulse 4.5 ms, contact time 1.1 ms, pulse repetition time 5 s,
MAS freqﬁency 7.0 kHz, spéétral width 50 kHz, and acquisition



sections and spray ceated with the coating suspension . . ~ 26 JAN
2005 WD 961 29995 PCTT US96103918 - 14 descri bed above. TIZeBoMeNa?LOﬂﬁ)n was

per f opdRsgnbeysa perforated coating pan. The coated tabl epeTwspseodonght |y
dusted with carnauba wax and 5 inprinted with appropriate identification.
PLE 2 10 The process substantially as descri bed above in Exanple 1 was
repeated using the followng ingredients to _ provide pharmaceutically -

el egant tabl et formul ations ~containlfg_1, 2.5) 5, 7.5, and 10 ngy

ol anzapi ne, respectively, per tablet:™15 ~. ma ol anzapi ne per tablet Names
of | ngr ediment5dQmant | Chefrigndg ghifhsbweee) pefevenced to the CH3 of

I ngr edi RRELeA RAr- 17.3 1 1 £, It
IngrediZﬁ%%%%%%%segg.2§FNEroxyprogyP§?AQE%IFﬁ?%sgcfggpgSFﬁgﬁe4.25N|crocryst
al I i ne8 wsGCAetgradaptghbatuihst euPataptiadlycBarpnform II polymorph
Hydr oxygisopdehif@betRybaghbit oepE0BbIrRATAL 96nM¥bHESS claimed .
VM|te3.47PoL|sh|ngcar auba xtracel antIngngRLe Bl.ue | nktrace WO
09&129g9gkexein. Therefore, the formulations this invention
' provide substantially pure Form II olanzapine polymorph in a
pharmaceutically elegant formulation without producing
undesired polymorphic transformation.
The following examples are provided for purposes of

10 illustration and are not to_be construed as limiting the

scope of the claimed invention.
Preparation 1

15 Technical Grade olanzapine

NH, /N\\//\\N_
N+HCI | \Q/g
.
)

Intermediate 1

In a suitable three neck flask the following was added:

20

Dimethylsulfoxide (analytical): 6 volumes

Intermediate 1 ' : 75 g

N-Methylpiperazine (reagent) : 6 equivalents

Intermediate 1 can be prepared using methods known to the
25 skilled artisan. For example, the preparation of the

.Intermediate 1 is taught in the '382 patent.



2 6 JAN 2005 PCTIUS9G 03918 -15 r~ 5 Nanes of quqedlentscpantlt ( mg/
t a b'letActive |ngredrentd anzapi ne2. 50 her : JAN 200§/ ’ ‘
| ngr
t al

n qﬂg;&;%h ct 0sel02. 15Hydr oxypr opyl 5. 20Cel | ul oseCr ospﬂyr,gmgﬁOM crocrys‘
i IIquseNhgneS|un18tearate0 65Subcoat i ngHydr oxypr opyl

, 2. 60Met hyl cel | ul oseCoati ngCol or M xture Wi te5. 30Pol i shi ngCar nauba - ‘
Waxtracel nprintingEdi ble Blue Inktrace A anzanine 5.0 na Tablets Nanes of
In redientsQuantity ( mg | t a b letActive Ingredi entd anza i ne5.00Q her
IngredientsLactose156.00FNdroxypropyrb 00Cel | ul oseCr ospovi donel0. OOM crocry
Stal|ingZQuQOQEkkab@SﬁNthQEhUﬁparge llne was added to remove the

i t 5. BPOPR Bn EREEERN AUDA SR P At SFROR LRt | nOEel BPECBEaD AR fasged X1 1LP

2 6 JANt20Q20YD &6d 19995t IedSas6/ GES¢8tem§e5ature throughout the
duration of the reaction. The reactions were followed by

5 HPLC until < 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

10 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 30 minutes. The reaction slurry L )
was cooled to zero to 5°C and stirred for 30 minutes. The
product was filtered and the wet cake was washed with chilled

15 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%

20 Pr io 2
Form II

_ A 270 g sample of technical grade 2-methyl-4-(4-
methyl-1-piperazinyl)-10H-thieno[2,3-b][1,5]benzodiazepine )
25 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
30 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
35 > 73%.
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Nanes of In redientigpantity ( mg/ t abletActive Ingredientd anza
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ystal | i ne40. 00Cel | ul oseMagnesi um o

St ear at e2. 00Subcoat i ngNydr oxypr opyl 8. 00Met hyl cel | ul oseCoati ngCol or M xture
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active rngredient intrmately mxed w th a bul king agent; binder, _

d$si nt egranelabiany Bhadeemasningubedaersiprery t reeblvlese petal 1ebricant;

e ar o o o B e e D e ey P o

u i sti X | y X

coll Ul 0ues FRRRIPRG A Sky oL | CLRPERBIRS bt Hin EAF boxbATi a9t cbrd ul ke,

hydr oxyprepyané! huposeiopobyvithyl cpyspol-idone, (5% netday| fuyi adeidiy!

met hacr : hyl acryl at e, agj r._copol . . .

ot by achYRar SRR BB ch ot arhOr SR FbRErWrd o umt vy sieved prior

0 hyl cetbubdditioheanidndryvebpengedr inobhe dgeanubateont dFhipohixtiye ene

gl ycol . ywgs EnbRr grhahiaBeaSwELA! FRE Hyﬂ£$ﬁ&ﬁ}ép¥@e?@ifu%9$ep9+¥ {of0at is
: H ?ron1the group consi sting of Kdroxyprop [ methyl cellulose,

hydr oxypRobpecBighl sbear ngraprearPht osthe agudre byt +en | ¥edseeB. ALFd nul ati on

as cl ai iBin§ysthabard MBEh8AS .t hehpOowEiEgr A8l at SoR WA XY RER PIE &4 hy|
as claimed b wherej n t he bul ki ng agent

cellulose. 4__A.formylati.o Claim1l
O TR IR T AL I B e Lo e R RS e
by dr oxypddpgl toehl thmbdeahdint méxdrsi nt egrant i s crospovi done.

The running powders consisting of microcrystalline cellulose
(granular) (10% w/w), magnesium stearate (0.5% w/w), and the
remainder of the crospovidone were added to the sized

20 granulation. The mixture was blended and compressed with the

appropriate tooling on tablet compression equipment.
Subcoating:

25 o Hydroxypropyl methylcellulose (10% w/w) was mixed
with purified water to form a solution. Core tablets were
divided into approximately equal sections and spray coated
with the hydroxypropyl methylcellulose solution . .The

© operation was performed in a perforated coating pan.
30

Coating of Core Tablets:
Color Mixture White (hydroxypropyl methylcellulose,
polyethylene glycol, polysorbate 80, and titanium dioxide)
35 was mixed with purified water to form the coating suspension.

Subcoated tablets were divided into approximately equal
sections and spray coated with the coating suspension



6. Aformulation as claimed by any one of C aim l,wherein the dry binder is

m crocrystal line cel [utose.

t he ' t is magnesi um st earate.

.*d#?s 5 . 9 .
cl ai me Eyﬁ%1a|n1l wherein the hydroxypropyl
an aqueous dispersion film coat.

7. A fornulatlon as

wherein the solid fornulation is inprinted using an edible ink. 10. A .

formul ation as clained by daim8 wherein the formul ati on conprises from
147 om about 69.5 to about 87.5 0 W w
| act osdesttrapeababbbvad.5 Theabpatadidn Wwad wayfooxydr bpyh perfotrased from
fromabout 9 to about 11 % w w

about 1 to about 3 a w w ol anzapi ne;

about éoa% %?‘ﬁ% 6 o W w crospovi done;
a

WICYOCYySt

[3) ceIIquse

and from about 0.25 to about 1 magnhesium

stearate. 11. A fornulation as claimed by Caim1l wherein the solid

for mul 3hie0Robe ed EﬁBh@Es JegreAlf. hEW aih 9Ped@Swit B EEQnQMbQ /b ddgwherein

each tablet prqvides a

pol ynor ph having a typica

dose anzapine selected fromthe group
__consi stRgipred with agpr9p§1a§9 iden 4hHC261RY: 13. A fornul ation as
clained by Caim1 wherein olanzapine is substantially pure FormlIlI -

by the follow ng interplanar spacings:

6.1459 6.071 5.4849 5.2181

4. 4787 4.3307 4.2294 4.
3.0848 3.0638 3.0111 2.

3730 2 SIS R
8739 2.81

x-ray powder diffraction pattern as represented
d (A 10.2689 8.577 7.4721 7.125
2 6 JAN 2005 -19 5.1251 4.9874 4.7665 4.7158
3.5645 3.5366 3.3828 3.2516 3.134
7 2.6432 2. 6007 14. A process for

freparing a staMQ?%ﬂHﬁQﬁﬁ%mF*@EFPFtéPééXhPss@Pﬁ&répﬁﬁ fHOYE 40 on

cont ai ma&pranza;alsneageaeeaChgyﬁgl pRecHb enbwang hﬁyraalénegl yger coating.

sel ect ed fr%ﬁ1t rou

~hydr oxPECHYE 8§8
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18t hyl cé

con St i of hydyoxypropyl . nmethyl cellul ose,
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cry
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met hyl cel | ul ose, and

R=shear aqueous wet granulation with fluid

bed dryi ng. 15 A process as clainmed by Caim 14 wherein olanzapine is

substantially pure Form |
diffraction pattern as,

Names of
Ingredients

Active Ingredient

Qlanzapine

pol ynmor ph having a typical x-ray powder

ﬁf++4ﬁM4§?' nt er pl anar spaci ngs:
Quantit P P 9

(mg/tab
let)

1.0

Other Ingredients

Lactose
Hydroxypropyl
Cellulose

{ Crospovidone
.| Microcrystalline

Cellulose
Magnesium Stearate
Subcoating

‘Hydroxypropyl

Methylcellulose
Coating
Color Mixture White

Polishing

Camauba Wax
Imprinting
Edible Blue Ink

67.43
3.40

4.25
8.50

0.42

' 1.70

3.47

trace

trace

“ai meg gy AR 2005 1 wherein -
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9. A fornulation as clainmed by Caim8

¢
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Cellulose
Crospovidone
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Quantity
Names of (mg/tab
Ingredients let
Active Ingredient :
Olanzapine 10.00
Other Ingredients ,
Lactose 312.00 )
Hydroxypropyl 16.00
Cellulose .
Crospovidone 20.00
Microcrystalline 40.00
Cellulose
Magnesium Stearate 2.00
Subcoating
Hydroxypropyl 8.00
Methylcellulose
Coating
Color Mixture White 16.32
Polishing
Camauba Wax trace
Imprinting
Edible Blue Ink trace
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an active ingredient intimately mixed with a bulking agent;
binder, disintegrant, a dry binder to assure adequate
friability, and a lubricant; wherein such solid oral
formulation is coated with a polymer selected from the group
consisting of hydroxypropyl methylcellulose, hydroxyethyl
cellulose, methylhydroxyethylcellulose, sodium
carboxymethylcellulose, hydroxypropylcellulose, polyvinyl
pyrrolidone, dimethylaminoethyl methacrylate, methylacrylate
acid ester copolymer, ethylacrylate-methylmethacrylate
copolymer, methylcellulose, and ethylcellulose, wherein the

polymer coat does not contain polyethylene glycol.

2. A formulation as claimed by Claim 1 wherein the
polymer coat is selected from the group consisting of
hydroxypropyl methyl cellulose, hydroxypropylcellulose,
methylcellulose, and ethylcelluloeose

3.A formulation as claimed by Claim 2 wherein the
polymer coat is hydroxypropylmethyl cellulose.

4. A formulation as claimed by Claim 1 wherein the
bulking agent is lactose.

5. A formulation as claimed by Claim 1 wherein the
binder is hydroxypropyl cellulose and the disintegrant is
crospovidone.

6. A formulation as claimed by any one of Claim 1

wherein the dry binder is microcrystalline cellulose.

7. A formulation as claimed by Claim 1 wherein the

lubricant is magnesium stearate.
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from about 69.5 to about 87.5 % w/w lactose; from about 3.5 to
about 4.5 % w/w hydroxypropyl cellulose; from about 4 to about
6 % w/w crospovidone; from about 9 to about 11 % w/w
microcrystalline cellulose; and from about 0.25 to about 1 $
magnesium stearate.

11. A formulation as claimed by Claim 1 wherein the
solid formulation is a tablet.

12. A formulation as claimed by Claim 11 wherein each
tablet provides a dose of olanzapine selected from the group
consisting of 1, 2.5, 5, 7.5, 10, 15, and 20 mg.

13.A formulation as claimed by Claim 1 wherein
olanzapine is substantially pure Form II polymorph having a
typical x-ray powder diffraction pattern as represented by the
following interplanar spacings:

d (A)
10.2689
8.577
7.4721
7.125
6.1459
6.071
5.4849
5.2181



WAKS74! S %0%:' ()- $S %O ()-S 0% ()- $S %O ()-S

YA0%R () - WWBW WHWBWIW X<4! S 940%&' ()-S %0%& ()- $S %0%& ()-S %O0%& ()-
$S %4.0%& () - 7VBVWHWNWOWPVWONRWBWIh[ NI S 94.094.01010S wo%&?( )AN@%&W& ()-S
Y40%& ()- SSWWVWEWNNW [: h[N  S#s10%,:& ()- 310%,:& ()-m 10%,:& ()- @
1098, 3& ()- 110%,:& ()-

1 10% , : & () - VWD, N@HAL0% , : & () - #A10% , : & () - #A10% , : & () -#A10% , : & (
) - #A10% , : & () - #A10% , : & () - VWAV X<N@*AL0% , : & () -: @AL0% , : & () - #A10%
& () - @AL0% , & () - #AL0% , : & () - VWAAOXXt XBN@HAL0% , : & () - #A10% , : & ()- @t
A10% ,: & ()-#A10% ,: & ()- @AL0% ,: & () - XXI X" X#XOX5EX6XXx X@N@BAL0% , : & () - #A1
0% ,: & ()- @AL0% , : & () - #A10% , : 81051 @XCXMXNXXXYXZXmXt \ <N@A10% , : & () - @A
10% , : & () - #A10% , : & () - @#A10%4.9874) - #A10% , : & () - MXr Xs X~XXXXXWW N@*A10%
& () -#A10% , : & () - @AL0% , : & (Z)-J#AQO% L& () - @AL0% , & () - XOOXXXXXX\ DN@#
A@AL0% , : & ()-#A10% , : & () - @GAIDTASBL () - #A10% , : & () - @OXXXXXXXoW N@#A10%
,:&'()-@tAlO%,:&'()-#AlO%,:&'(j-f‘ 10% , : & () - #A10% , : & () - XHXXXXXYYWW N@#
AL0% , : & ()-#A10% , : & () - @AL0% g ) - #A10% , : & () - @AL0% , : & () - YYY+Y, Y5Y
AYJYPPON! &$P109R8&&: () - . | &$P10YR &R 3,’ 1 &SPLOYR&E () -. ! &$P109R&& () - .

Y' 109R&& () - #A10% , : & () - @YX\ Y3 ¥g¥RYaY| YOWN! &$P10%R&& ()-. O. ! &$P10%R&& (
)-. 1 &$P109R&&' () -. (O &$PL0YR&& (3 72b&SPLO%REL' () -. | YYYYYYYYWW N! &$P10%R&S&. (
)-. 1 &SP10%R&& () -. O &$P10%YR&&E’ ()3.5648P10%R&&' () -. O &$P10R&& () -. YYYYYYYYX\
DN! &$PO &$P109R2&&" () - . ! &$P10%R2&83.6866 O &SP10%R&E () -. ! &$P109R&&' () -. OYYYYYY
YYKS7N! &$P109R28&8&" () - . O &$P109R2&83.6828! &$P109R&L () -. O &$P10YR&S () -. ! &$P10%
28& () -.YYYZZZ" Z#Zt X<NI &$P10%R&83.2516! &$P109R&& () - . O &$P10YR&& () -. ! &$P10%
28& () -. O &SPLOWR&S () - . #Z$72Z7ZBAPEI ZIZt X@NO &$P109R&& () - . ! &SP1OYR&S () - .
O &$P109%R&&' () -. ! &SP10YR&& () - . FPRI®7TZhZnznZx Zk STN! &$P109R2&&' () - . O &$P10%
288" ()-.!&$P10%R8&&" () -. O &$P10% “ﬂ - 1 &$P10YR&S’ () - . XZyZzZZZ777t X<N! &$P10
WR&& ()-.! &$P10YR&&E () -. O &SPLOYYIEE) - . | &$P10YR&L () -. O &$PLOWR&S () - . ZZZZ
7777Zuh[ Nl &$P1092&102810281028&! & a’% R8& ()-. O &$PLOWR&S () -. ! &$P10IR&L () -
. QZZ7777[ aAh[ N1810%8$nm&' () - 1810%%6%7 () - 1810%Bm&’ () - @ts10%rbn® () -
10%v8nm& ()- V 2.6432

(10%vm& ()-[[[[[1[2[3[kO7N7118102860% ()- 1810% B8 () - 71810% Bne () - 1810%rH
m& () -1810%m&' ()-3[>[ D[ V[ W X[ " [ oW N1810%$m& () - 71810%Bm& () - 1810%Hm&

' - 71810%Hm& - 1810% ' - . h .
N(12310%r$rr&' ()- 1&%‘@%@%‘?&%&%&%@%% ﬁ%%ﬁ%ﬁb%ﬁ B TBORRRE CR YL L[]
[ t T<N7 1Sionammes¢)id saoshbharnylay ignoomshaipinasedensaripPa®] BR[ [ [ [ [ pX<N18
LOYTBITE: &) 7 SLOYPEIRE 1 - 363 ORBBIEG (3 - 54 BFAUIBHEL €1 ndBACYEBEEA( Frbhnl [ [[\\tX
TV TV (AP ORI 09 - B 1OV PSR Y b 1B%aie: £FL B I09RBNE () 721 <\ =
;:& K} )Q\ ]Fr\ydm@am@p/mﬂY@egagJ;amm@imsyemnr&eu%mswcyma&%n) . 513%1)%?
_1\A = 0 ' - = 0 ' - 0 ! - o4 m
& ()- 71%61 %?}r% %%‘ﬁz‘%%ﬂ\lw 5%@@%%&%%@3’?@\%%mﬁé%@ﬁémmm&- () -
=#B10%ERE 9 Y 1dorBa0osisner Yy L ambnookk PeLhecrylete: xerEBYOoRt¥BROSBNE, () -
=#BLOYHER] (s EABHESOOMBIRE () o EHPLAGPPIRL £)mELHBLAMBEBI () ate\ \\ \]]
TG Lo 1 GO L) s ARIIEBTRLL) SRLDIORI bk
Lgﬁ;b??wmm@ _greB1DsEBoB ¢) th#BlOYSed( PryABLO%BME () - =#B10%
1A Bl L]M N a] f] WIN4BLO#BLOYIBITE () - =#B1Q%BNE, () - =A=#BIO%IBIE () - =#B10%TBm
& () - =A(#B10%Bmel ¥) -2fPEPFERT t 35 ] TrkXieB1DX#E1BIRs AL rherepRoomntme () - =A#B
10%Bmes (an ZBLEets (hs et 14117 ] phsdiBIOHBLOYPE MmOy pRAHBYONGSES () - =#B1
0UmBNE () - =A#BLOYYBME () - =#B10%/®M& ()-=]111111]1 WWN&BLO#BLO%Hn&: () - =#B10%
N () - =A#BLOYYBNE () - =#BLOYYBNE () - =A( #BLO%YBME ()-=]]1]11]1]1 " "xX@\#B10A#B10
WIBME () - =#BLOYBME () - =AH#BLOWTBME () - =#BLOWIBME () - SANAAAN AAA| ] 1 #B10

| 10%K &&" () ~ Uk 8! * 0 AT
109K && (v yw%%ggp&%deﬂ-og%fgﬂ-ggiEégr%gﬁ%?g}l;ggAféég‘ggé?f_é‘dy?y the

L*Z710% _] #B1094 = =" TA~ Aa1bBLL: ,

" 109K &S Qo {‘qfs sT'10 &&g??“fss?g&%‘g%&&' (V- “fY -#10%% ()-g fY
-#10%~& () - gbchci cj ckcxc} ccvM#ﬁ&) "109X&&' () - | 109X&&' () -

| " 109X&& () - 310k&10k&10k& " 6! 109k&&’ () - @

y@s! 10%&& () - @dde-ffggg| [: - 410X& OMLOYXEL’ ()- *#1096&& ()- $H109X&E' () -
f 10988 ()- v #109%&& ()-& @! 109%&& () - @gggghj 8kbA410X&:

@ ! 10%SHy& ()-S @#10%18y& ()-3  10%y18&& ()-f 10%1&y& ()- f

10% 18y & () - F1OX810X&8kkkkkkkkl vU410 F



MLOYS&S&' () - 10%8&S& () - & 10%8&S& () - 10y1l&y10y1l&y1l0yl&y 7-10%1&y &' () -
A#10% 1&y& () -1 11 nkl vU410 F MLOYB&ESE' () - 10¥B&S& ()- & 10¥%B&S&' () -
10y1&y10y18y10y1&y (m 10%8&S&' ()- ys' 10%8&S& ()- Nor nmal "2 '6HIAMi #49513] c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font 7i q' / d7?C5JPRTW j " dhl j nprtvxz| ~g" BFSWZ] - f | n7i h4Cpl1P "% **036(:
<?BB/ EEFWM FKCMVPRSTUVBVC VWVVW WEWANNKS XIMXXXXYJ Y| YYYY#ZIZxZZZ[ 3[ " [[[[\2\]\ 2\
\\ 15;1f111]1”"bcg8kl | n6Ti mes New RonmanAt@al Couri er New'h Root
Ent r yWor dDocunent I"H#SYR () *+,-./0123456789: ;
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ 14 268abcdef ghi j kl mopqr st uvwxyz{| } ~

8.577

7.4721

7.125

6.1459

6.071

5.4849

5.2181

5.1251

4.9874

4.7665

4.7158

4.4787

4.3307

4.2294

4.141

3.9873

3.7206

3.5645

3.5366

3.3828

3.2516

3.134

3.0848

3.0638

3.0111

2.8739

2.8102

2.7217
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16. A solid formulation as claimed by Claim 1 for use
in treating a condition selected from the group consisting of
psychosis, schizophrenia, a schizophriform disorder, mild

anxiety, a gastrointestinal disorder, and acute mania.



