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DIVISION DE NUEVAS CREACIONES
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Ref.: Expediente No. 01.050.133
Solicitud de Patente de Invencién Titulada:
“METODO DE CRISTALIZACION REACTIVA
PARA MEJORAR EL TAMANO DE
PARTICULA".
Solicitanie: PFIZER PRODUCTS INC.

/

SOLICITUD DE EXAMEN DE FONDO SEGUN EL ARTICULO 44 DE LA
Ptiae DECISION 486, GACETA No. 528

ALVARO CORREA ORDONEZ, mayor de edad y vecino de Bogots, D.C.,
identificado seglin aparece al pie de mi firma, en mi condicién de apoderado sustituto de la
sociedad Pfizer Products Inc., respeluosamente me permito solicitar, dando cumplimiento a
lo establecido en el articulo 44 de la Decisién 486 de la Comisién de la Comunidad Andina
de Naciones, que se examine si la invencioén refine los requisitos de patentabilidad previstos
en la misma, Adjunto recibo por ¢l monio de § 335.000 pesos para cubrir la tasa
oorr'e':ﬁondieilte, seg(in la Resolucién 41687 del afio 2002.

Anexos: Sustitucién de Poder
Recibo por $ 335.000 pesos
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Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Ref.: Soticitud colombiana de patente No.  01.050.133

Solicitante: PFIZER PRODUCTS INC.
“METODO DE CRISTALIZACION REACTIVA
PARA MEJORAR EL TAMANO DE PARTICULA”.

SUSTITUCION DE PODER

CARLOS R. OLARTE, mayor y vecino de Bogota. D.C., identificado como
aparece al pie de mi firma, actuando en mi caricter de apoderado de la sociedad de
la referencia, respetuosamente me permito manifestar que SUSTITUYOQ el poder a
mi conferido por la mencionada sociedad en el doctor ALVARO CORREA
ORDONEZ, identificado con la Cédula de Ciudadania niimero 79.143.366 de

Usaquén y con la Tarjeta Profesional nimero 20.281, para que sea él quien en

adelante, asuma el tramite de la presente solicitud.

El apoderado sustituto queda con las mismas facultades del principal.

*

Atentament

CARLOS R OLARTE
C.C. No. 79.782.747 de Bogota
T. P. No. 74.295 del Consejo Superior de la Judicatura

4z



DILIBENCIA DE RECOHDCIHIEN‘I‘O
- Y PRESENTACION PERBONAL
: 4. compé %2% P

g ol pragenie momoriat Lan BiyaE y quo al o * h
B¥ nido del mlsmo oy GW G
Q¥ Wgmorial divigida » Aot St
‘ —ga—— L

HUI:LLA

"NOTARIA 11 DELCIRCULO DE
EANTAFE \E BOGOTA, D.C.

HDNICA Z BAUTISTA N

NOTARIA OQCE(EI
LN




RECIBO OFICIAL DE CAJA : O3 - 43,906

FECHA t JUNIO 24 DE 2003

. w2 PATENTES B | 1 AEBISTRY 538 PETICIE
m.:mlmm! GEACIOES

NIT 1 B001760B%-2

118 COMNSIGHACION it

DEPOSITAMTE TIPD PABD

BANCO CUENTA Ro. PAGD FECHA PG0 Vr. PAGO

JUL)AN ANDRES VARGAS  CONSIGMACTONM

BAMCO POPULAR  030-00110-6 13228244 24/05/2003 18,050,000.00

$tatt C O R CEPFPT O Wi

CANT. REWTISTICD CORCEPTOD TOTAL CORCEPTO
1 50003-01-01 SOLICITUDES 85 EXAMEH DE PATENTABILIDAD DE TWVEM 335,000.00
TOTML : $ 335.000.00

6ON: TRESCIENTOGS TREINTA Y CINCO MIL PESO3

RECIBO OE CAJA APLICADD AL EXPEBIENTE No.




yy
Industria y Comercic

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 01-50133

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCI N

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 528, DE

FECHA 30 DE MAYO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 20 DE AGOSTO DE 2003.

NOTA: Dentro del plazo de los sels (8) meses sigulentes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el
examen de patentabllidad so pena de que la solicitud caiga en abandeno, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Sl NO X

Cavera1SNo. 27000 5¥10
Commtador: 3534 12 21234

Sa Fo 08 BOUOR .. » CcRTAS



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020/
Bogota, D.C.,
Doctor Oficlo N°
Alvaro Cormea v--12248
Apoderado
REFERENCIA Radicacién 01 50133
Trémite 002
Evento 001
Actuacién 430
Follos 009

Como resultado del examen de patentabliidad de la solicitud de patente de invencién N°
01 50133, realizado seguln el articulo 45 de la declsién 486 de la comision de la
Comunidad Andina, se notifica:

Documentos estudliados:

. Descripcién: folios 13-22

. EJemplos: folios 23-29

. Capftulo reivindicatorio estudiado: 31-33
. No se relvindica prioridad

Objeto de la invencién

Segun las relvindicaciones 1 a 19 de la presente solicltud, se reflere a un método para
llevar a cabo de manera simultédnea una reacclén quimica y una cristalizacién controladas
de un producto, empleando comrientes en chormo de fluido colislonantes que contienen
reactivos capaces de producir el producto con un tamafio de particula deseado.

Clasificacién intemacional de patentes B 01 D 9/02

Claridad de |a solicitud

El articulo 30 de la decisién 486 establece que “Las relvindicaciones definiran la materia
que se desea proteger mediante /a patente. Deben ser claras y concisas y esfar
enteramente susientadas por la descripcién”®



\

La expresién “velocidad lineal suficlente para conseguir micromezcladura de alta
Intensidad” de la reivindicaclén 1, contiene términos relativos (subrayados)que no son
claros y dejan al lector en duda acerca del significado de las caracteristicas a las cuales se
refieren, haclendo del dignificado de dicha relvindicaclén poco claro. Hay que tener en
cuenta que en la descripcion se dice que es la manera de colislonar los reactivos los que
son los responsables del crecimiento de los cristales de tamafio pequefio, por lo tanto es
Inevitable definir los pardmetros del proceso que se pretende protager (velocidad,
intensidad de la micromezcla, temperatura y presién).

Los términos “compuesto quimico”, “intermedio reactivo®, “disolvente” de la relvindicacién 1
son muy amplios y pueden incluir compuestos que no se encuentran en la descripcién.

La reivindicacién 8 parece incompleta, pues solo 8e mencionan sales como acetato,
clorhidrato, etc., pero no de qué compuestos activos.

Favor hacer las aclaraciones y comracciones del caso.

Determinacién del estado de la técnica:

Consultadas las fuentes de informacién con que cuenta este despacho, se encontraron los
sigulentes documentos, anterlores a la fecha de presentacidn de la presente solicitud -
22.08.01-, relacionados con la materia de la presenta solicitud:

N° | Documento Titulo Fecha de
publicacién
1 US 5853801 "Haluros de plata de morfologla o hébito de 20.13.88
cristal alterado y método para producirios®
g | USS314506 | s\a10d0 de cristalizacién para mejorar la 24.05.94
estructura y el tamafio de los cristales”

Evaluacién de los requisitos de patentablilidad:

El articulo 14 de la decisién 486 de la comisidn de la comunidad andina establece que:
*Los palses mlembros otorgardn patentes para las invenclones, sean de producto o de
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacién Industrial’

En cumplimiento del articulo 14 de la declsién 488 de la comisién de la comunidad andina,
se procadié a evaluar los requisitos de novedad, nivel iInventivo y aplicacién industrial con
ol fin de establecer la patentabilidad de la Invencién relvindicada en la solicitud en estudio.

Evaluacién del NIVEL INVENTIVO

El articulo 18 de la decision 486 dispone "Se considerard que una invencion tiene nivel
inventivo, sl para una persona del oficio normaimente versada en la materia técnica
corraspondients, esa invencién no hublese resultado obvia nl se hublese derivado de
manera evidente del estado de Ia técnica”

La patente US 5853691 ensefia la posibliidad de producir cristalizaclones de manera
simultdnea con la reaccién de dos reactantes los cuales son introducldos por comrientes a
chorro an un cristalizador que presenta mezcia.
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La patente US 5314506 muestra un proceso de cristalizacién de un compuesto quimico
utiiizando chorros para crear corrientes de colisién antes la nucleaclén del producto. El
producto tlene una estructura de cristal mejorada y controlada. Finaimente se mencionan
angulos y velocidades de inyeccién.

Tenlendo en cuenta el objeto de la solicitud, el cual es proporcionar un método de producir
cristalizaclén simulténeamenta con una reaccién quimica medlante inyeccién, se aprecia
que 88 una derivacién aevidente del estado de la técnica ya que los documentos citados
ensefian procedimientos similares que tienen el mismo proposito.

Un técnico con sus conocimientos y usando cualqulera de los documentos citados llegaria
a los procedimientos que se pretenden proteger.

Finaimente no se demuestran ventajas sorprendentes de los pmcadlmléntos de la
presenta solicitud en comparaclén con los del estada de la técnica.

Lo anterlor hace que el documento cltado pueda afectar el nivel inventivo de la presente
solicitud.

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

N° Documento Relvindicaclones Requisito que
afactadas afecta
1 US 5853691 1-19 Nivel inventivo
1-10 Nivel Inventivo
2 US 5314506

En cumplimlento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la facha de la notificacién de la presenta comunicacién. En caso de no dar
respuesta al presente requerimiento, o sl a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notiflquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capltulo 5 del titulo primero de la Circular Unica N° 10 de 2001

Jefe de la Division de Nuevas Creaciones

2007 gy

El anterior requerimiento fue notificado por filacién en lista, de fecha

CONCEPTO TECNICO EXAMINADOR TECNICO
Namero 1668 Cédigo 202024
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(571 ABSTRACT

mmdmdmwﬁﬂmﬂmmm
. s complexing agent are added 1o & nov-aquecus
waﬂmnhulmwhﬂhwmpluh;lpm.nhhh.

The comp) apunnmolh;nrloﬂ::e,dnor

ie niaie che agent that, In roaction
IGN ﬁmm‘mplmwhhnhumofm
nmﬁﬁm-ﬂmwbﬂmm
lnlllhlll.ll“lﬂmmm ‘nlllﬂ.’llulllrlnl‘::uhfum.;lﬂm
cryatallite halide, are present in the reaction solvent
in relative amoupts that are sufficiant to form a desired
amount of the silver halide in the reaction solvent. Reaction
otlhcﬂﬂuul-uu:mﬁml;hmhmumnlm
forms & mscond crystalil tats comprising crystal
silver hatide baving dm or mocphology from
silver halide ctylhll in the fiet crystallite that would
otherwise be formable in watsr by roaction of similar
amounts of the first and sccond reactant malts,

18 Claima, § Drawing Sheets
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5,853,691

7
dissociste from the complexing agent. Il.clun_ol'lhl
reactant-salt ion or molsculs from the complexing-agent
molecule to0 form the ailver halide product amust be coer-
getically favocable.

Eapecially prefarmed complaxing agents are any of various
<rown ethars (i.e., 20y of various cyclic polycthers in which
the sther groups am comnected by methylens or silicon
linkages and the othoer oxygen atoms sorve aa oloctron
donoms). Repressntative crown ethers include, bat are nol
limited 1o, 12-crown-4, 15-crown-5, 1B-crown-8§,
dicyciohexyl-18-crown-6, and dibonzo-18-crown-6. Each
crown ether binds a particular range of cations, deponding
upon the size of the coniral cavity of the cown other
molecule. Other possiblo complaxing agents are discusssd in
U.S. Pal. No. 5,545,394, incorpomied horvin by roferonco.
Other cyclic and acyclie polydentate complexing agents can
be used, including, but not Limited to, crown ethar analogs
containing other donor stoms in addjtion to or In place of
oxygen iloms, soch ms 1,4,7,10-tetrmazacyclododecane
(cyclan®), 1.48,11-eursazcydootradecaas (“cychm®),
and 14,7,10,13,16-bemathiacyclooctadecane; and acyclic
chelating agants such as tris2-(2-methoxyethoxy)ethyl]
amine, poly(ethyiens glycols), and glymes.

The maximal amount of complexing agent to employ in a
desired reactlon system would be, for economic rewsons, no
groater than s stoichiometric amount relative 1o the amommt
af the corresponding reactant malt. Of course, l!l:oznm-
ploxing works “catalytically,” sabstantially icas than a
llnldun::;c amonnt woukd be required.

In any avent, a pomon of ardinary skill In the relovant art
would be familiar with various complexing agenin and hew
to go about solocting sn appropriats complexing agem for a
particular reactant salt and reaction solvent. Many candidate
complexing agents are commercially available and can be
tested for officacy in a given reaction by a simple tosi-tube
axperiment. Lo., bench-lop oxpariments 10 test he eBcacy
of a partiular complexing agent are withia the skill of
pensons of ordinary alkill in the relevant ant.

It is aleo compraiwaded that many complexing agents,
such as (but not limiked o) crown ethers, cag be made more
soluble in cernin solvonts by chamically
sltaching lipophilic moistion to malecules of tho agenis.

As stated ahova, reactant salis for forming ailver halides
accopding to the preacnt invention are normally soluble in
waier. Roaction sclvents for uss in reaction symioms sccord-
ing to th present invention inclodo any of various solvents
thal aro loss polar than water, particulardy relstively noo-
polar onganic solventt. Such reaction solvents include
bydrophobic salvents and solveats that bave some degree of
hydrophilicity (normally lass than water), and can comprise
mixtures of pure solvent including mintures with watsr.

Roprestnistive reaction solveats, not intended 10 bo Lim-
iting in any way, inchude polar aprotic solvenis such as
dimethylsulloxide (DMSO) and dimethylformamide
(DMFY; athereal solvents sich as tetrabrydrofuran (THF) and
diethy] other; alkanes, olefins, alkyl halides, alcohols, and
lstenes, of up to 20 carbons; and aromatic, beleraromatic,
aod ary] batide solvents of up 10 20 carbans such as toluans,
nitrobenzene, pyridine, and quinoline. Those specific
solvenis, represcating various classos and types of arganic
solveaws, indicaie that any of o wids varisty of organic
anivonis can he utilized, and that nsefu] reaction solvents are
oot limited to & pasticnlar class of solvents.

Since the reaction solvent is 8 ligpid noder
ruaction conditions, s pisces a limit on the number of
carbons, for axample, moleculss of the maction snlvent can

8
have, Salvent compounds having a greater number of carbon
stoms (grosier than about 20) tend either not to be liquids or
10 be too viecous under reaction conditions ta be of practical
utiliny, .
Chmw‘ s reaction solvent can be somewhat cmpirical.
Raxically, i « mactant salt canmot he made to dissalve in the

reaction solvent, sven after a ing 1o faciliaie dissol-
tion paing soy of variows ng agents, a different
reaction sojvent ahould be selocted, Somnetimen, difficultics

with a reactipa solvent can be solved by aimply using s
difforent complexing agent. If dissolution of the reactant salt
is 100 slow, agitation can be beipful, including uss of an
ultrasonicator,

The reaction sysiom can include a gel s=p Reprosen-
hﬂwphﬂlmnhﬂnlypohrimlnﬂlmmt
limited to, poly(vinylacetate) (PVAC) and poly(vinylalcohal)
(PVA). Io tho usual instance whers the resction solvent ia
non-polar, any of various non-polar gels bs umed,
incloding any of varioms solvert-swollen omganic polymer
gels such s, bui not limited 0, poly(ethylens) gel, poly
(styrens) gel, and poly(vinylchioride) (PVC) gel. For
example, dissolotion of 7-9% (w/w) of poly(vinylchloride)
fn DMSO at elovaied tempersture (ca. 80" C.), followed by
conling o room tempersture, affords 2 mitshls solvent-
swollen polymer gol. A comparsblo gal is obtained with ca.
18% (w/w) of poly{vinylchloride) in DMF. A gel can facili-
nts the farmetion of large crystain. Also, um aof & gol can
bave particular utllity in two-phase resctions (i.a., reactions
iavolving ons solution layered atop another wherein the
reaction ocouss at tho layer intarface) acconding to tho
presont invention, wherein the gal can serve 1o slow the rats
of reaction and can simplify seiting up the phases prior io
onsot of the reaction.

‘The apecific golling agent to bo used may be chosen on the
basis of ils ability to form a gel in the desired reaction
solvenL. The gelling agent may alan be chosen in order 1o
oxplolt its apecific chemical propertian (o.g., the ability io
complex with iowic spocies or to interact with growing
crystallites.)

Indscing formation of the milver halide product in a
maction systom accarding to the present invention can be,
and umnlly in, spontancona. Haowover, crystailization can he
triggered by introducing » secd crystal or other nucleation
aid to the system. Other methods of inducing crystal for-
mation inclade thormal shock, physical shock, and mothods
that schisve af least localized turstion. “Doublo-jet
precipliation™ has also bovn used succmafilly, wharein first
and sccond molntions of reactant salin are sdded simmlta-
nooualy o g stirred crystalliner.

The products of resctions acconding o the present inven-
tion comprise crystals (i.s., the products are “crysialkiee™) of
silvor halids. The crystallites can compriss un sssemblage of
individiual silver halido crystals that are microacopic in size.
Genenlly, tho fasicr the reaction, the amaller the crystals of
the pmduct.

mﬂmhﬂh:jmnﬁopmdnmmummﬁly
comprised of crysials larger than products of cormasponding
reactions sccortding to the prior art. Rather, aflver
balide crystallites formed according to the prasent iovention
comprisc crystals that exhibit an alicved habit and/or mor-
pholagy. [n the case of reactions scconding to the
invention forming silver balide products consisting of
smallar crystals, such cryatalliten can have yusnal physical
ﬁmfﬁump‘ndnmﬂimmﬂiudmm

The product cryatallite can comprise more than ons ilver
halide compound. The crysiallite can ho a “mixed™ silver

X;ét—l‘i
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more
CRYSTAL STRUCYURE AND BIZE fluids cen be attained prior to crystal
formation which will improve cryssal structure snd
RELATED APPLICATION S purity, but the crystals produced will be large and mill-
mmnmmam ing will be necesary to meet bioavallability require-
ing U Ser. No. 706,682, flled Jon. 3, 199), menls

;

s 2 conthaustion-in-part of U.4. application Another standard orystalfization procedure amploys

Sar. No. o'm;uu,nuqm 15, 1990, snd now __ tSemipersture variation of a solution of the material to be

abandoned. 0 grystaliiesd In order to bring the solution to its supersat-
uhation point, bot this s & tlow proces that

from solution of with this the resulting orystal cher-
Crystallization phorien ﬁnr:ﬂnlly prodient dhpuﬂn:‘ ik e
-nddpuunh'-uhum.mm' of 13 m-ﬂ-ehmhm'mm’ o batch.

:ualﬂumn:::.y:‘lhﬂt.lhh ‘The novel dﬁhlnvuhuﬂl:t:lm
particle are to schieve fmtemity micromixing crysial-
mhﬁoamlllm:‘- o F“H" micromizing & & wall

T Moy o s S e e Moy L

desinable or often s muh:::” involved. Feeding stratogies relate to precip-
or DECAISRTY to

ceutinal end product. However, the direct crystallize- ﬁhmmwuz::.wn.um.u,

sccomplished in a uration eaviromment
Which often resuits in aweerla of low prity, high S . &ow, Chom. Eng, Techmol, V. 11, p. 364 (1988). Notble
e 10 poor aryms! struc- - papen recontly addressing

particles that require subssqoent intensity milling reaction injection moulding (RIM) technology in the
Wymummmm plastics industry bet not for the purposs of camsing
require a post-crystalization milling step 1o Incresse  ST¥Stallization. The use of an impinging jet davice in a
particle surface ares sud thersby tmprove their bi-  cyetllization procem to achieve intense micramixing s
oavallability. However, high energy milling has draw. 40 20Vel. Whather feed material s relui or i~
backs. Milling may result in yield lom, noise and dust- PO, the use of Jeta results in crystal charac-
potent pharmaceutical compounds. Also, stresses gener-

ated on crystal surfaces during milling can ad Now with the preseut invention theve s provided o
affect lsbile compounds. Overall, the three most desir- 43 Wcthod for crystallisation com-

ont high energy high intensity milling 10 most bi-

standard pmmmmn hrqnltruly:-ovluhnﬂh
tacting & supersatorated solution compound miliing, novel jet process avolds amociated prob-
crystallized with sn sppropriate vent” in a  lexis of nolse and dusting, cuts yield loms, sud saves the

mation, sometimes with the halp of sseding, and crystal 53 with a highly potest pharmaceutical agent, or for ad-
digestion during an aging step. Mixing within the vessel  verse effects on kabile compoumds. The small particle
cap be achieved with s variety of agitatons (.5, Rmh-  size attained with the jet process s consistent within s
ton of Pitched bisde turbines, Intermiy, oe.), and the singile yun and as shown in Tuable 1, results are reproduc-
procen Is dons in & batchwise fashion. ible between rune. Reproducibility is an attribute of thiy
‘When using cusrent reverse addition techaclogy for 6 process that is not common to “reverse sdditlon” meth-
direct small particle crystallimation, s comcentration ods typically used to produce small crywtals.
grudient can not be avoided during initls) crystal forms- The pare, kigh surface ares particles that resnlt from
tion becamse the introduction of feed mointion 1o anti- the jat process also display superior crystal strocture
solvent in the stirred vesse] doss not afford & thorough when compared to particles formed via standard slow
mixing of the 1wo fulds prior to crystal formation. The 63 crystaliization plw milling methods nsing the same
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and are [oterchangesble. given a vemal of sufficlent voloma

“‘I‘hmnuﬁ-lhm-wdmdﬁhhm “z.mhm 3and FIQ. 3, the jot chamber 3 s
tion can be of differerst solvemt composition, one finld  preferebly in shape and b FIG. 3
being a solution of the compound to be foa  the jot chamber 3 ks a floor 30 which slopes
suitabls solvent or combizstion of solvents ("feed solv- 10 downward ia & conical shape towsrd the floor’s camnter

pound's
umnumuumuwumwm&mmd usad, the jot soxsies
acuinte,

solutions of the compound 10 be inthe » :mmm Jois "
] same two are
mbhdmum::dmdulmnhmhnl mmgnm:.-mnhm I-IIF‘I:;t
tEmparstore, osd two jot noazies T are preferally arranged a0
be inftisted by insantencous tamperature reduction.  they are supbstasthlly dismatrically opposed to0 esch
The and composition of each solution are 23 other with their outlet tips diyected to face each other;
chosen & that 1) no material will crystallize upstream of  Le., the two jet soxsies are et or close to a 180 degree

the bmpinging jess, and 2) sufficient supersaturation will  angle to ench other from an overhead view. Preferably,
hmnhﬁndnhﬁ-m ﬂiﬂhnﬂ?:w%ﬂﬂmm
Microwizing crestes temperature compositional  from horizontal of about 10 degrees

mmwmmmnhman;Mdemdhm.

1w Joi noaxies placed direotly inslde the
The fuids veed in the prooess can also contsin s emall stirred vemel are prefersbly arranged so that they are
amount of a suitable surfactant which mey alleviste . subsisntially dismetrically to esch other with
agpiomermiion which might cccur during tha jet min thelr outlet tipe dtreoted to oach other. When the
erysalizstion process. Thoa, one, several of all of the 33 jet noxales are 50 plaved, each noxale can have a alight
may contain & surfactant os Jess than sipward or downward angle from the borizontal of from

1% of its volume. The preferred amomt of the surfhc- O degrees wp ta sbout 15 degrees, but preferahly the two

crystalline
uﬁ!chvﬂlhhmuﬁemﬂﬂmd

F
i
;
I

talline compound. Sultable surfuctants which may be One jet noxzle is used 1o trassport one of the two
included in the flcids employed in the procesa include  fiulds from an extarnsl souroe into the chamber and the
but are not limited to Triton X-100, sodimn dodecyl  other Jot ks used to gimdlarly transport the other finid.
sulfate, Witconol-14F, Enthos D70-30C and the like. 45 The distsnce between the nomie tips imside the jet

The following is a st of compounds that have bosn  chamber or stirred vemel should be such that the hydro-

saccessfully crystaflized to meet particlesize and purity  dynamic form of each fluid jot stream

specificntions uslag the presest lnvention: simvastatin,  tially Intact up to the polat of impingement.

lovastatis (crude and pure), omeprazole, PROSCAR ®  the maxinmua distance between the noxxle tips will vary

(3a,178)(1,1-dbneihylethyl)-3-020-4-axsandrost- 50 depeading on the linear velocity of the fiaids inslde the

l-ene-17-carbozaaride), diltiazem walate, 175-benzoyl-  jet moxales. To obtsin good results for generslly non-
splacetylamino-aver-  viscous fuids, i §

d-azn-3a-androm-1-ene-3-one, 4" Hoeur veiocity ia the jet nozxies ghould
mectin B), [rans<{—)]-2{[}-methoxy-2-propoxy-S-{tet-  bo st least about 5 motern/ace., more praferably above

10 meters/scc., and most preferably between ahont 20
sulfonyljethanal Lab, England). However, this & 55 1o 23 meters/sec., although the upper Bmit of lnear
not s cxhavstive tist of all the compounds that can be  velacity s only Hmited by the practical difficnities in-
used with the present invention. volved In achieving it. Linear valocity and flow mte

leaves the jet chamber s depicied io FIG. 1, travelainto s sltering the diameter of the entry tube § and/or that
llﬁndvulldberdhmll-ywvhlu-lhllut. 80 of the noxzle outlet tip 9, and/or varylng the streagth of
and after an appropriate age time, the product suspen- the extarnal force that moves the fluid into and through
slon flows out of the vessel as indicated by srrow A. the noxzle. Each jet apparsins can be manipulated inde-
Another embodiment of this investion mvolves the  pendently t0 attein & desired floal fluid i

micromixing of two Jjotstrears dirgctly inthe ratio. When the desired flow tatio of one jet to the other
mv-dm:#ou;.n;;mehnwwm:;u differs from 3 the difference s

as depicted crystallization mted for by sppropriste sizing of the entry wbes. For
simvastarin, the method {s for two jetstrenms example, if 2 41 volumetrie ratio of feed anlotion to
10 impinge directly in the stirred vessel. Once the mate-  anti-solvent is desired, the entry tube delivering feed




1 5,314,506 12
‘The solution wms eliowed to cool to room tempers-  solution of the crgenic pharmacestical and
ture then oooled in an foe bath 1o 5° C. while agitstion  the other jet stresm [ aald
wa continsed. The solid wes then filgrod, washed with  opposing jet streams to crests high tarbu-
mnﬂ&h:.’n?hmﬂnm Jsnoe at their dhm;d-ﬂ“mhv-
particles were scaaller 1 sofficient velocity to schisve intexmity
hdﬁaﬁd-ﬁnﬂdhm
LA n Ihwh of an organic pharms~ ﬁu:mdmll dhﬂ”l.z:
an
_hrwu?o-dmmm.mwm arystsls baving s dlameter equal 90 or Jas than 25 mi-
Jot stxenmns of & fesd sdlution of the organic pharmacen- 19 aroos
tioal compound with ons or more jet striwm of an antj- 12. Tha of clalm 11 whereln the Bnexr vaioo-
solvent, said jet streams bmpinging to creste bigh turbe- hdhgmhuhﬂmsm
bnﬁﬁdhﬂﬂuﬁhmm 13. The process of claim 13 wherein the linear veloc-
sufficlent velocity io achisve bigh intemsity ity in grestar than 10 msters/seo.
of the fesd solution and the sthsolvent 4 4. The proces of clzim 13 whersln the Bnear veloo-
peior to ouclestion, followed by nuclexiion and the  fiy Is botwesn ebout 20-25 metern/sec.
divect of ymall crystals, st losst 95% of mld 18. The procem of claim 14 whaneln the compound to
baving & dlameter sryoal to or less then 29 mi- - be crystaBined s simveststio, xd 1he prooes Is con-
crons. Mhumn:rd“ﬂ-ﬂ'c
zdedhlmﬁdumdhn 16. The process of alabn 15 wherein the foed soletion
Jot streans comprises & surfactant. is comprised of slmvastatin discived in 10096 maths-
3. The process of clsim I whereln the the anti-solvent I of 1009 wsior, sad 2
oompound is sslected from the ofsm- 4159 volsmetric mtio of solutionaati-golvent Is
m’:«.’“um’"";.m—”“ 17. The prooem of olaim 18 wherci the tesperature
wme- A
late, 178-ben2oy)l-4-aa-Sa-androm-1-ene-3-one, 4* B ) betwem 0-0° C
sostylamino-avermeotin B: and [trane(— 18. The of ciaim 13 whersin the compound to
mathoxy-2-propoxy-S-{ietrahydro-5-03.4, S-trimethoxy-  de b (3=, 175)(01,1
W amargiront-1«eme-17-carboxamide and the proces b
4. The procems of 1 wherein each jet stream k _ oondusted st room
independently af a tamperature in the rangs of shout 24° 30 19, The process of alaie 18 whereln the faed solution
CtXrc s comprised of (5e,178)-(),]-dmethylethyl)-3-cuo-4-

8. The process of claim 1 wherein substantisfly all of  atsendrost-1-ese-1Tcmrbouamide dhmoived in 2 60:40
mid crysisls have s dismeter oqual to or less than 20  volumetric ratio of glacial acetic acid:water, the anti-

Jot streams of a first feed solution of the argesic phar-  be orymalilsed i lovastatin, end the process s con-
maceutical compound with one or more jet strexms of a ducted in & temperatuve range of abowt 40-58° C. .

mi  ducted in tempersture range of sbout 30" o 42° C.

23, Tha process of clelm 23 whareln a1 least one of the
7. The procem of clalm 6 wherein the pharmaceutical  Buids comprises 8 surfactent.

compourdd is selected finosn the group conslsting of sim- 2. The process of elaim 11 wherein af least ons of the

vastatin, lovestatin, ((Se, 178)(1,1-dimothylethyl)-3- 50 jet streams comprises & surfactant,

ozo-4-azsandrost-1-ene-1T-carbazamide), diltisanm ma- 25. The procass of ciaim 11 wherein the argsnio phar-

hu.l?ﬁ-bnnvl-l-mmlﬁ-me.t;ﬁ maceutioal compound is salected from the group con-

acetyaminoevermectin B; and  [umne-(—)] sisting- of simvastatin, Jovastatin, ({Sa,178)-(1,1-dime-

thylethyl)-3-ozo-4-szaandrost-1-ens-17-carbozsmide),

&. Tha process of cleim § wherein two jet streams are ® :-aun. 4"-¢pl-cm;l1nbm B) snd Ilu'lu-
‘:l:'lndthelw':j;lh:m:n_‘uh (=)F2-{3-methoxy-2-propoay-S-fistrabydro-5-03,4,5-
g-p;fn:rh:m : - wuﬂb:':nﬂyulznplgthhm-:':mai!

9. The procem of claim § wheren st st oo of the C. 0 0°C
Jet streams compelses & surfactant 27. The process of cisim 11 wherain mbstantially all

30. The process of claim € wherein substantially all of of said crystals have a dlameter equal to or less than
sald crystals have a dinmeter aqual to or less than 20  micTons. .
microna . 65 2% The proces of claim 1 whorein the pharmacenti-

ll-Apu-haynﬂlqtmdmmm cal compound is omeprazole and af lestt one of the
maceutical compound comprising contacting two op-  finkds comprises & mucfactant. -
posing jet streams, gne jet stream comprising a feed ;

on
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