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United States Patent and Trademark Office
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. THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK -
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: APPLICATION NUMBER  60/177,459 -
$H  FILING DATE January 20, 2000
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of* Kal Zhang snd Gregory A Sunth
Serial No To be asugned
Flling Date HEREWITH
Thle METHOD FOR STABILIZATION OF PACLITAXEL
IN CREMOPHOR EL/ETHANOL SOLUTION
Attorney Docket No. BNPO206-P
CERTIPICATION UNDER 37 C.RR, 118

1 benr by caxtily timt flee sitached pupsrs sre being depesiisd with the Uslied States Testal Sexvice m
"Express Madl Fost Offics to Addvrvanss® Sarvice onder 37 CER. 110 su Jameayy 11, and ix addresnad
ts BOX FROVIZIONAL PATENT AFFLICATION, Ambtent Conbmianer for Washingten, D.C. 20251

“Eapress Mad Label N~

BOX FPROVISIONAL PATENT AFPLICATION
Assistant Commissioner for Patents

Waskingion DC 20231

Dear S

BEnclosed herewnth far filing with the Umted States Paient snd Trademark Office m the above-idertifiad appleation
are the following documents

1
2

3

Provisional Applcation Cover Sheat (one page)
Provinonal Paters Application (S pages comprising 5 pages of specification only) and
Return Posteard

Respectiully Submutted,

BAKER NORTON PHARMACEUTICALS, INC

g_‘g(ﬁs Y~

Smoos A Levi-Mun PRD

Regatration No 43 750
Antorney fox Apphicant

Datz Jemmaxy 21 2000

4400 Bucayne Boulevard
Mam FL 33137

Tel (305) 575-6061
Fax. (305) 575-6064
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Method for Stabilization of Paclitaxel in Cremophor EL/Ethanol
Solution
The present mvention provides a new process to treat Cremophor EL with
low content of carboxylate salts and lower pH value Ths treated
Cremophor EL can be then utilized to prepare stabilized pharmaceutical
compositions especially, a formmlation of paclitaxel

There 18 no mephon 1n the published hterature or patents on the use of this
process to lower the content of carboxylate salts and decolorng of
polyethoxylated castor o1l Nor there 13 any reference for the use of this
treated polyethoxylated castor o1l to prepare paclitaxel solution The
treatment of Cremophor EL with ahiminum oxide and magnesium silicates,
for the removal of carboxylate amons, 15 the subject of major patents held
by both BASF (the mamufacturer of Cremophor) and BMS (for their
preparation of Taxol™) The suppression of carboxylic acid 10mzation to
carboxylate amions - catalysts i the degradation of Pachitaxel - by the
addwhon of Bronsted acids 18 described m patent documents from BMS,
NaPro BioTherapeutics, Inc and F H Fauldmg, Ltd A method pre-treat

Cremophor EL with strong catiomic exchange resmn to lower the cation
content was mvented by Nikolayev, Schein Pharmaceuticals, inc

It 158 well known that activated charcoal 18 widely used for purification n

the organic synthesis process With relative large surface area, charcoal
can absorb polar compounds, such as water, carboxylate saits and color

V23T
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stuff which we think as the source of degradation of pachtaxel in thus
inventon composihion

Results

Sample % Pachitaxel remaning (80 °C for 48
hours)

Charcoal treated Cremophor EL 98 2

Untreated Cremophor EL 42 2

The pH value of the samples was measured followmg 1 10 dilution with

water The potassrum concentration of samples was analyzed The color of
the samples also was measured as shown m following

Sample K@Epm) pH Color (Vis 425
nm, AU)

Charcoal treated Cremophor EL 137 5 427 0 0381
Untreated Cremophor EL 398 7 606 0 0516
Process Optimization Plan

In order to achieve the most stable formulaton and scale up to commercial
batch, we are currently working on optumization of process parameters and

quality control testing method Key parameters for treated Cremophor EL
mclude

K content 40 -80 ppm
Na content 20 - 40 ppm
Water less than 1 5%
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Color less than 0 04 AU at 425 nm (1 0 cm cell)
pH 42 -4 6 (1 10 dilution with water)

Formulation stability = Recover no less than 98 5% of paclitaxel after
storage at 60 C for one week
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Procedure

Put certamn amount of charcoal mto a oven at 120 °C for about 16 hours

To certain amount of achvated charcoal, add Cremophor EL to make a 10
% charcoal (w/w) Cremophor EL slurry solution, heat the solution to 45
°C with a hot plate for 3 hours with mechamcal string, then, naturally
cool down to room temperature, keeping stunng for 2 more hours The
shurry solution 18 then filtered twice using a 10 pm filter and a 0 45 um
filter

The pachtaxel formulatiton was prepared by dssoiving 6 mg/ml. of
pachitaxel i 50/50 (v/v) commercial or pre-treated Cremophor EL and
dehydrate ethanol Two mL of the formulation solution was placed m a 6
cc glass vial The vails were sealed with teflon faced cap and stored for
certamn period time at 80 °C, then analyzed by HPLC for the concentration
of pachtaxel
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TRADUCCION

ESTADOS UNIDOS DE AMERICA -

A quien comresponda

DEPARTAMENTO DE COMERCIO - OFICINA DE PATENTES Y MARCAS

15 de marzo de 2001

CERTIFICO QUE ADJUNTA A LA PRESENTE SE ENCUENTRA UNA COPIA
FIEL DE LOS REGISTROS .EN LA OFICINA DE PATENTES Y MARCAS DE
LOS ESTADOS UNIDOS DE LOS DOCUMENTOS DE LA SOLICITUD DE
PATENTE ABAJO IDENTIFICADA QUE REUNIAN LOS REQUISITOS PARA
LA ASIGNACION DE UNA FECHA DE PRESENTACION EN VIRTUD DE 35
USC 111

SOLICITUD NUMERO 60 /177 459

FECHA DE DEPOSITO 20 de enero de 2000

En nombre del COMISARIO DE PATENTES Y MARCAS

(Frmado} H PhillipsCertificaciones

(La presente certificacion se sncuentra unida en forma inviolable a sus adjuntos
y lleva una oblea dorada que dice) OFICINA DE PATENTES Y MARCAS -
ESTADOS UNIDOS DE NORTEAMERICA.

(Adjuntos)
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Caritula para la Presentacién de una Solicitud de Patente Provisional Esta
solicitud es para presentacibn de una SOLICITUD DE PATENTE
PROVISIONAL bajo el CRF 37, art 1 53 (b){2)

Expediente BNP0206-P

INVENTOR/ES SOLICITANTE/S
Apellido, Nombre e Inicial Residencia {(Cludad y Estado o Pais
. Extranjero)
ZHANG, KAY 12700 SW 127 CT
MIAMI, FL 33156
SMITH, GREGORY A 14025 NW 3RD AVE
N_MIAMI, FL 33186
Titulo de la invencidn METODO PARA ESTABILIZAR PACLITAXEL EN UNA
8 [ E N

Direccibn Postal Rogamos dingir toda la correspondencia relacionada con
esta Solicitud a

SIMONA A, LEVI-MINZ!, PH D

BAKER NORTON PHARMACEUTICALS, INC

4400 Biscayne Boulevard

Miam:, FL 33137

Tel (30) 5756061

Fax (305) 575-6064

Adjuntos

Memoria descnptiva 3 Paginas

Se autonza al Comisario a cobrar los aranceles de presentacién a travaes de la
cuenta Numero 50-0943 Arancel $150
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La invencién no fue hecha por una dependencia del Gobiemo de los Estados
Unidos mi por contrato con una dependencia del Gobierno de los Estados
Unidos

Atentamentse, firmado SIMONA A. LEVI-MINZ|, PH D, Registro 34750

Fecha 21 de enero de 2000

EN LA OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS UNIDOS
SOLICITUD DE KAI ZHANG Y GREGORY A SMITH

NUMERO A SER ASIGNADO,
FECHA DE PRESENTACION ADJUNTA A LA PRESENTE
TITULO DO PARA PACLITAX A SOL

DE CREMOFOR ANOL

Expedientse BNP0206-P

Certificado de despacho por expreso EK062989721US con facha 21 de enero
de 2000 firado por Angelo Mignanelli

Casilla de Solicitudes de Patente Provisionales

Washington, DC 20231

De mi consideracidn

Adjuntamos para su presentacién en la Oficina de Patentes y Marcas de los
Estados Unidos los siguientes documentos

1 Caratula de Solicitud Provisional (1 pagina)

2 Solicitud de Patente Prowisional (S paginas incluyendo 5 paginas de
memona descrptiva)

3 Aviso de Retomo

BAKER NORTON PHARMACEUTICALS, INC

SIMONA A. LEVI-MINZI, Ph D
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Tel (30) 575-60614400 Biscayne Boulevard
Miam:, FL 33137

Tel (30) 575-6061 .

Fax (305) 575-6064
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METODO PARA ESTABILIZAR PACLITAXEL EN UNA SOLUCION DE
CREMOPHOR EL/ETANOL

La presente invencidn provee una proceso novedoso para trtar Cremofor
EL con bajo contenido de sales de carboxlato y bajo valor pH Este Cremofor
EL tratamiento puede ser utiizado para preparar composiciones farmacéuticas
estabilizadas, espaciaimente una formulacién de paclitaxel El tratamiento de
Cremofor EL con oxido de alyminio y silicatas de magnesio para la remocion de
aniones de carboxilato, es el tema de patenteas importantes de BASF
(fabncante de Cremofor) y BMS (Para su preparacion de Taxol (MR)) La
supresion de la ionizacién de &écido carboxilico de aniones carboxilato —
catalizadores en la degradacibn de Pacltaxel- por agregado de acidos
Bronsted tal como se descnbe en la patente de BMS, Na Pro Bio Therapeutics,
Incy F H Faulding, Ltd Un método para pre-tratar Cremophor EL con resina
de intercabio catiénico fuerte para disminuir el contenido catiénico, inventada
por Nikolayev, Schein Pharmaceuticals, Inc

Se sabe que el carbon activado es amplamente utilizado para
punficacion en el proceso de sintesis organica Con un &rea de superficie
grande, el carbon puede absorber compuestos polares, tales como agua, sales
carboxiladas y substancias colorantes lo cual pensamos sea la causa de la
degradacion de paclitaxel en esta composicién de la invencion

Resultados
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TABLA
Muestra % Paclitaxel restante
(80°C durante 48 horas)
Cremophor EL® Tratado con Carbén 98,2
Cremophor EL® sin tratar 422

El valor del pH de las muestras se midié luego de una dilucion con agua
110 Se analizé la concentracién de potasio en las muestras El color de las

muestras también se midi segun se muestra a continuacion

Muestra K'(ppm) | pH Color

(Vis 425nm, Al))
Cremophor EL® Tratado con 1375 | 427 0,0381
Carbon
Cremophor EL® Sin tratar 398,7 | 606 0,0516

Plan de Optimizacién del Proceso
A fin de lograr una formulacidn més estable para uso comercial, se esta
trabajando actualmente en la optimizacién de los parametros del | proceso y
método de testeo de control de calidad Los parametros clave para Cremophor
EL tratado incluyen
Contenido K 40 — 80 ppm
Contenido Na 20 - 40 ppm
Agua menos de 1,5%
color menos de 0,04 AU nm (célula 1,0em)
pH 4,2 - 4,6 (1 10 dilucibn con agua)
Estabilidad de la formulacion Recuperar no menos de 98,5% de paclitaxel

luego del almacenamiento a 60°C durante una semana
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Procedimlento

Se colocd cierta cantidad de carb6n en un homo a 120°C durante
aproximadamente 16 horas, se agregd Cremophor Elpara obtener para hacer
una suspension lechosa de Cremophor El, de carbdn 10%(p/p), la solucion se
calentt a 45°C con una placa callente durante tres horas con agitacién
mecanica, se enfnd naturalmente a temperatura ambiente, manteniendo la
agitacién durante dos horas adicionales Luego se filtrd la solucion 1shcosa dos
veces usando filtros de 10um y de 0,45um

Se praparé la formulacion de paclitaxel disclviendo 6 mg/ml de paclitaxel
en Cremophor EL y etanol deshidratado comercial o pretratado 50/50 (viv) Se
pusieron dos miliitros de la solucién de formulacién en un vial de vidno de 6
cm® Los viales se sellaron con una tapa con una cara de Teflon y se
almacenaron durante un cierto periodo a 80°C, se analizaron por HPLC para

determinar la concentracién de paclitaxel
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PURIFYING POLYOXYETHYLATED CASTOR OILS WITH ACTIVATED CHARCOAL
TECHNICAL FIELD

The present ovention relstes to the removal of mpurities from
palyethoxylated castor ouls, and formulanans contmining the treated castor oils and active
agents -

BACKGROUND OF THE INVENTION

Polyethoxylated castor cls aro commonly used as solubilizing md/or
disperming agents for =2 vanety of phermaceqtically acnve agents thar mro substmntially
insoluble in water Impunties tend to cutalyze the decomxponuca of the pharmacsuncally
acuve agents, partcularly ann-necplasac agents such as pacitaxel In particular it has been
found that pharmaccuncal composiions of paclitaxel in a co-solvent system contamung
dehydratad ethyl alcohol and commercial grade Cremophar EL® exhibit a loss of poency of
groater than 60% after scarage for 12 weeks at 50°C, the loss of which 15 arributable to the
dacomposiion of pachtaxel during storage. In addition w the impunnes such as colorants
and dopants that are comtuned m the castor oil solution that 18 used (o prepare the
pharmaceuncal composicon, other smpunues arc formed during storege of the ultimats
pharmaceuncal {ormulauon  Such impunbes include fibrous precipitats of unknown
compesition and which also causc loss of powency of the active ageut.

US Pawent 5 504,101 w Agharker, e al, teaches a mathod for treating a
polyoxyethylated castor g1l with an acid or contactad with alumuns 0 reduce carboxylase
amon content, thereby extending sheif iife and [ower amounts of degradanioa by-products.
US Patent 5925 776 to Nikolayev, ¢ al teaches methoda of reducing cadon contents of
polyoxyethylated castor oils by pre-oreanng the caswor oil with a strong cahome exchangs
resin such as styrena divinyl benzene Intemanonal publication gumber WO 00/23070 to Bem
Yenue teaches 2 method for punfymg polyoxyethylated castor oils by contacung a salution of
castor o1l and an aleohol with a column contnmng activated carbon, followed by contact with
an 100 exchange resin column to remove residual amounts of carben
SUMMARY OF THE INVENTION

Apphcants have devised a2 method for removing impuntes from
poiyechoxylared castor oils withaut requineg cumbersome chramatographic procedures
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Hence, oue aspect of the prasent mvemion 15 directed 10 a polyoxyethylaed
castor il produced by the steps of prepanng a suspennon of activaced charcoal 2 a
polyoxyathylased castor ol (0.2, 2 commercial grade caster oul), and seperating the acovated
charcosl from the polyoxyethylated castor o1l In preferred embodiments, the suspension is
heatad prior to separaing and the separstion of the acuvated charcoal from the castor ol
perfumed while the suspension 15 soll beated. In a mare prefmred embodoment, oupunties
are removed by prepared by preparng a suspension of achvated charcosl md a
polyoxysthylated castor 01l wharein the activated charcoal has & median surface area of about
900 m%g, and 15 present in the suspeamon 19 an amount of from 3 to sbont 20% (w/w)
heatug said suspension at a eemperature of from about 30°C to about 60°C for a peniod of
ume of from about 1 1w about 6 hours and flleenng the heated suspension to separats the
acovared charcoal from the castar il  The cagtor cals of the present invention have reduced
umpunues (e §.. colorants and alkaly metal cauons meluding K* and Na*) relazve to castor
oils not having undergune the processes described heran,

Another aspect of the present 1nvention is dmected 1o ths punficabon process
per s¢, winch entails preparing a suspension of activated charcoal 1n the polyoxyethylawd
castor cil under condwnons of ume and remperanmme 30 as to allow the )mpunbes to be
removed from the castor oll

Another aspect of the present mvention 15 duwrected 10 compomtions and
formulauons comtaimmng a polyoxyethylated castor ol treated 1n sccordance with the
aforemennoned process, and an acove agent. The agent 15 soluble or dupersible m the castor
o1l In preferred embodiments, the acnve agent 13 an anu-neoplastic agent, more preferably a
taxane such as pachuxel More prefered compositons also contam, i addition to the
pacliaxe! dehydrated ethanol and cxnc acvd  Processes of making the composinons are also
pravidad.

BEST MODE OF CARRYING OUT THE INVENTION

Polyaxyethylated castor oils are produced by condensation of easter ol with
cthylens oxide Preferred ails are commercially available under the trade names Cremophor
EL® and Cremophor EL-P (BASF) Other prefemed castor oily include polyoxyl 33 castor
ol and Cremphor RHE0  Alternatively, Cremaphor may be prepared tn accordanes with the
methods disclosed in U S Patent 3,070,499



Activated charcoal 15 commercanlly avmlshle from several sources ¢ g
Calgon (Putsburg, PA) and Spectrum Chomcal Msmfictunng Corp. (Gardens, CA)
Aleruatively, charcoal may be activated 1n accordance with sandeyd procedures, notably by
chemical treasment, or stcam or some other heat source, charcoal can be “sctvated”
Bonohomme-Paivre e1 al., Life Sc1 64(9) 817-827 (2000), for example, disclates pmnewood
charcoal LSM (CECA-SA, 92 La Défensc) and peat charconl SX4 (Norit 93, Le Bianc
Masnil), acnvated by steam and washed with phasphoric acid. The surface absarpnon for
pinewood charcoal 1s 1,000 m?/g and 650 m?/g for peat charcoal. Jo genersl, the activated
charcoal has a surface arca nmgmg from about 500 to abowt 1300 m¥g, end preferably a
medinn surface area rangs of sbout 900 m*/g

To reduce the unpuntes in & given polyoxylated castor ail, a predewrunad
amount of the oll 15 added together with actvated charcoal to producs a suspennion of the
charcoal 1n the ml In geaenl, the charcoal Is presant m the suspension in an amount of from
3 w abowt 20% (w/w), preferably from about 5 o about 10 % (w/w). Tho castor off and
scuvated charcoal are allowed to reman 1n contace under condinons and for a penved of tims
suitable to aliow removal or capture of impuriaes by the charcosl Although not intending ©
be bound by any perncular theory of operanon, it 1s belioved thar the activated charcoal
adsorbs the impuntes In preferred smbodiments, the suspension 15 beated, geoerally at o
temperature of from about 30°C to about 60°C, and for a period of time from about 1 to sbout
6 hours [t is believed that the heanng enhances absorption of umpurities and thus facilicates
therr removal from the castor o1l It 15 also preferred to sor the suspensiom, at least
penodically The activated charcoal 15 then separated from the castor ol  Thus separadon 1s
convemently performed by at least one filtranon step In the event that (wo or more fileration
steps are used, filters having succestively smaller apertures are used In prefemred
embodiments the heated suspension 13 filiered winle it is sdll heatad. Tt 18 believed thae the
lesser viscosity of the heated suspension facilustes filomtion In lass preferred ambodiments,
the heated suapension 15 allowed to cool to sbout room temperature, optictnally wich surring.

The creatment or punfication process removes impurites from the castor oil.
The main impunues removed inciude colorants (e g, natmrally occurmmg color-stufls
contuned m castor oils, and dopants and other chamcal addidves that are wicluded (n the
final commercial produet) and alkali metal catons such as K* and Na* In prefemred

3
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embodiments, the thus-treated castor cal has a color content of no greater then shout 0 043
absarbance unics (AU), measured a1 425 nm/lcm cell In mare preferred embodonents, the
castor cal bias a color coptent of no more than about ) (38 AU  With respect to canions, the
casttx oils of the present lavendon have a K* content 15 no more than sbout 80 ppm. more
preferably no maore than about 50 ppm, and a Na* content o more than about 10 ppm. In
other preferred embodments, the castor ml has 2 water content of no greater than about 2.5%

The polyoxyethylared castor cul of the present wnventqn chaperse or solubihize a wide veriety
of scave ageuts, ncludng pharmaceutical agents ¢g mnesthencs (¢ g, bamzocmune),
unmuaosuppressive agents, ant-fungal ageats (¢ g, muconazole and clotrimamale), ann-
bactenal agents {e.g, hexidine), non-steroidal anti-anflammatory agents (e.g, diciofenac),
vinmuzs (e g A, D, E and K), cosmetics (¢ g deodorant and aatipersprrant actives such as
alumioum Zwrconium chionde, aluminum chionde and sodium bycarbonate) and feedgtuff, and
other agants auch as excipients (e.g solvemts, thickevers, colors, dyes, flow ada, labneants
snd pon-volatle shicones such as cyclometiucone and clays ¢.g , benwomte. In prefemmred
embodiments, the active agent 15 an anu-ncoplasac agenr Suitsble ann-neoplastic agents
mcluds tenipaside, a semu-synthetc derivative of podophyllotoxn having the chemtcal nama
4 -demethylepiodophyilotoxin 9-(4 6-0-2-thenylidena-3-D-glucapyranonide), camptothecin, &
compound 1soloted from the seemwood of the Chiness tree, and taxanss (¢ g obtamnable from
the Yark of Pacific yew trees) In more preferred embodiments, the antl-neoplastic agent 13 a
taxape Sultable taxanes include pacliaxel and its prodrugs (e.g docetaxel), derjvatves,
pharmaceutically accepeable salis and meubolites thereof Docetaxal (N-debenzayi-N-tert-
butoxycarbonyl 10—deacetyl pacheaxel) 15 commercially available umder the made name
TAXOTERE® (Rhone-Poulenc Rohirer SA ) Taxol anslogy and danvatives ars disclosed 1
the lierature, «.g U S Patents 6,103 698 and 6,136,990 WO 94/03093 Kingston, DGL
Taxol the chemustry and structure-acuvity relatonships of 2 novel anticancer ageat. Trends
Biotectmology 12 222-227 (1994), and Alder JD et al Prochmcal in vivo efficacy of two
dihydrotaxane analogues aganst human and murine wmors Br J Cancer 73 560-564
(1996) Other than docetaxel other pradrugs include the 2-gmitn salts of pachoaxel snd
doceraxel particularly the 2-methylpyndimum masylare (2-MPM) salss.  Preferred
metabohizs of pachiaxe] designated A, B and C, are representad by the following formula



Wadll G
=

In the formula, metabohite A- R, = H and Rz = OH, etabohte B R, = OH
end R; =H ond metahoHteC Ry mHandRy=aH

In the case of wmxanes. i 15 particularly prefierred that the castor onl 4 contaned
in adnuxrure with an alcohol such as dehydrated ethanol A 30.50 muxawe (w/w) is
preferred  Stabilizers may also be added Cimnc acid 19 a preferred stabilizer

The products and methods of the present invention are further lustrated by
the following example The pressnauon of thhs example 13 by no way nended to lamt
applicants’ invennion in any way Unless otberwise specifiad, all percontages are by weight.

EXAMPLE

One hundred grams of chareoal were placed 1o an aven at [20*°C for abour 16
hours. Nine hundred grams Cremophor EL® were added to make a 10% charcoal (w/w)
Cremophor EL® slurry solunon  The solution was heated to 45°C with a hot plate for three
hours with mechanical sirnag, followed by coolmg to room temperature, followed by sturing
for two additional hours The slurry sofution was then filterad twics usmg a 10pum filter and a
0 45 ym fiiter

The pachitaxel formulanon was prepared by dissolving 6 mg/ml of pachaxal
i S/SO (v/v) commercial or pre-treated Cremophor EL® and dehydrated ethanol. Two ml
of the formulation solunon were placed m a 6 cc glass vial The vials were sealed with a
Teflon faced cap and stored for 48 hours az 80°C. They were analyzed by HFLC for the
concentranon of puclitaxel The results were as follows k was found that 98.2% of the
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paclitaxe]l remamed 1n the sample treated with charcoal whereas 422% of the paclitaxel
remaned 1n the untreasd sampls  Thus, the processes of the present mvennon aad ths
formulations produced thersby possess greater storsge stainlity, particolsrly compered
identical formulations made withcut the trearment ov purification of the present inveouon

The pH valis of both samples was measured following 1 10 diluaon wath
warer The potassivm concentrahon and the color of the szmples were aualyzed as well The
results arc shown 1n the Table below

TABLE
Sample % Paclitexol remmmng (30°C for 48 hours)
Charcoal Treassd Cremophor EL® 982
Lntreated Cremophor EL® 422

The pH value of the sumples was measured following 1 10 diludon with watar The
poassium concentranon of samples was amalyzed. The color of the samples also was
measured a5 shown in following

Sampie K (ppm) pH Color (Vig 425 um, AU)
Charcoal Treated Cremophor EL® 137 5 427 00381
Untreated Cremophor EL® 3987 606 00516
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2 Sampedro eral J Microencapsulation 11(3)309-318 (1993)
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INDUSTRIAL APFLICABILITY

The preseat mvenaon is uscful the preparanon of compasitions, pasticularly
pharmaceuncal componitions contumng polyethorylated castor culs.

All patent snd nom-patent pubhications cited (n this spacxficstion are indicstive
of the level of skll of thoss skilled in the art 0o which dus invenoon pertaina  All these
publicanons are berein incorporated by reference to the same extent o5 if each mdividual
publicanon or pazemt spplicanon was specifically and mdividusily iadicated as being
ncorporared berean by reference
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CLAIMS

1 A polyoxynthylaged castor o1l produced by

prepanng a suspension of activated charcoal and & polyaiyethylawd casoor oul,

and -

separanng the activated charcoal from the polyonyethylated castor oil
2 The castor ol of Claum 1 wherein the charcoal is present in the suspension in an
amount of from 3 w sbout 20% (w/w)
3 The castor oil of Clmm 1 whereln the activated charcoal 18 present m the suspension
in g0 smount of from about 5 o about 10 % (w/w)
4, The castor ol of Claum 1 wherein the achvated charcosl has a surface ares maging
from about 500 m*/g to about 1300 m*/g.
5 The cemor oil of Cimm 1 further compnamg heanng the suspension poor o sald
scparatng
6 The castor o1l of Claim § wherein sud heanng 15 condncted at a temperature of from
about 30°C to about 60°C
7 The castor sl of Clam 6 whevemn smid heanng 15 conducted for & pertad of time of
from about 1 0 about 6 hours
g The castor oul of Claimn | wherein sald separating compnses filienng the suspension
9 The castor o1l of Claim 8 wheremn smd filienng comprnises at least two filtration steps
using filiers with successively smaller apertures
10 The castor oil of Claim 1 which is Cremophor EL®
11 A formulauon compnning the castor ol of Claxmn 1 and an active agent.
12 The composiuon of Claim 11 wherean smid acnve agent ts an and-neoplastc agent
13 The compomtion of Clmim |2 wherewn said anb-ncoplasne agent is & taxane
14  The composiuon of Clmim 13 wherein siyd taxane is pachitaxel.
15 The composiuon of Claim 13 further compnising an alcabol
16  The componuon of Ciaxm 15 wherein said slcahol compnses dehydrazed ethanol
17  The composition of Claim 13 firther compriamg an acid.
18  ‘The composinon of Claim 17 wherein said acid 15 c1nic aced.

19 A polyoxyethylated castor o1l produced by
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prepanng & suspension of activated charcoal and & polyoxylated eastor oil wherein
the activatad charcoal has 3 median surface arva of ahout 900 m?/g, and 13 present in
the nupension 15 an amount of from 3 o about 20% (wiw),
heanng said suspension at a temparanire of from ahout 30°C to about 60°C for a
period of ume of from about 1 o about 6 hours and
filtening the heated suspension to seperate the activated charcoal from tha castor
ol
A polyoxyathylated castor orl formulation produced by
preparing s suspension of achvated charcoal and a polyoayethylated castor ail
whersmn the activared charcoal has a median surface area of about 900 m’/g, and
present 1n the suspension m an amount of fram 3 w about 20% (w/w);
heating sard suspension at a temperature of from about 30°C to sbout 60°C for a
panod of time of from about 1 to about 6 hours;
filtening the heated snspension o scpamto the activated charcoal from the castor
ol and
adding an active agent to the filtered castor ofl
21 The formulanon of ¢clum 20 wherein the active agent is a taxane
22 The formulatign of claam 21 wheren the axane 18 paclitaxel
23 The formulation of clwm 22 wherein smd adding further comprisas adding dshydrated
ethanol
24 The formulation of cluum 23 wharein anid adding further comprises adding citne acid.
25 The formulauon of clam 24 wherein sad castor ouf 15 Cremophor EL®

Ly
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ABSTRACT
Purifyng Polyalkoxyethylated Cagtor Oils with Activated Charcoal

Disciosed are polyoxyethylated castor gils produced by prepanng a suspennon
of actvaled charcoal and & polyoxyediylated castor ol, and seperabing the actvated charcosl

from the polyoxyethylated castor ol Also dusclased are compositions contaimng the treated
castor oil and an active agent such as a pharmaceutical agent.
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