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benzodiazeplne herelnafter referred to as ol anzapi ne, and processes for
the preparation thereof. 10 ol anzapi ne has shown great
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known, as described in U.S. Patent No. 5,229,382. However,
improved oral formulations were desired in light of the

15 moisture sensitive, metastable nature of olanzapine, the
tendency of olanzapine to undesirably discolor in the known
tablet formulation, and due to the surprisingly potent nature
of olanzapine.

20 The presently claimed invention provides a
pharmaceutically elegant solid oral formulation for
comprising olanzapine intimately mixed with a bulking agent,
binder, disintegrant, a dry binder to provide friability, and
a lubricant; wherein such solid oral formulation is coated

25 with polymer selected from the group consisting of
hydroxypropyl methyl cellulose, hydroxyethyl cellulose,
methylhydroxyethylcellulose, sodium carboxymethylcellulose,
hydroxypropylcellulose, polyvinyl pyrrolidone,
dimethylaminoethyl methacrylatemethylacrylate acid ester

30 copolymer, ethylacrylate-methylmethacrylate copolymer,
methylcellulose, and ethylcellulose.

It is particularly preferred that the polymer coat
does not contain polyethylene glycol.
Further, the invention provides a method for

35 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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pati ent may be metastable, undergo pharmaceutically undesired discoloration,

and demands care to assure homogeniety of the finished solid
formulation.
Applicants have discovered that olanzapine
15 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
20 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
25 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
30 consisting of hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, methylhydroxyethylcellulose, sodium
carboxymethylcellulose, hydroxypropylcellulose, polyvinyl
pyrrolidone, dimethylaminoethyl methacrylatemethylacrylate
acid ester copolymer, ethylacrylate-methylmethacrylate
35 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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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:
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A typical example of an x-ray diffraction pattern
for Form II is as follows wherein d represents the

5 interplanar spacing and I/I; represents the typical relative
intensities:
a I/71I,
10.2689 100.00
8.577 7.96
7.4721 1.41
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The x-ray diffraction patterns set out herein were
obtained using a Siemens D5000 x-ray powder diffractometer
having a copper Kg 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
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once it has been established.
Form II is the most stable anhydrous form of

10 olanzapine known and is therefore important for the
commercial development of pharmaceutically elegant
formulations. Olanzapine may form an undesired crystal
form in the presence of certain solvents and excipients,
therefore, in making the compositions of the invention it

is is most desired to prepare the formulation using a method
which does not require dissolution of the olanzapine
substance. The desired Form II can be converted to less
desirable polymorphic forms by contact with methylene
chloride, for example. Additionally, for example,

20 polyethylene glycol contact with the olanzapine substance
produces undesired discoloration, particularly under moist
conditions.

Applicants believe that a dry blend direct
compression process or dry granulated processes for

25 preparing solid oral formulations create a greater chance
that poor dose uniformity will occur. In light of the
potent nature of olanzapine, consistent dose uniformity is
imperitive. In accordance with this invention, Applicants
have discovered that a high shear agqueous 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
(approximately 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
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between the white color coat which provides an acceptable
medium for imprinting and color dressing of the product.
The hydroxypropylmethylcellulose coating provides
15 sufficient barrier to prevent discoloration attributable to
the polyethylene glycol in the white color coat.
Alternative white £film coat formulas containing alternative
plasticizers were evaluated; however, none were able to
prevent discoloration in all test conditions after 90 days
20 of storage. Therefore, the hydroxypropyl methylcellulose
coat or subcoating is a surprising 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
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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. A
particularly prefered 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;

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 coat solid formulations. One example of a typical
color mixture is comprised of hydroxypropyl
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granul ation St%gfmJIgiion may be polished using standard methods such as
carnauba wax polishing, if desired.
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 30 mg, 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)-lOH—thieno—[2,3—b][l,S]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
solid oral formulation comprising from about 1 to about 20
mg olanzapine as an active ingedient, wherein such sclid
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
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PCT/ US96/ 03918 showed pharmaceutically acceptable stability with a 0.4 % to
about 1.2% increase in total related substances.
The materials for the present invention can be
purchaséd or prepared by a variety of procedures 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 formulation comprising substantially pure
20 crystalline Form II. Such substantially pure crystalline
Form II olanzapine 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
25 analysis (TGA), differential scanning calorimetery (DSC),
titrametric analysis for water, and H1-NMR analysis for
solvent content.
The formulations were studied to assure that the
Form IT 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 frequency 7.0 kHz, spectral width 50 kHz, and acquisition



-9- net hyl cel I ul ose, pol yethyl ene glycol, polysorbate 80, and titianium

di oxide. A variety of edible inks known to the artisan are appropriate for

inmprinting the finished fornulation. 5 For exanpl e, 1g€di bl e

ihk is conp™A&¥WE?BF shell ac, ehtyl al cohol, isopropyl al COECF n- gutyl

al cohol , propyl ene glycol, ammoni um hydroxi de, and FD&C Bl ue. The solid-

formulation is nost preferably subcoated with hydroxypropyl

met hyl cel | ul ose, coated with a 10 color coat, and inprinted with an

edi ble ink. The solid formulation may bé ?)ol i shed usi ng standard net hods

such as carnaubimena? po! | shiemgcal fshiicfitisr wgreCrafergriand to shecei v over a
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can be detected jn.th ound can 25 potentially
be nonitored i 51‘1F ﬁt%o mo gggséggﬁsﬁ[crﬁa%ggaﬂ\ preferred formul ati on_of

the invention is a soli @h%r%ﬂllf%'rlﬁﬂl %@M%ﬁﬁﬁ prayided i e¥EPesed hout
20 nygy Oh@nzaplm\ﬁ%raﬂl@ﬁdﬂ&?aﬁr@gﬂ@t%,bé/\l*&ehetﬁuwdl; akiid ingathe

formulation is_coate thhdr Xypr met hyl cel | ul ose.
Especial ly pr °e°rPre89 é\ﬁan (?§r£a gf%!?‘r’r%rp%tlon conprising from1l to 20 ng of

anhydrous Form ||
Exreparation 1

15 Technical Grade olanzapine
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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 egquivalents
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.



ol anzapi ne as an effective amount of the active ingredient, provided that
such solid oral formulation is coated with hydroxypropyl nethylcellul ose.
35 woos2dfst preferably, the solid oral fornulati gerussgmsisai ned
i n packaging materials which protect the fornmulation from noisture and

i ght. For exanple, suitable WD 96/ 29995

PCT/ US96/ 03918 -10- packaging naterials include anber col ored hi gh densi ty
pol yet hyl ene bottles, anmber colored glass_poitl es and ot her containers
made of a materjal which inhibits the assige of gg Most preferably,
the packagi ng vit IS A REF ERfe® JHi&r09en RRATEL, n?)&”@? atgRad Tt HSHONEr ERRy be
seal ed with an aimemiaufiofred dolrisg erhe aepcbuvonle (tThe desctiuh prst beateh and

mai ntai n producly, Sbabe | ddd maAnéaﬂsieyd Qe thee hy&ﬁg@&mﬁ?eymf@;&a&h@ekwl ose
sub- coated tablets  in ap er colored bottle havi n% smcagt 1

pack stored at ‘{‘}‘H%as‘l’rm@ Sﬁ ELFSBANY cTRGi PRI ANSr WEFS ﬁ‘b]n]t

phar maceusi cal Ilgmm:uapﬂhb:t &isbébthe tinvsrimedaate 4 %aBolaﬁDulnrhaZ%edncr ease
in total relat e&:%ibgagnfé‘émmew@t riptlet ef Ofnd BELRLESCRLs INUBIHEROR CaN be

pur chased or prepare a varl et procedur es nown to those
of ordinary sk|?9°31 ﬁlPH & 20°Q éﬁ"é‘ﬁ RePBYFs e ﬁP&pﬁ?%‘b"-’a@ éf\%%‘&l“?%ed by

Chakrabarti in wasScheat erdnsierved?8 342 appdgyiateethiraei neck pauatied by
reference in i tb%ic%ﬁn' EEL¥k drfa hﬁt@Pﬁ% atdesi &éb{.r‘?lé %ol%ggéﬁ ‘f‘w&hr %B&@Tk?_’mn

dlssolwngforrru ati1.on_conprisin stanti al I ne
Form I | .10such v@fhe696¢, Ja‘? I“SPlb‘E?F§ ’é?%%eﬁn&l grade Fﬁﬁ'%apploﬁ%zc&}ﬂ ﬁ@aﬁﬁw%e

prepared using vdwe steehsd gute20°C for 30 minutes. Three volumes of water
was added slowly over about 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

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 Breperation 2
Form II

A 270 g sample of technical grade 2-methyl-4-(4-
mechyl-l-piperazinyl)-lOH-thieno[Z,B-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%.



described herein by the Preparation section herein infra. Conpound
characterization nethods include, for exanple, x-ray powder pattern

anal ysis, thernogravinetric 25 anal ysis (TG, differenjd i ng
cal ori net er W@ ' titranmetric analysis for water, and H[Msm?}%a%gal ysi s
for solvent content. The fornulations were studied to assure that the Foerm
Il pol ynorph was substantially pure using 13C Cross 30 pol ari zation /.
magi ¢ angl e spinning (CP/MAS) NVR.  Spectra were obtained using a Varian
Unity 400 MHz spectroneter operating at a~t37 bon frequency of 100.577 Mz
and equi pped with a conplete solids RXEMBLEY land Varian 5 mmor 7 nm VT
CP/ MAS probes. Measurenent conditions were optimzed for 35 A anzapi ne

FormIll and were as follows: 90 proton r.f. pulse 4.5 ns, contact tinme 1.1
ms, pul se repetition tirk BT i0RNNGE ftheybwidepxyrromil ceddudeFaI¥ad dth 50
kFE and vaU'&hEé@Eﬁed iW0pA99Pied water to form a solution for

PCT[ US96/ 03918 -11- 5 I e t CH3
of hexanet hyl b ﬁ?en a‘t(:L L %99: ren%qﬂ‘b%ahg {D%%cgﬁg%ﬂ &o‘fgl o
det er i ned t hat- Phew&nHsn@At FéP 9t NAighEd, rrW]P}C’de%ﬁTﬁPpﬁxFEa rfe‘t“(% Azade.’

t hroughout thew&@f@&m&tﬂamwatnceﬁé ¢laizapdnd (1. 1ehewwm, 1dtwessaf dre.32%e
formul ati ons of t nvention_p VI e S b F hls

ol anzapi ne poI P c#r’? é’orﬁé?ﬁa%gu |deca F’% &ér?% ( éslro‘rL'r&u ZeltPrE)rrlg vr\lnltgﬁout

pr oduci ng undeshﬁed WQFPC Mhrﬂé’fgé‘leﬁaﬁpéﬁ Wemfe SPENE WY nSjt e BF&%T ar e

provi dedif or PYbPRELSt Xin HAd dryluéfﬁierdatmoahar@lraﬂﬂamt t oTibes edRstreed as
limting the Scogethenté¥%Aalg ng wléh(%ntlggaroxypropyl cellulose solution
in the high shear granulator. The granulation was wet s;zed
using standard methods. The wet granulation was then dried
in a fluidized bed dryer and sized. The material was then

15 added to a tumble bin mixer.

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 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
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 egqual
sections and spray coated with the coating suspension



Preparation 1 15 Techni cal G ade ol anzapine NH2 In a
suitable three neck flask the foll owi ng was added: 20 Di net hyl sul f oxi de

(anal ytical): unes Internediate 1 )

N- Met hyl pi pe%"z?ﬁz\ggj{r eagent) : 6 equivalents Internedi at e;'ir'g%?ﬁmgés
prepared using nmet hods known to the 25 skilled artisan. For exanpl e,
the preparation of the Internediate 1 is taught in the '382 patent. WO
96/ 29995 PCT/ US96/ 03918 -12- A

sub-surface nitrogen sparge |line was adde_alfb remove the amoni a fornmed
during the rea&qSGﬁ.lb?‘Eeal?%ti FheveRrerasdoadvwes pexdjosmefi Gamal nexifaratedd at
t hat tenperat ureathngugdwut the duration of the reaction. The reactions
were followed by 5 HPLC until < 5% of the internediate 1 was |eft
unreacted. After the reaction was conplete, the m xture was allowed to cool
slowly to 20[ eMPECCPabRAittaPligssr Wgre BHghtducaneedivithr caymankizhenx and
transferred toimprappedpricdd apbbopeidck deaunsi &ditogm f1 ask and wat er bat h.

To this solution with agitation 10 was added 10 vol unes reagent grade
met hanol "and the reaction was stirred at 20[err]C for 30 m nutes. Three
vol unes of water was added slowly over about 30 m nutes. The reaction

slurry was cooled to zero to 5[err]C and stirred for 30 m nutes. The

product was filtered and the wet cakemd with chilled 15

met hanol . The wet cake was dried in . 5[err] C overnight. The

product ¥hs identified aBhe duiosessl sebpstiaraipddy as described above in
Example 1 was repeated using the following ingredients to
provide pharmaceutically elegant tablet formulations
containing 1, 2.5, 5, 7.5, and 10 mg olanzapine,
respectively, per tablet:

15 1l _mg olanzavine per tablet:

Quantity
Names of (mg/tab
Ingredients Ietz
Active Ingredient
Olanzapine 1.0
Other Ingredients
Lactose 67.43
Hydroxypropyl 3.40
Cellulose
Crospovidone 4.25
Microcrystalline 8.50
Cellulose
Magnesium Stearate 0.42
Subcoating
Hydroxypropyl 1.70
Methylcellulose
Coating
Color Mixturc White 3.47
Polishing
Carnauba Wax trace
Imprinting
| Edible Blue Ink trace




Yield: 76.7% Potency: 98.1% 20 Preparation 2
Forml1l A 270 g sanple of technical grade 2-nethyl-4-(4-

met hyl -1 - pi parda%}zg)gk) -1 OHthieno[ 2, 3-b] [ 1, 5] benzodi azepi ne Eerusssnided
suspended i n anhydrous ethyl acetate (2.7 L) . The nmixture was heated to

76[err]C and maintained at 76[err]C for 30 mnutes. The m xture was al | owed
to cool to 25[err]C. The resulting product was isolated using vacuum
filtration. The product was identified as ggfmll usi ng x-ray powder 30

ed above for preparing Forml|

analysis. Yield: 197 g. The process descrl
provi des a pharhE@dEaRiae e aal
rel ated substances < O. 5% and -
96/ 29995 _

portion of the hydroxypropyl
forma solution for 5 gra
cel lul ose (total of 4.0% w w f
grade, was conbined with the ¢ e e . . .
and a portion of the crospovi pug 65 I gsshr granul ator. All
ingredients were security sie ¥Pro 5@@ Itign and dry bl ended
in the granulator. This m xt ceumgcthen granuljlat ed wi tih t he hydroxypr opyl
cel lul ose solution in the highcstwarvidggnanul at or J6Fbe granul ati on was wet

si zed using standard net hods. | Mibmongdtaimenul at ijoh00as tjhen dried

Cellulose
Magnesium Stearate 0.65
Subcoating
Hydroxypropyl 2.60
Methylcellulose
Coating
Color Mixture White 5.30
Polishing
Carnauba Wax trace
Imprinting
Edible Blue Ink trace

Olanzapine 5.0 mg Tablets

5
Quantity

Names of (mg/tab
Ingredients let
Active Ingredient
Qlanzapine 5.00
Other Ingredients
Lactose 156.00
Hydroxypropyl 8.00
Cellulose
Crospovidone 10.00
Microcrystalline 20.00
Cellulose
Magnesium Stearate 1.00
Subcoating
Hydroxypropyl 4.00
Methylcellulose
Coating
Color Mixture White 8.16
Polishing
Carnauba Wax trace
Imprinting
Edible Blue Ink irace




cel | ul ose (
remai nder of
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in a fIU|d|zed bed dryer and sized. The materi al
tunbl e bin m xer.

was then 15

The running powders consisting of mcrocrystalline

3 (10% w' w), magnesi um stearate (0.5% Wednsodiosh
ospovi done were added to the sized 20

the

granul ati on.

The m xture was bl ended and conpressed with the appropriate tooling on-
t abl et conpressi on equi pnent.

nmet hyl cel | ul ose (10% w w) was m xed with
Core tablets were d|V|ded into ao-rOX|nat

performed in a perforated co.

M xture Wite (hydroxypropyl

to formthe coatlng suspen5|c

appr oxi mat el y equal

WD 96/ 29995

descri bed above.

sections

The operatid

The coated tablets were |ightj
inprinted with appropriate id
process substantially as desg

the follow ng ingredients to [Microcrystalline 30.00
. Cellulose
Magnesium Stearate 1.50
Subcoating
Hydroxypropyl 6.00
Methylcellulose
Coating
Color Mixture White i2.24
Polishing
Camnauba Wax trace
Imprinting
Edible Blue Ink trace
Qlapzapine 10.0 mg Tablets
5
Quantity
Names of (mg/tab
!ngredients 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

Subcoati ng 25
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peovi de pharmaceutically el egant tablet fornmulations containing 1, 2.5, 5,

7.5, aBF 10 ng ol anzapi ne, respectively, per tablet: 15 1 ng ol anzapi ne
per tablet: antity Names of (ng/ tab I ngredi epésy | et
Active Ingﬁéﬁ?ﬁﬁﬁPSOanzapine 1.0 Qcher Ingredi SALS Lactose

67. 43 Hydr oxypr opyl 3.40 Cellul ose Crospovi done T4.25

M crocrystalline 8.50 Cel l ul ose Magnesi um Stearat e | witkaddsi3u e ng a
t i n g Hydroxypropyl 1.70 Met hyl (_:(il7l_ul ose Coati nHlm@ﬁnM“mml
White  3.47 Polishing Carnauba Wax trace | nprinting cditbl e Bfuer | nk
trace WO 96/ 29995 Claims

PCT/ US96/ 03918 -15- ol anzapine 2.5 ma Tabl ets

1. A solid oral formulation comprising olanzapine as
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 cosisting of
hydroxypropyl methylcellulose, hydroxyethyl cellulose,
methylhydroxyethylcellulose, sodium carboxymethylcellulose,
hydroxypropylcellulose, polyvinyl pyrrolidone,
dimethylaminoethyl methacrylatemethylacrylate acid ester
copolymer, ethylacrylate-methylmethacrylate copolymer,
methylcellulose, and ethylcellulose.

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 ethjlcellulose

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

4. A formulation as claimed by any one of Claims 1 to
3 wherein the polymer coat is free of propylene glycol.

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

6. A formulation as claimed by Claim 4 wherein the
binder is hydroxypropyl cellulose and the disintegrant is
crospovidone.

7. A formulation as claimed by any one of Claims 1 to
6 wherein the dry binder is microcrystalline cellulose.

8. A formulation as claimed by any one of Claims 1 to
7 wherein the lubricant is magnesium stearate.

9. A formulation as claimed by any one of Claims 1 to
8 wherein the hydroxypropyl methylcellulose is a subcoating
which is further coated with a agqueous dispersion film coat.

This Sheet Has Been R
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Quantity Names

of (nmg/tab | ngredients | et Active

I ngredi ent 0lanzapi ne 2.5 O her I ngredi ents Lactose

102. 15 Hydro r 5.20 Cel |l ul ose Crospovi done .50
M crocryst al Wﬁg&%ﬂs 13. 00 Cel | ul ose Magnesi um St ear at epcrm%.ag%’l@
Subcoati ng Hydroxypropyl 2.60 Methylcellul ose Coating Col or

M xture Waite 5. 30 Polishing Camauba Wax trace I nprinting
Edi bl e Bl ue | nk trace Olanzapine 5.0,nmg Tablet 5 Quantity Nanes of
(mg/tab I ngredients let) Activ | ngredi ent O anzapi ne,

5.00 Other  IngredientslPackofermulation as claimesh hyp ClipdmoR ypWeeksin the

8. 00

solid formulation is imprinted using an edible ink.

11. A formulation as claimed by Claim 9 wherein the
formulation comprises from about 1 to about 3 % w/w olanzapine;
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.

12. A formulation as claimed by any one of Claims 1 to
11 wherein the solid formulation is a tablet.

13. A formulation as claimed by Claim 12 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.

14, A formulation as claimed by any one of Claims 1 to
13 wherein olanzapine is substantially pure Form II polymorph
having a typical x-ray powder diffraction pattern as represented
by the following interplanar spacings:
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Cél | ul ose Crospovi done 10.00 Mcrocrystalline 20. 00
Cel | ul ose Magnesium Stearate 1. 00 Subcoati ng Hydroxypropyl

4.00 Methyl cgll Coating Color Mxture Wite 8. 16 Pobi-shi r nauba
X w“t#ég’@gl mprinting Edible Blue Ink tracek’ﬁ}%\b/%g%%zg995
PCT/ US96/ 03918 -16- O anzapine 7.5 ng Talets Quantity Nanmes of .
(ng/tab I ngredients Active I ngredi ent A anzaDi ne 7.50 O her -
I ngredi ents Lactose 234. 00 dr oxypr opyl 12. 00
Cel | ul ose Crospovi done 15.00 M crocrystalline 30. 00

Cel | ul ose 3.3828
3.2516

3.134
.0848
.0638 T
-0111

e iy i Illll I I"/

.7217
.6432
.6007

NN WWW

15. A process for preparing a stable pharmaceutically
elegant solid oral formulation containing olanzapineas an active
ingredient and having a polymer coating selected from the group
consisting of hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, methylhydroxyethylcellulose, sodium
carboxymethylcellulose, hydroxypropylcellulose, polyvinyl
pyrrolidone, dimethylaminoethyl methacrylatemethylacrylate acid
ester copolymer, ethylacrylate-methylmethacrylate copolymer,
methylcellulose, and ethylcellulose, comprising high shear
aqueous wet granulation with fluid bed drying.

16. A process as claimed by Claim 15 wherein
olanzapine is substantially pure Form II polymorph having a
typical x-ray powder diffraction pattern as represented by the
following interplanar spacings:
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Magnesi um St earate 1. 50 Subcoating Hydroxypropyl 6. 00

Met hyl cel | ul ose Coating Color Mxture Wite 12. 24 Pol i shing Carnauba Wax
trace Inprinti | bl e Bl ue I nk trace A anzapine 1 lets 5
Quantity I\larré’ggg'?)’g;jg (mg/tab I ngredients Acti veqycq. ngrﬂ;eg I ent

d anzapi ne 10. 00 O her | ngredi ents Lact ose .
312. 00 Hydr oxypr opyl 16. 00 Cel | ul ose Crospovi done 20. 00
M crocrystalline 40.00 Cel l ul ose Magnpesium Stearate 2. 00 :
Subcoati ng Hydroxypropyl 8.00 Methyl cel | ul ose Coating Col or

M xture Wite 16. 32 Pol i shi ng Carnauba Wax :-:’3’::’, trace

4.2294

e 4.141
- .9873

LR SRR 7206

\ “ s * .5645
e .5366
.3828
.2516
3.134
3.0848
3.0638
3.0111
2.8739
2.8102
2.7217
2.6432
2.6007
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17. A solid formulation as claimed by any one of
Claims 1 to 14 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.
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solid oral forggdgptpe@p conprising ol anzapine as an ac

intimately m xed with a bul ki ng agent; binder, disi ntg ag$ma%d;

to assure adequate friability, and a Iubrlcant wher ei-n-such solid oral
formulation is coated with a pol yner sel ected from the iroup cosi sting of

nycroypropyl rethyl cel | ul ose tydroxyetiyl el |l osel I

met hyl hydr oxyet hyl cel | ul ose, sodlun1caﬁﬂﬂxynethylcel

hydr oxypr opyl cel | ul ose, pol yvi nyl pyerﬁhﬂ?ﬂf’ dlnethylanlno tHyl s
met hacryl at enet hyl acryl ate acid ester copol yner,

et hyl acryl at e- net hyl net hacryl ate copol yner, nethyl cell ul ose, and

ethyl cel lulose. 2. A {orindgtiPnrs cflo&imm@ttibn%ainﬁﬁsmhgremnwpimasrer
coat is selected fromthe rou con3| ti.ng of LexvRrg k. th é -
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cellul ose a 1 S CrOSpOVI one
methylhydroxyet ylcellulose, odium carboxymethylcellulose,

hydroxypropylcellulose, polyvinyl pyrrolidone,
dimethylaminoethyl methacrylatemethylacrylate acid ester
copolymer, ethylacrylate-methylmethacrylate copolymer,
methylcellulose, and ethylcellulose.

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 ethylcellulose.

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

4. A formulation as claimed by any one of Claims 1 to
- 3 wherein the polymer coat is free of propylene glycol.

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

6. A formulation as claimed by Claim 4 wherein the
binder is hydroxypropyl cellulose and the disintegrant is

crospovidone.

7. A formulation as claimed by Claim 1 wherein the dry
binder is microcrystalline cellulose.
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7. A formul ation as cl ai rredJﬁy—ePaﬁ*rrrwherEl’ﬁ the Sergé)/ 0391 8

i crocryst aglio®acepdnl ose. -18- 8. A I
by daim1l wherein the |ubr |‘m,| ﬁ% 'm st ear at wmfzm&
claimed by daim1l wherein t rrethyl cellulose is a
subcoating which is further coat ed w th a aqueous dispersion filmcoat. 10.
A fornmulation as claimed by daim9 wherein the solid fornmulation is

i nprinted using an edible ink. 11. A forl#d ation as clainmed by daim?9

wherein the fornul ati®n £omgxhsas ifdro@sARadtimbdat Byabeain3l %iéye bhatrapi ne;
from about 69.5. to about 87. %vv/wlactose fromabout 3.5 to about 4.5 %

w w hydroxy%\‘%’ﬁal?:'él’r%lmeﬁlr‘ﬂ?nsﬂﬁiﬁa £+t0 about 6 % w w crospovi done;
fromabout 9 to about 11 %W/W m crocrystalline cellul ose; and from about

0.25 to about ‘1 % naghes] ulSIeAA S skl c1Bi kML 1AnAS fhatlEd PHedl aim

1 wherein the solid for satalet nmul ation as clalne
by d ai m 1zhyfieeerpreesch m%tﬂi}ekcqirmqm iz @osabspasingzupinl &8l BurkleFrom

the oroup CopsEaa’poila lafechis Bisheheillh dlin s0dc20 My, 14, A

formul ati on as clai ne I'm1 wherein olanzapine is substantially pure
Form 11 polynorph having a typical x-ray powder diffraction pattern as

represented by the foldow NEbimileiBlcanals Hladmeds bydclAiml0. ¥h8Pein the
solid formulation is imprinted using an edible ink.

11. A formulation as claimed by Claim 9 wherein the
formulation comprises from about 1 to about 3 % w/w olanzapine;
- 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.

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

13. A formulation as claimed by Claim 12 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.

14. 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
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15. A process for preparing a stable pharmaceutically
elegant solid oral formulation containing olanzapineas an active
ingredient and having a polymer coating selected from the group
consisting of hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, methylhydroxyethylcellulose, sodium
carboxymethylcellulose, hydroxypropylcellulose, polyvinyl
pyrrolidone, dimethylaminoethyl methacrylatemethylacrylate acid
ester copolymer, ethylacrylate-methylmethacrylate copolymer,
methylcellulose, and ethylcellulose, comprising high shear
aqueous wet granulation with fluid bed drying.

16. A process as claimed by Claim 15 wherein
olanzapine is substantially pure Form II polymorph having a
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2. I64§2 2‘“|60](c)7 1rn5¢j A process for pr eloarl ng a stable pPEGTQC%;aﬁ) A/Oéééﬁga]nt
solid oral fyarypysad iggr containi ng ol anzapi neas an act bEEN IserBtAﬂ
f

havi ng a pol yner coating selected fromthe group cons

hydr oxypropyl nethyl cellul ose, hydroxyethyl cellul ose,

met hyl hydr oxyet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,

hydr oxypr opyl cel | ul ose, pol yvinyl pyrrolidone, dinmethylam noethyl
nethacrylatenethylacrylate acid ester cepoOlyner,

et hyl acryl at yI e e %ge stk
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bed dryi ng. QQ11QWHﬂQM%§§§EQ§a@B§'ﬁPGCBQQSIa|n115 wherein ol anzapine is
substantially pure Form 1l polynorph having a X-10044 PCT - 20- typlcal

x-ray powder diffraction pattern as reprgseayed by t he foll owng
i nterplanar spacings: d (A 10.2689 8.47210.726885 6. 1459 6. 071 5. 4849 2181

5.1251 4. 9874 4.7665 S [ III|

7.125

6.1459

6.071

5.4849

5.2181

5.1251

4.9874

4.7665

, 4.7158
- 4.4787
4.3307

4.2294

4141

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

2.6432

2.6007

17. 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.
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