I RN ER DS AV R SNE N Raisbeck, Lars, Rodrigusx & Rueda
Av. 82 No. 10-82 Piso 8

Bogotd, Colombia

NIT: 880.088.840-3

Tol: +57 1 834 1500

Fec +57 1 376 2211
Sefiora
Alix Carmenza Céspedes de Vergel
Jefe de Divisién de Nuevas Creaciones SEEKINRGIRIA ¥ COPERCLO

Radicarion » BNSNS1S EeieneG Folies: &

SUPERINTENDENCIA DE INDUSTRIA Y COM}:y.. O): SWG-12-8 16:5n6
E. S, Tramite @ O PU-PRTEMI 379 FREE ML S8 PESICIUN

!llllln:in 2 FIVISIEN D MsURS CRERCTONED

Referencia;  Expediente No. 03.088.515
Solicitud de Patente de Invencién titulada: “Suspensién de particulas
micronizadas de un compuesto antifungal.”

Solicitante: Schering Corporation

SOoLICITUD DE EXAMEN DE PATENTABILIDAD SEGUN EL ARTICULO 44 DE LA DECISION
486. GACETA No. 553

ALVARO CORREA ORDOREZ, mayor de edad y vecino de Bogoth D.C., identificado segin
aparece al pie de mi firma, en mi condicién de apoderado de la sociedad en referencia,
solicito que se examine si la invencidn de la referencia es patentable segtin los requisitos de
patentabilidad previstos en la Decisién 486 de la Comisién de la Comunidad Andins de
Naciones. Adjunto recibo de caja por valor de $186,000 para cubrir 1a tasa correspondiente
scgun la Resolucién 31980 del 24 de diciembre de 2004.

Atentamente,

C&.No.79.143.366 de Usaquén
T.P.20.281
Anexo: Recibo de caja No.05-71,219 por valor de $186,000 del 15-sep-05
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Industria y Comercic

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03- 88515

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
= PCT, FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 553,
DE FECHA 30 DE JUNIO DE 2005, EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 27 DE SEPTIEMBRE DE 2005.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propledad Industrial, deber4 solicltar y cancelar el
examen de patentabliidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X

Carara'13No. 2700 M0 5y10
Fatcm Mﬁ#m‘m
Santa Fe de Bogoti D .C. - Colonthia



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020/
Bogota, D.C.,
Doctor Oficio'N® ~ 6402
Alvaro Correa Ord6fiez
Apoderado
REFERENCIA Radicaclén 03 88515
Trémite 002
Evento 001
Actuaclén 430
Follos 009

Como resultado del examen de patentabilidad de la solicitud de patente de invenciéon N°
03 88515, reallzado segun el articulo 45 de la decision 486 de la comisidon de la
Comunidad Andina, se notifica:

Documentos estudiados:

. Descripcién: follos 3145

. Ejemplos: follos 45-58

. Capftulo reivindicatorio estudiado: folios 59-84

. Se relvindica prioridad presentada en Estados Unidos, el 03.04.01, bajo el nimero
60/281139

Objeto de la Invencién

Segtn las relvindicaciones 1 a 20 de la presente solicitud, se refiere a una suspension
liquida que comprende posaconazol micronizado, un agente espesante, un surfactante no
idnico y un portador liquido farmacéuticamente aceptable.

Clasificacién intemacional de patentes A 61 K 31/496

Claridad de la solicltud

El articulo 30 de la decision 488 establece que “Las refvindicaciones definiran la materia
que se desea profeger mediante la patente. Deben ser claras y concisas y ester
enteramente sustentadas por la descripcién”



Teniendo en cuenta lo anterior, el tdrmino “portador liquido farmacéuticamente aceptable”
de las reivindicaciones 1, 7, 18 y 18 es muy amplio y puede incluir portadores que no se
encuentran revelados en la descripclén.

El término “aproximadamente” es muy vago y no delimita de manera cormecta la materia
que se desea proteger.

El término “cantidad antifungal eficaz” es relativa y depende de la condiclén particular del
paciente, por lo tanto es inexacta y no delimita la materia que se pretende proteger.

El término “cantidad eficaz™ no delimita de manera correcta la cantidad de espesante,
buffer o surfactante que se encuentran en la descripcion.

Se le recuerda al solicitante que una composicion se caracteriza por sus componentes
especificos y la proporcién de los mismos para que se diferencien de manera clara de
aquellas que se encuentran en el estado de la técnica.

La dependencia entre las reivindicaciones 98 y 7 no es posible porque el ester de sorbitan
no se encuentra en el texto de la reivindicacion 7

Favor revisar la formula del compuesto posaconazol

Favor hacer las aclaraciones y comrecciones del caso.

Excepclones a la patentabliidad

El articulo 14 de la decision 486 de la comisién-de la comunidad andina establece que:
"Los palses miembros otorgarén patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan
nivel inventivo y sean susceplibles de aplicacién industrial’

Teniendo en cuenta lo anterior, el contenido de la reivindicacién 17, que trata de “El uso
de particulas...”, no es patentable.

Determinacién del estado de la técnica:

Consultadas las fuentes de informacién con que cuenta este despacho, se encontraron los
siguientes documentos, anteriores a la fecha de presentacion de la presents solicltud -
03.04.01-, relacionados con la materia de la presente solicitud:

N° | Documento Titulo Fecha de
publicacién
1 | US 5834472 | .0, nnnsicion antifungal con biodisponibilidad | 10.11.98
aumentada”
2 EP 0480209 “Nanoparticulas de droga modificada de 19.08.92
superficie modificada”

Evaluacién de los requisitos de patentabllidad:

El articulo 14 de la declsién 486 de la comision de la comunidad andina establece que:
"Los palses miembros oforgarén patentes para las invenciones, sean de producto o de
procedimiento, en fodos los campos de la tecnologla, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacion industrial

&
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En cumplimiento del articulo 14 de la decision 486 de la comisién de la comunidad andina,
se procedid a evaluar los requisitos de novedad, nivel inventivo y aplicacién industrial con
el fin de establecer la patentabllidad de la Invencién reivindicada en la solicitud en estudio.

Evaluacion de la NOVEDAD

El articulo 16 de la decisién 486 contempla que “Una invencién se consideraré nueva
cuando no estd comprendida en el estado de /a técnica”

La patente US 5834472 revela una composicién farmacéutica que comprende:

- posaconazol
- un surfactante |6nico
- undiluyente como azucares.

Las particuias pueden ser micronizadas a un nivel menorde 100 micrones, la composicién
puede ser formulada suspendida en agua (portador liquido).

La presente sollcitud comprende.

- posaconazol micronizado

- un surfactante

- un espesante como azucar
- un portador liquido.

Comparando elemento por elemento, las composiciones de las reivindicaciones 1-4 y 18-
20 son iguales a las del documento citado y pueden afectar la novedad de la presente
solicitud.

Evaluaclén del NIVEL INVENTIVO

El articulo 18 de la decisién 488 establece que “Se considerara que una invencién tiene
nivel inventivo, si para una persona del oficlo normaimente versada en Ja materia técnica
comrespondiente, esa invencién no hublese resultado obvia ni se hubiese derivado de
manera evidente del estado de la técnica”

La patente US 5834472 revela una composicion famacéutica de posaconazol que
comprende un surfactante idnico y un diluyente como azlcares. Las particulas pueden ser
micronizadas a un nivel menor de 100 micrones, la composiclén puede ser formulada
suspendida en agua.

La publicacién EP 0489299 ensefia que la blodisponibilidad de un principio activo es
fuertemente influenciada por su tasa de disolucién y que la tasa de disolucién puede ser
aumentada por una disminucion del tamafio de particula.

Teniendo en cuenta el objeto de la solicitud, el cual es proveer suspensiones de
posaconazol de bajo tamafio de particula que tienen una biodisponibilidad aumentada, es
una derivacion evidente del estado de la técnica ya que una persona versada en la materia
tomaria las composiciones de posaconazol reveladas en US 5834472 y disminuiria el
tamafio de particula del principio activo para aumentar su biodisponibilidad, tal como se
ensefia en EP 0499209, y llegar a las composiciones que se desean proteger.

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl:

¥



N° Documento Relvindicacliones Requisito que
afectadas afecta

1 US 5834472 1-4, 18-20 Nivel Inventivo

2 EP 0499209 1-16, 18-20 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisidon de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dfas contados
a partir de la fecha de la notificacién de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, 0 si a pesar de la respuesta subsistieran los

impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del

capitulo 5 del titulo primero de la Circular Unica N° 10 de 2001

Alix Carm
Jofe de la

r requerimiento fue notificado por fijacién en lista, de fecha 25 MAY M

pedes de Vergel
ivision de Nuevas Creaciones
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1571 ABSTRACT

A pharmaceulical compasition comprising:

i) an antifungal agont which is (-}(2R-cis)4-[4-{4-[4]
[-5-(2,4-difluorophenyl)-tetrahydro-5-(1H-1,2 4-
triazol-1-ylmethyl)furan-3-yljmeihoxy]phonyl}-1-
piperazinyl]phenyl]}-2,4-dihydro-2{(S)-1-cthyl-2(S)-
hydroxypropyl]-3H-1,2 4-triazol-3-on0;

ii) at least one non-ionic surfactant; and

iii) a diluenl.

The composftion enables the antifungal compound, which

has very low watcr solubility, 10 have enhanced bioavail-
ability in mammaln, such as blumane

39 Clalms, No Drawings
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wherein R? ia a straight or branch chain (C3 to CB) alkyl ~
group substituted by one or two hydroxy moicties; estors and
cthers thereof or & pharmacoutically acceptable salt thercof.
An capecially preferred compound of the above group taught
in Examples 24 and 32 of WO 95/17407 is the anlifungal
compound, (-)-(2R-cis)-4-[4-[4-[4-[[-5-(2,4-
difluorophenyf)-tetrabydro-5-( 1H-1,2,4-triszol-1-ylmelhyl)
furan-3-yl]methoxylphenyl]-1-piperazinyllphenyl]2,-4-
dihydro-2-[(S)-1-elhyl-2(S)-hydroxypropyl]-31i-1,2 4-
triazol-3-one (bercinaftor the antifungal compound);
Formula: C,,HF.N,O,; Molecular weight: 700.8; m.p.
164°-165° C., [a],Y-29" C.23° (c=1.0, CHCY,), whose
structuro is depicted below:

Micron-sized particles of the antifungal compound can be
obtsincd cither by the final siep during the manufacturc of
the antifungsl compound or by lhe use of conventionsl
micronizing techaiques after the conventional crysiallization
procedure(s).

Where micronizing techniques are employed, the antifun-
pal compound may be micronizud 10 Lhe desired particle size
range by conveational techniques, for cxample, using a ball
mill, ultrasonic means, or preferably using fuid energy
attrition mills such as the tost Auid encrgy mill from
Plasiomer Products, Newion, Pa. 18940, When using a fluid
encrgy attrition mill, the desired particle size can be obuined
by varying lhe feed rele of the antifungs) inlo the mill.

About 99% of the of the micronized antifungal particle
are less than or equal 1o 100 microns in length, of which 95%
arc kess than or equal to 90 microns. Preferably, about 99%
of the micronized particles are less than or equal o 50
microns, of which 959 are loss than or equal io 40 microns.
More preferably, 99% of the micronized panticles are less
than or equal to 20 microns, of which 95  arc less than or
cqual to 10 microns.

The antifungal compound is employed in the composition
mnmnunu“:gecuwtomnunllh fungi of intercst. Such
amounts can range from about 2% to about 85% by weight
of thc compasition, more preferably from 5% to sbout 809,
mast preferably from sbout 18 1o aboul 50% by weight. The
amount of composition in the particular dosage form, ¢.g-
capsule, tablet, etc., can range from about 10 to about 500
milligrams. (mg) antifungal compound per dosage form,
proforably from about 50 to about 200 mg. For example, the
dosage form of a capsule can have about 50 or about 100 mg
of the antifungal agent. Similarly, the dosage form of a tablet
can bave ahount 50 mg, about 100 mg or about 200 myg of the
amifungsl compound,

The pharmaccutical composition of the present invention
can be formulated into any suitable form, such as
capsules (sither solid-filled, semi-solid filled or liquid filled),
tablets, powders for constitution or oral gels.

The following tcrms arc used lo deacribe the prescot
pharmaceutics] compositions, ingredients which can be
employed in ils formulation and methods for asseasing its
bioactivity or biosvailability.

Dosage form—composition contaiping the antifungal
compound [ormulated into a delivery symem, ie., tablet,
capsule, onl gel, powder for coastitution or suspension in
association with inactive ingredients.

Capsule—refers to & special conlniner ar enclosure made
of methyl culluloss, polyvinyl alcohols, or denatured gela-
tins or starch for holding or conlaining compositions com-
prising the active antifungal compound. Hard shell capsules
are typically made of blends of relatively high gel strength
bone and park skin gelatins. The capsule itself may contain
small amounts of dyes, opaquing agenis, plasticizers and
preservalives.

Tablet—rofers 1o a compressed or molded solid dosage

form containing the active ingredient (antifungal compound)

s¢ with suitable dilucats, The tablet can be prepared by com-

pression of mixtures or granulationa obtained by wet
gramulation, dry granulation or by compaction.

Onl gels—refers to the antifungal drug dispersed or
solubilized in a hydrophillic semi-solid matrix.

Powders for constitution refers o powder blends contain-
ing the antifungal drug and suitable dilucnts which can be
suspended in water or juices,

Surfactani—refers to 3 compound that can reduce the
interfecial lension betweea two immiscibls plizses xod this
is due to the malecule containing two Incalized regions, one
being hydrophilic in nature and the other hydrophobic.

Non-ionic sucfactant-—relers (o a surfactant which lacks a
net ionic charge and do pot dissociate to an sppreciable
cxatent in aqucous media. The properties of non-ionic sur-
factants are laryely dependent upon the proportions of the
hydrophilic and hydrophobic groups in the mwolecule.
Hydrophilic groups include the oxyeibylenme group
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{(—OCH,CH,—) and the hydroxy group. By varying Ihe
number of these gronps in a hydrophobic molecule, such
a [atty scid, substances are oblained which range I.‘rum
strongly hydrophobic and water inscluble compounda, such
as glyceryl monostearate, io strongly hydrophilic and water-
soluble compounds, such as the macrogols. Between thaso
two extremes Lypes inchude those in which the proportions of
the hydrophilic and hydrophobic groups sre mare evenly
balanced, such as the macrogol csiers and othern and sorbi-
tan derivatives. Suitable non-ionic surfactants may be found
in Manindale, The Exia Pharmscopoeis, 28th Edition,
1982, The Pharmaceutical Presa, London, Great Britain, pp.
370 to 379. Such pon-ionic surfactanis include block
copolymers of ethylene oxide and propylene oxide, glycol
and glyceryl esters of fatty acids and their derivalives,
polyoxyeihylsne esters of falty acids (macrognl esters),
polyoxyethylene ethers of fatty acids and their derivatives
{macrogol ethors), palyvioyl alcohols, and sorbitan esters,
Prefernbly, the non-ionic surfactant is a block copolymer of
ethylene oxide and propyleno oxide.

Suitable block copolymers of vthylene oxids and propy-
lene oxide generically called “Poloxamers” and include
those represented by the following chemical structure:

CHy
i
HO(CHAHO0{CILCI0){CHCHO)LH

wherein a is an integer ranging from about 10 to sbout 110,
preferubly from sbout 12 w 101; more proferably from about
12 to 80; and

b is an integer ranging from about 20 to about 60, more
preferably from about 20 10 about 56; also from about 20 10
27. Most prelersbly, a is 80 and b is 27, otberwise known as
Pluronic®F68 surfactant, trademark of the BASF
Corporation, Mouni Olive, NJ., USA. Pluronic®F58 sur-
faciani is also known as Poloxamer 188. This surfaciant bas
an average molocular woight of 8400, is a solid al 20° C., has
a viscosity {Brookfiekd) of 1000 cps at 77° C. Other suitablc
block copolymem of cthylone oxide and propylere oxide
include Pluronic F&7, slso known as Poloxamer 237 wherein
ais 64 and b is 37; and Pluronic F127, also known as
Poloxamer 407 wherein a is 101 and b is 56.

Suitable glycol and glyceryl esters of fatty acids and their
derivalives include glyceryl monooleste and similar water
solublo dorivatives;

Suitable polyoxyethyleas esters of fatty acids (macrogol
esiers) include polyoxyethylone castor oil and hydrogeoated
castor ol derivatives;

Suitable polyoxyethylene ethers of faity acids and their
derivatives (macrogol ethers) include Cetomacrogel 1000,
Laurcmacrogols (a series of lauryl ethers of m ls of
differing chain lengths) c.g. Laureth 4, Laurcth 9 snd Lau-
romacrogol 400,

Suitable Sorbitan esters (esters of one or more of the
hydroxyl groups in the sorbitans, with a fatty acid, such as
stearic, palmitic, oleic or lauric acid) include, c.g. Polysor-
bate 20, Polysorbate 40, Polysarbate 60, Polysorbale 65,
Polysorbaie 80, Polysorbate 85, Sorbitm Monolaurate, Sor-
bitan Mono-oleate, Sorbitan Monopalmitate, Sorbitan
Monostearate, Sorbitan Sesquioleate, Sorbitan Trioleate and
Sorbitan Tristearute.

The amount of mon-ionic surfactant in the camposition
can range [rom about § 1o about 509 by weight of the iotal
composition, mare preferably from about 5 to about 25% by
woight.

Optionally, the present composition may also cootain an
anionic surfactant, e.g. sodium Iauryl sulfate, the amount of
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which can from about 1 to about 10% bry weight of the
total composition, more preforably from about 3 10 about 8%
weight.

Diluem—vefers lo 10 substances that usually make up the
major portion of the compoaition or dosage form. Suitable
diluents inciude sugars such as lactose, sucrose, mannitol
and sorbitol; siarches derived from wheat, corn rice and
polato; and celluloses such as microcrystalline collulose.
The amount of diluent in the composition can range from
about 10 to about 909% by weight of the total composition,
preferably frum abuul 25 to about 75%, more prefersbly
from about 30 to about 60% by weight, even more prefer-
ably from about 12 o about 60%.

Disintegranis—refers (o materials added 1o the composi-
tion to balp it break apart (disintegrate) and release the
medicaments. Suilable disintegrants include starches; “cold
water soluble™ modified starches such as sadium carboxym-
ethyl starch; namural and synthetic gums such as locust bean,
karaya, guar, tragacanth snd agar; cellulose dorivatives much
as methylcellulosc and sodium carboxymethylcellulose;
microcrysialline celluloses and cross-linked microcrystal-
line celluloscs such a3 sodium croscarmellose; alginates
such as alpinic acid and sodium slginste; clays such as
beatoniles; and effervescent mixtares. The amount of dis-
integrant in the composition can range from aboul 2 to about
15% by weight of the composition, more preferably from
sbout 4 to about 10% by woight.

Binderm—refers to substances that bind or “glue”™ powders
together and maks thom cobesive by forming gramules, thus
serving e the “adhesjve” in the formulstion. Binders add
cohesive sirength already available in the diluent or bulking
agent. Suitable binders include sugars much as sucrose;
starches derived from wheat, com rice and potato; natnral
gums such as acacia, gelatin and tragacanth; derivatives of
scaweed such a5 alginic acid, sodium alginate and ammo-
nium calcium alginate; cellulosic materials such as methyl-
cellulose and sodium carboxymethylcellulose and bydrox-
ypropylmethylcelluloss; polyvinylpyrrolidone; and
inorganics such a8 magnesium alumimm silicate. The
amount of binder in the composition can range from aboot
2 to sbout 20% by weight of the composition, more pref-
cnably from about 3 to about 10% by weight, even more
pmfenblyfmmuboulSto shout &% by weight.

Lubricant—refers to a substance added to the dosage form
to cmable the tablet, granules, ctc. after it has been
compresssd, to releass from the mold or die by reducing
friction or wear. Suitable lubricants include mwiallic stear-
ates such as magnesium stearnts, calcium gicarate or potas-
sium steanaic; stoaric acid; high melling poin1 waxes; and
water soluble lubricants such as sodium chloride, sodinm
benzoate, sodium acetate, sodium oleats, polyothylene gly-
cols and d°l-leucine. Lubricants arc usually added at the very
last step belaro compression, since they must be present on
the surfaces of the granules and in between them and the
parts of the tablat press. The amount of lubricant in the
composition can mnge from about 0.2 1w about 5% by
weight of the composition, preferably from about 0.5 to
about 2%, more preferably fram about 0.3 (o about 1.5% by
waigh.

Glidente—materials that prevent caking sod improve the
flow charscteristics of granulations, so that flow is smooth
and unmiform. Suitable glidents include silicon dioxide and
talc. The amount of glident in the composition can range
from about 0.1% 1o about 5% by weight of the total
composition, preferably from about 0.5 to about 2% by
weight.

Coloring agents—cxcipionts that provide coloration to the
composition or the dosage form. Such excipients can include
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@) Surtece modified drug nanoparticias.

@quwalblepcrﬂdecconuhﬂngouuﬂdlyolaayuhlﬂmdmgmbﬂmhﬂngaufmnwdm
adsorbed on the surface thereof in an amount sufficient to maintain an effective average particle alze of less than
about 400 nm, methods for the preparation of such particles and dispersions contsining the parficies. Phar-
macautical compoaltions containing the particles ahibit unexpacted bioavallabiiity and are useful In methods of

trasting mammals.
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This invention relates to drug particies, methods for the preparstion therec! and disparsions contalning
the particies. This invention further relates to the use of such particles in pharmaceutical compositions and
methods of reating mammals.

Bloavallabiity Is the degres to which a drug becomes avaliable o the target tissus after administration.
Many factors can affect biosvailability including the dosags form and various properties, e.g.. dissalution
rate of the drug. Paor bicavallabifity Is a significant problem encounttered m the development of pharmacey-
tical compositions, particularly those containing an aciive Ingredient that ls poorly soluble in water. Poorly
water soluble drugm, |.e., those having a solubllity less than sbout 10 mg/mi, tend to be eiminated from the
gastrointestinal tract before being absorbed into the circulation. Moreover, poorly water soluble drugs tend
o be unsafe for intravenous adminisiration techniques, which are used primerily in conjunciion with fully
soluble drug substances.

it Is known that the rate of dissolution of & particulaie drug can increase with increasing eurface ara,
l.0., decressing particle size. Consequenily, methods of making finely divided drugs have been studied and
efforls have basn made o control the size and size rangs of drug perticlee In pharmeceutical compositions.
For example, dry milling techniques heve been used to reduce particle size and hence Influance drug
sbsorption. However, in conventional dry milling, a3 discussad by Lachman et al, The Theary and Prectice
of Industrial Pharmacy, Chepter 2, *Milling®, p. 45, (1888), the limit of fineness ia reached In the region of
100 microns (100,000 nm) when material cakes on the milling chamber. Lachman et al note that wet
grinding is beneficial in further reducing particle size, but that fiocculation restricts the Tower particle size
limit to epproximately 10 microns (10,000 nm). However, there tends to be a bies In the pharmaceutical art
against wet miling due to concems essccisiad with contamination. Commercial eifet milling techniques
have provided pariicies ranging In everage particie size from as low as sbout 1 to 50 um (1,000 - 50,000
nm). However, such dry milling techriquee can causs unaccepiable lavels of dust.

Other tachniques for preparing pharmaceutical compositions inciude loading drugs into Aposomes or
polymers, e.g., during emuision polymarization. However, such techniques have problems and limitations.
For example, a lpid soluble dnug Is often required in preparing suliable liposomes. Further, unacceptably
large amounts of the Hposome or polymer are ofion required ip prepare unit drug doses. Further sl
tachniques for preparing such pharmaceutical compositions tend to be complex. A principal technical
difficully encounteved with emulsion polymerization s the removal of contaminants, such s2 unreacied
monomer or initiator, which can be toxdc, at the end of the manulacturing process.

U. 8. Paiant 4,540,802 {(Motoyama et al) discioses 2 solid drug pulverized bn an aqueous solution of a
water-soluble high molecular substance using a wet grinding machine. Motoyama et al taach that as a result
of such wet grinding, the drug ls formed Info finely divided particles ranging from 0.5 um (500 nm) or less
to 5 um (5,000 nm) in dlemeter. However, there Is no suggestion that particles having an average particle
size of less than about 400 nm can be obtained. Attemptis to reproduce the wet grinding process described
by Moloyama et al mauliad in particles having an average pariicle size much greater than 1 um.

EPO 275,700 describes the production of colioidally dispersible systsms comprising a substance In the
form of spherical pariicles smaller than 500 nm. However, the method Invoives a precipitation effectsd by
mixing a solution of the substance and a miscible non-solvent for the substance and results in the formation
of non-crysialine nanoparticles. Furthermore, precipiiation tecimiques for preparing particies tend to provide
particies conitaminated with soivents. Such solvents are often toxic and can be very difficult, i not
impossible, to adequaiely remove to pharmaceutically accepiabile levels 1 be practical.

U. S. Patent 4,107,288 describes perticies In the size range from 10 to 1,000 nm contsining a
blologically or pharmacadynamically active material. However, the parficles comprise a crossiinked matrix of
macromoilacules having the active material supported on or incorporated Into the matrix.

it would be desirable to provide stable dispersible drug particles in the submicron size range which can
be readily prepared and which do not appreciably flocculate or agglomarate due i Interperticle atiractive
forcas and do not require the presence of a croswiinked matrix. Moreover, it would be highly desirable to
provide pharmaceutical compositions having enhanced bloavallabliity.

We have diacovered stable, dispersibie drug nanoparticles and a method for preparing such paricles
by wet miliing in the presence of grinding media in conjunction with & surface modifier. The particles can be
formulgted into pharmaceutical compositions exhibiting remerkably high blosvellebility.

More specifically, in accordance with this invention, there are provided particles coneisting essentialty of
a crysigline drug substance having a surface modifier adsorbed on the surface thereol In an amount
sufficlent 10 malmisin an effective average particie size of less than about 400 nm.

This invention aiso provides a stable dispersion consisting essentially of a liquid dispersion medium and
the above-describad particles disparsed thenain.

In anather embodiment of the invention, there is provided a method of preparing the above-dascribed
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