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1. Yo, Emilio FERRERO, identificado como aparece al pie de mi
firma, actuando como apoderado en el asunto de la referencia,
atentamente, solicitoc se efectlie el examen de patentabilidad de la
solicitud en referencia segiin lo establecido en el articulo 44 de
la Decisién 486 de la Comisién de la Comunidad Andina. Para tal
efecto presento junto con este escrito el recibo No. 02-56,212 por
valor de $318.000.00, que corresponde a la tasa fijada segfin lo
dispuesto en la resolucidén No. 44691 del 31 de diciembre de 2001.

2. Ruego atentamente a la Sefiora Jefe se sirva ordenar que se

anexe este recibo, para que se efectle dicho examen y se continde
con el tramite de la solicitud.

Bogotsa, § SEP 2002 (
Sefiora Jefe, - .
Q.Q. e\
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2020/
Bogota, D.C.,
Doctor Oficio N°
Emilio Ferrero =uvii2119
Apoderado
REFERENCIA Radicacién 00 07997
Tramite 002
Evento 001
Actuacion 430
Folios 030

Como resultado del examen de patentabilidad de la solicitud de patente de invencion N°
00 07997, realizado segun el articulo 45 de la decisién 486 de la comisién de la
Comunidad Andina, se notifica:

Documentos estudiados:

. Descripcion: folios 2-40

. Ejemplos: folios 40-52

. Capitulo reivindicatorio estudiado: folios 92-97

. Se reivindica prioridad presentada en Estados Unidos, el 08.02.99, bajo el nimero
60/119170

Objeto de la invencion

Segun las reivindicaciones 1 a 35 de la presente solicitud, se refiere a vehiculos no
acuosos estables de fase simple y formulaciones que contienen dichos vehiculos. Las
formulaciones comprenden un agente de beneficio uniformemente suspendido en el
vehicuio, ia formuiacién es capaz de ser aimacenada a temperaturas que van desde el frio
hasta la temperatura corporal por largos periodos de tiempo.

Clasificacion internacional de patentes A 61 K 9/00

Claridad de la solicitud

El articulo 30 de la decision 486 de 1a comision de la comunidad andina establece que:
*Las reivindicaciones definiran la materia que se desea proteger mediante la patente.
Deben ser claras y concisas y estar enteramente sustentadas por la descripcion”



Teniendo en cuenta lo anterior, las reivindicaciones se relacionan con un ndmero
extremadamente grande de posibles combinaciones de compuestos, debido a que tales
compuestos se definen con términos vagos como “vehiculo viscoso®, “disolvente®,
“tensioactivos” o “polimeros”, los cuales abarcan un gran nimero de posibilidades. Sele
recuerda al solicitante que las reivindicaciones deben ser claras por si mismas y que una
composicién se define por sus componentes especificos y la proporcion de los mismos
para que se diferencie de las existentes en el estado de la técnica

Favor hacer las aclaraciones y correcciones del caso.

Excepciones a la patentabilidad

El art. 20d de la decisién 486 establece que “no serdn patentables los métodos
lerapéuticos o quirdrgicos para el tratamiento humano o animal, asi como los métodos de
diagnéstico aplicados a los seres humanos o0 a animales”

Teniendo en cuenta lo anterior, el contenido de las reivindicaciones 30-35, que trata de
“Un método para tratar un sujeto que sufre de una condicioén...”, no es patentable.
Determinacién del estado de la técnica:

Consultadas las fuentes de informacién con que cuenta este despacho, se encontraron ics

siguientes documentos, anteriores a la fecha de prioridad de la presente solicitud -
08.02.99-, relacionados con la materia de la presente solicitud:

N° { Documento Titulo Fecha de
publicacién
1 US 5071642 “Composiciones que contienen 10.12.91
dihidropiridina”

2 | WO 9827962 | "Composicién en gel de depdsito inyectable y 02.07.98
método para preparar la composicion”

3 | WO 9827963 | “Composicion en gel y métodos® 02.07.98
4 | US 5385738 | “Inyeccién de liberacién sostenida” 31.06.95
5 | US 5756450 | "Monoésteres solubles en agua como 26.05.98

solubilizadores para compuesios
farmacolégicamente activos y excipientes
farmacéuticos y formas galénicas de
ciclosporina novedosas”

6 | US 4734284 | “Preparaciones de etoposido” 29.03.88

7 | WO 8638142 | “Composiciones farmacéuticas que
comprenden un inhibidor de proteinaza y un 12.12.96
monoglicérido”

Evaluacién de los requisitos de patentabilidad:

El articulo 14 de la decisién 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 todos los campos de la tecnologia, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacion industrial®

En cumplimiento del articulo 14 de la decisién 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 patentabilidad de la invencidn reivindicada en la solicitud en
estudio.

Evaluacion de la NOVEDAD

El art. 16 de la Decisién 486 contempla "Una invencién se considerara nueva cuando no
esta comprendida en el estado de la técnica”

La patente US 5071642 presenta en sus ejemplos 1-4 composiciones gue contienen
polimeros y disolventes junto con nifedipina

La publicacion WO 9827962 presenta composiciones que comprenden un polimero, un
solvente y un emulsificante, junto con un agente de beneficio

La publicacién WO 9827963 presenta composiciones que comprenden un polimero, un
solvente y un emulsificante, junto con un agente de beneficio

La patente US 5385738 publica en sus ejemplos 12, 14 y 15 que contienen una proteina,
un tensioactivo y un disolvente

La patente US 5756450 revela en sus ejemplos 13-22 composiciones que comprenden
ciclosporina, un tensioactivo, un disolvente y/o un polimero

La patente US 4734284, en su ejemplo 4, revela composiciones que contiene etoposido,
solvente y un polimero

La solicitud WO 9639142 publica composiciones que contienen un agente de beneficio,
un disolvente, un polimero y un tensioactivo

Comparando elemento por elemento, las composiciones que se pretenden proteger son
iguales a las reveladas en los documentos citados y pueden afectar la novedad de la
presente solicitud.

Evaluacion del NIVEL INVENTIVO

El art. 18 de la Decision 486 contempla "Se considerara que una invencién tiene nivel
inventivo, si para una persona del oficio normalmente versada en la materia técnica
correspondiente, esa invencibn no hubiese resuitado obvia ni se hubiese derivado de
manera evidente del estado de la técnica”

La patente US 5071642 presenta en sus ejemplos 1-4 composiciones que contienen
polimeros y disolventes junto con nifedipina

La publicacién WO 9827962 presenta composiciones que comprenden un polimero, un
solvente y un emulsificante, junto con un agente de beneficio

La publicacién WO 9827963 presenta composiciones que comprenden un polimero, un
solvente y un emulsificante, junto con un agente de beneficio

La patente US 5385738 publica en sus ejemplos 12, 14 y 15 que contienen una proteina,
un tensioactivo y un disolvente

La patente US 5756450 revela en sus ejemplos 13-22 composiciones que comprenden
ciclosporina, un tensioactivo, un disolvente y/o un polimero



La patente US 4734284, en su ejemplo 4, revela composiciones que contiene etoposido,
solvente y un polimero

La solicitud WO 9639142 publica composiciones que contienen un agente de beneficio,
un disoivente, un polimero y un tensioactivo

Teniendo en cuenta el objeto de la solicitud, el cual es proporcionar composiciones que
contienen un agente benéfico, un solvente, un tensioactivo y un polimero, es una
derivacion evidente del estado de la técnica ya que los documentos cntados ensefian
composiciones similares que tienen el mismo propésito.

Una persona versada en la materia utilizaria las ensefianzas de los documentos citados y
fabricaria las composiciones que se pretenden proteger.

Finalmente, no se presentas ventajas de las composiciones que se pretenden proteger en
relacién con las del estado de la técnica.

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

N° Documento Reivindicaciones Requisito que
afectadas afecta
1 US 5071642 1-13 Novedad
1-29 Nivel Inventivo
2 WO 9827962 1-13 Novedad
1-29 Nivel Inventivo
3 WO 9827963 1-13 Novedad
1-29 Nivel Inventivo
4 US 5385738 1-13 Novedad
1-29 Nivel Inventivo
5 US 5756450 1-13 Novedad
1-29 Nivel Inventivo
6 US 5734284 1-13 Novedad
1-29 Nivel Inventivo
7 WO 9639142 1-13 Novedad
1-29 Nivel Inventivo

En cumplimiento 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 fecha de la notificacion de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para |la concesidn, se denegara la patente.

Notifiquese el presente oficio confarme a lo dispuesto en el numeral 5.2, literal e), del
capltulo 5 del titulo primero d Cirdular Unica N° 10 de 2001

Alix Carme spedes’de Vergel
Jefe dela I;Mslén de Nuevas Creaciones

17 FEB. 205

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

CONCEPTO TECNICO EXAMINADOR TECNICO
NGmero 0189 Cédigo 202024
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157 ABSTRACT

Solid drug formulations for oral administration contain-
ing onc or more dihydropyridines in doses of between
10 and 240 mp and suitable to be administered as 2 single
dose per day for the treatment of circulatory disorders
and high blood pressure.

11 Claims, No Dmwings



L

5,071,642
S 6
EXAMPLE | ~continued
Pol,n‘lmm.ldd 1813
le
Nifudipine Y e Odyri ®
(rvaage et el 200 nos The preparation of the melt and of the tabiew having
Folygthylsne giycol . oo g uonmo_l‘wmornilbdiplmpernblnheﬂ'ecudm
M"""",MI . weight a0g 4 menner similar to Example 4.
03 10 EXAMPLE 6
The two palyethylene glycols are mixed together Nisedicd Ty
sticring. The stearyl alcohol is added to the meh and (xverage weight 2,000)
also mehed. After addition of the polyvinylpyrrolidone |, Steavyl nicobol E.g:

the still-liquid mass is poured into hard gelatin capsoles,
size 3, in ant amoum of 310 mg, corresponding to 20 mg
of nifedipine.

EXAMPLE 2

Nifecipina 10g
Folyethylens glycol 0y
(sversge molecular weight 200}

Folyethylane glycol 2Bg
(average molecular weight 20,000)

Stearyl alcobol Mg

The preparation is effected in a manner similar 10
Example 1. The melt is filled into hard gelatin capsules,

size 1, In an amoum of 465 mg, corresponding to 30 mg 30

of nifedipine.
EXAMPLE 3
Nifedipige 10g
Polyechylene glycal LT
{avernge roolecular weight 200)
Octyl alcohol 15g

The nifedipine is stirred into the molten polycthylene 40

lycol and dissolved. The faity alcohol is then added.
The melt is poured into hard gelatin capaules, size 0, in
an gmount af 630 mg, corresponding to 40 mg of nifedi-

pine.
EXAMPLE 4
Nifedipiaz Wg
Folysthylsne glycol “0g
(sverage molcenlar weight §,000)
Scary) aleabnl l:.
Folyviayipyrrolidone F

The melt is prepared in the manner indicated in Ex-

3

45

The melt is prepared in & manner similar to Example
3. The melt is filled into hard gelatin capsules, size 1,
with s pifedipine content of 40 mg.

In Vitro Liberation Rates

The Jiberation behavior of the active substance from
the drug forms was tested in accordance with the US
Pharmscopoeis. The pH of the liberation medium was
maintained constant at 1.5 (values given in % of the
amount of active substance present in each case).

As comparison there was used an ordinary commer-
cial retard tablet (Adalst & retard, 20 mg).

TABLE 1

Exl Eal Evd Exé4 ExS Eré¢ Comrol

) % % = * b %
1h 13 14 19 2Ls 2 13 F )
2h 1 n 15 4] 17 il 45
Jh NS 28 3 55 24 40 n
4h 4 ) &7 [ ] = 46 66
5h & “ 3 n M 5 n
b & 3 “ n 37 5 T
Th 62 9 L1} 40 L] 76

Examplies 1 10 6 show no substantial differences from
the control in liberation behavior which demonstrates
that bload levels are maintained for a longer period than
heretofore produced in vivo in the prior art.

‘The formulations of the present invention were tested
as to their bioavailability on test subjects.

EXAMPLE 7
The drug form in sccordance with Example 1 was

50 tested on each of four healthy volunteers of an age of

between 18 and 40 years. They received 2 capsules of 20
mg esch as single dose corresponding to 40 mg nifedi-
pine, or 3 capsules of 20 mg each as singje dose corre-
sponding ta 60 mg nifedipine. At given time intervals,

ample 1. The mels s then poured out and after harden- 55 blood was taken from the antecubital vein and the

ing is comminuted by means of a screening machine to
an upper particle size of 1.0 mm.

The ground powder is mixed with 19% by weight
each of magnesium stearate and colloidal silica. The

mixture is compacied to form oblong tablets coataining €

60 mg nifedipine.
EXAMPLE 5

Nilpdiping

Polyahylene glycol 4503
{avavage enolecular welgit 2,000)

Steary] aloohol

N6y

plasma examined for nifedipine by selective HPLC

Resalts
Time(hoonn) 0.3 1 2 3 4 ] y 12 M M
Wmgaver- 45 69 13 63 &3 4.7 53 o6 46 1B
apeof N = 4 .
{ng/mi)
Wmgaver- 19 04 126 9% &6 111 &7 A1 7.7 15
ageof N = 4
(mg/ml)

\38@*‘/
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(54) Tile: INJECTABLE DEPOT QEL COMPOSITION AND METHOD OF PREFPARING THE COMPOSITION

(57) Atwtract

Anm,hcwledepugelmpmlﬂmmainhgnpolymr.uolvemﬂmand'mnlveﬂnpolynmmdHﬂnbyfhnnavlmpl,l

EMULSIFIED WITH 10%
a

ETHANOL IN WATER

bencficial agent; and an emulsifying ngent in the form of a disperscd droplot phase in the viscous gel. The injectabls | compasition
cin bo propered by mixing the polymer and the solvent so that the snlvent dissolves the polymer and forms a ﬂ”o::l’::tlﬂ The bencficial

agen is dissolved or dispersed in the viscous gel and the enwisifying agent is mixed with the beneficlal agent contuining viscous gel. The
enlsifying ageat fonns a dispensea) druplet phase in the viscous gel to provide the injectable depot gel composition. The injectablc depot

ge! composition can deliver a beneficial agent to a human or animal with a desired relesse profile.




WO 98/27962 . PCT/USYTIZAML
1 E B NTS
2
3 As cxplained above, one aspect of the present invention relates to an
4  injectable depot gel compaosition compriging:
5 A) a biocompatible polymer;
6 B) a solvent that dissolves the biocompatible polymer and forms a viscous
7 gel:
8 C) a beneficial agent; and
9 D) an emulsifying agent in the form of a dispersed droplet phase in the
10 viscous gel.
11 The polymer, solvent and emulsifying agents of the invention must be
12  biocompatible, that is they must not cause irritation or necrosis in Ihe envirormment
13 of use. The environment of use is a fluid environment and may comprise a
14  subcutaneous or intramuscular portion or body cavity of a human or animal.
15 Polymers that may be useful in the invention may be biodcgradable and may
16 include, but are not limited to polylactides, polyglycolides, polycaprolactones,
17  polyanhydrides, polyamines, polyurethanes, polyesteramides, polyorthoesters,
18  polydioxanones, polyacetals, poiyketals, polycarbonates, polyorthocarbonates,
19 polyphosphazenes, succinates, poly(malic acid), poly(amino acids),
20 polyvinylpyrrolidone, polyethylenc glycol, polyhydroxycellulose, chitin, chitosan,
21  and copolymers, terpolymers amd mixtures thereof.
22 The polymer may be a polylactide, that is, a lactic acid-based polymer that
23 can he based solely on lactic acid or can be a copolymer based on lactic acid and
24  plycolic acid which may include small amounts of other comonomers that do not
25  substantially affect the advantageous results which can be achieved in accordance
26  with the present invention. As used herein, the term "lactic acid® includes the
27  isomers L-lactic acid, D-lactic acid, DL-lactic acid and lactide while the term
28  "glycolic acid" includes glycolide. The polymer may have a monomer ratio of
29  lactic acid/glycolic acid of from about 100:0 to ahout 15:85, preferably from about
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60:40 to about 75:25 and an especially useful copolymer has a monomer ratio of
lactic acid/glycolic acid of about 50:50,

The lactic acid-based polymer has a number average molecular weight of
from about 1,000 to about 120,000, preferably from about 10,000 to about 30,000
as determined by gas phasc chromatography. As indicated in aforementioned U.S.
Patent No. 5,242,910, the polymer can he prepared in accordance with the
teachings of U.S. Patent No. 4,443,340. Alternatively, the lactic acid-based
polymer can be prepared directly from lactic acid or a mixture of lactic acid and
glycolic acid (with or without a further comonomer) in accordance with the
techniques set forth in U.S. Patent No. 5,310,865. The contents of all of these
patents are incorporated by refcrence. Suitable lactic acid-based polymers are
available commercially. For instance, 50:50 lactic acid:glycolic acid copolymers
having molecular weights of 10,000, 30,000 and 100,000 are available from
Boehringer Ingelheim (Petersburg, VA).

"The biocompatible polymer is present in the composition in an amount
ranging from about 5 to about 80% by weight, preferably from about 20 to about
50% by weight and olten 35 to 45% by weight of the viscous gel, the viscous gel
comprising the combined amounts of the biocompatible polymer and the solvent.
Once in place in the environment of use, the solvent will diffuse slowly away from
the depot and the polymer will slowly degrade by hydrolysis.

The solvent must be biocompatihle and is selected so as to dissolve the
polymer to form a viscous gel that can maintain particles of the beneficial agent
dissolved or dispersed and isolated from the environment of use prior to release.
Tlustrative solvents which can be used in the present invention include hut are not
limited to triacetin, N-methyl-2-pyrrolidone, 2-pyrrolidone, glycerol formal, methyl
acetate, benzyl benzoate, cthyl acetate, methyl ethyl ketone, dimethylformamide,
dimethy! sulfoxide, tetrahydrofuran, caprolactam, decylmethylsulfoxide, oleic acid,
and 1-dodecylazacyclo-heptan-2-one and mixtures thereof. The preferred solvents
are triacetin and N-methyl-2-pyrrolidone. Triacetin provides a high level of
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emulsifying agent and (c) beneficial agent, Prior to use the beneficial agent is mixed
with the emuisifying agent, and that solution or suspcnsion is mixed with the
polymer/solvent mixture to prepare the injectable depot implant for use.

The emulsifying agent is present in an amount ranging from about 5 to about
80%, preferably from about 20 to about 60% and often 30 to 50% by weight based
on the amount of the injectable depot gel composition, that is the combined amounts
of polymer, solvent, emulsifying agent and beneficial agent. Illustrative
cmulsifying agents are water, alcohols, polyols, esters, carboxylic acids, ketones,
aldehydes and mixtures thereof. Preferred emulsifying agenis are alcohols,
propylene glycol, cthylene glycol, glycerol, water, and solutions and mixtures
thereof. Especially preferred are watcr, ethanol, and isopropyl aleohol and
solutions and mixtures thereof. The type of emulsifying agent affects the size of the
dispersed dropiets. For instance, ethanol will provide droplets that have average
diameters that can be on the order of ten times larger than the droplets obtained with
an isotonic saline solution containing 0.9% by weight of sadium chloride at 21°C.

While normally no other components are prescit in the composition, to the
extent that conventional optional ingredients are desired, such as polyethylenc
glycol, hydroscopic agents, stabilizing agents and others, they are used in an
amount that does not substantially affect the advantageous results which can be
attained in accordance with the present invention.

To illustrate various aspects of the invention further, Figure 3 shows the
viscosities at different shear rates using water alone and an aqueous mixture
conlaining 10% by volume of ethanol at a weight ratio of 2:1 (gel:emulsifying
agent) using a viscous gel formed from 50% by weight of a 50:50 lactic
acid:glycolic acid copolymer and 50% by weight of triacetin compared to the
viscosities of the viscous gel without emulsifying agent.

I is to be understood that the emulsifying agent of the present invention does
not constitate a mere diluent that reduces viscosily by simply decrcasing the
concentration of the components of the composition. The use of conventional
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used herein means that 7% or less by weight of the solvent is soluble in or
miscible with water. For the purpt.:ses of this disclosure, solubility values of
solvent in water are considered to be determined at 20°C. Since it is
generally recognized that solubility values as reported may not always be
conducted at the same conditions, solubllity limits recited herein as percent
by weight miscible or soluble with water as part of a range or upper limit may
not be absolute. Far example, if the upper limit on solvent solubility in water
is recited herein as “7% by weight", and no further limitations on the solvent
are provided, the solvent "triacetin, which has a reported solubility in water of
7.17 grams in 100 ml of water, is considered to be included within the limit of
7%. A solubility limit in water of less than 7% by weight as used herein does
not include the solvent triacetin or solvents having solubliities in water equal
to or greater than triacetin.

The polymer, solvent and other agents of the invention must be
biocompatible; that is they must not cause irritation or necrosis in the
environment of use. The environment of use is a fluid environment and may
comprise a subcutaneous or intramuscular portion or body cavity of a human
or animal.

Polymers that may be useful in the invention may be biodegradable
and may include, but are not limited to polylactides, polyglycolides,
polycaprolactones, polyanhydrides, polyamines, polyurethanes,
polyasteramides, pc_:lyorlhoesters. polydioxanones, polyacetals, polyketals,
polycarbonates, polyorthocarbonates, polyphosphazenes, succinates,

poty(malic acid), poly(amino acids), polyvinylpyrrolidone, polyethylene giycol,
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polyhydroxyceliulose, chitin, chito_san. and copolymers, terpolymers and
mixtures thereof.

Presently preferred polymers are polylactides, that is, a lactic acid-
based polymer that can be based solely on lactic acid or can be a copolymer
based on lactic acid and glycolic acid which may include small amounts of
other comonomers that do not substantially affect the advantageous results
which can be achieved in accordance with the present invention. As used
herein, the term "lactic acid" includes the isomers L-lactic acid, D-lactic acid,
DL-lactic acid and lactide while the term "glycolic acid" includes glycolide.
Most preferred are poly(lactide-co-glycolide)copolymers, commonly referred
to as PLGA. The polymer may have a monomer ratio of lactic acid/glycalic
acid of from about 100:0 to about 15:85, preferably from about 60:40 to about
75:25 and an especially useful copolymer has a monomer ratio of lactic
acid/glycolic acid of about 50:50.

The (actic acid-based polymer has a number average molecular weight
of from about 1,000 to about 120,000, preferably from about 5,000 to about
30,000 as determined by gas phase chromatography. As indicated in
aforementioned U.S. Patent No. 5,242,910, the polymer can be prepared in
accordance with the teachings of U.S. Patent No. 4,443,340. Alternatively,
the lactic acid-based polymer can be prepared directly from lactic acid or a
mixture of lactic acid and glycolic acid (with or without a further comonomer)
in accordance with the techniques set forth in U.S. Patent No. 5,310,885.
The contents of all of these patents are incorporated by reference. Suitable

lactic acid-based polymers are available commercially. For instance, 50:50
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20°C, and weighed, and a candida_te solvent is added dropwise. The solution
is swirled to observe phase separation. When the saturation point appears to
be reached, as determinad by observation of phase separation, the solution
is allowed to stand ovemight and is re-checked the following day. If the
solution is still saturated, as determined by observation of phase separation,
then the percent (w/w) of solvent added is determined. Otherwise more
solvent [s added and the process repeated. Solubility or miscibility is
determined by dividing the total weight of solvent added by the final weight of
the solvent/water mixture. When solvent mixtures are used, for example 20%
triacetin and 80% benzyl benzoate, they are pre-mixed prior to adding to the
water.

Solvents useful in this invention are generally less than 7% water
soluble by weight as described above. Solvents having the above solubility
parameter may be selected from the lower alkyl and aralkyl esters of aryl
acids such as benzoic acid, the phthalic acids, salicylic acid, lower alkyl
esters of citric acid, such as triethyl citrate and tributyl citrate and the like, and
aryl, aralkyl and lower alkyl ketones. Among preferred solvents are those
having solubilities within the foregoing range selected from (i) compounds
having the following structural formulas :

o)
R,-C-0-R,
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in which R, is aryl or aralkyl, R, is lower alkyl or aralkyl, and R, and R, are
optionally the same or different, with the proviso that when each of R, and R,
are lower aikyl, the total carbon atoms in R, and R, combined are 4 or more,
and (ii) lower alkyl and aralkyl esters of phthalic acld, isophthalic acid and
terephtalic acid and (i) lower alkyl and aralkyl esters of citric acid. For the
purposes hereof, lower alkyl means straight or branched chain hydrocarbons
having 1-8 carbon atoms, optionally substituted with non-interfering
substituents; aralkyl means (lower alkyi)phenyl, e.g., benzyl, phenethyl, 1-
phenylpropyl, 2-phenylpropyl, and the like wherein the alkyl moiety contains
from 1-8 carbon atoms; and aryl means phenyl, optionally substituted by non-
interfering substituents. Many of the solvents useful in the invention are
available commercially (Aldrich Chemicals, Sigma Chemicals) or may be
prepared by conventional esterification of the respective arylalkanoic acils
using acid halides, and optionally esterification catalysts, such as described in
US Patent No. 5,556,905, which is incorporated herein by reference, and in
the case of ketones, oxidation of their respective secondary alcohol

precursors.

Art recognized benzoic acid derivatives from which solvents having the
requisite solubility may be selected include: 1,4-cyclohexane dimethanol

dibenzoate, diethylene glycol dibenzoate, dipropylene glycol dibenzoate,

19375
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polypropylene glycol dibenzoate, _propylene glycol dibenzoate, diethylene
glycol benzoate and dipropyl'ene glycol benzoate blend, polysthylene glycol
(200) dibenzoate, iso dacyl benzoate, neopentyl glycol dibenzoate, glyceryl
tribenzoate, pentaerylthritol tetrabenzoate, cumylphenyl benzoate, trimethyl

pentanediol dibenzoate.

Art recognized phthalic acid derivatives from which solvents having the
requisite solubility may be selected include: Alkyl benzyl phthalate, bis-
cumyl-phenyl isophthalate, dibutoxyethyt phthalate, dimethyl phthalate,
dimethyl phthalate, diethyl phthalate, dibutyl phthalate, diisobutyl phthalate,
butyl octy! phthalate, diischeptyl phthalate, butyl octyl phthalate, diisonoyl
phthalate, nonyl undecyl phthalate, dioctyl phthalate, di-iso octyl phthalate,
dicapryl phthalate, mixed alcohol phthalate, di-(2-ethylhexyl) phthalate, linear
heptyl. nonyl, phthalate, linear heptyl, nonyl, undecyi phthalate, linear nonyl
phthalate, linear nonyl undecy] phthalate, linear dinoyl, didecyl phthalate
(diisodecyl phthalate), diundecyl phthalate, ditridecyl phthalate,
undecyldodecyi phthalate, decyltridecyl phthalate, blend (50/50) of dioctyl and
didecyl phthalates, butyl benzyl phthalate, and dicyclohexyl phthalate.

Preferred solvents inciude the lower alkyl and aralkyl esters of the aryl
acids described above. Representative acids are benzoic acid and the
phthalic acids, such as phthalic acid, isophthalic acid, and terephathalic acid.
Most preferred solvents are derivatives of benzoic acid and include, but are
not Iimited to, methyl benzoate, ethyl benzoate, n-propyt benzoate, isopropyl
benzoate, butyl benzoate, isobutyt benzoate, sec-butyl benzoate, terf-butyl
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benzoate, isoamyl benzoate and _benzyl benzoats, with benzyl benzoate
being most especially preferred. Preferred solvent mixtures are those in
which benzy! benzoate ia the primary solvent, and mixtures formed of benzyl
benzoate and either triacetin, tributyl citrate, triethy! citrate or N-methyl-2-
pymrolidone. Preferred mixtures are those in which benzyl benzoats is
present by weight in an amount of 50% or more, more preferably 0% or
more and most preferably 80% or more of the total amount of sotvent present.
Especially preferred mixtures are those of 80/20 mixtures by weight of benzyl
benzoate/triacetin and benzyl benzoate/N-methyl-2-pyrrolidone.

It has been surprisingly found that the solvents described above
having a miscibility in water of less than 7% by weight may be mixed with one
or more additional miscible solvents ("component solvents"). Component
solvents compatible and miscible with the primary solvent may have a higher
miscibility with water and the resulting mixtures may still exhibit significant
restriction of water uptake into the implant. Such mixtures will be referred to
as "component solvent mixtures." Useful component solvent mixtures may
exhibit solubilities in water greater than the primary solvents themselves,
typically between 0.1 weight percent and up to and including 50 weight
percent, preferably up to and including 30 weight percent, and most
preferably up to an including 10 weight percent, without detrimentally
affecting the restriction of water uptake exhibited by the implants of the
invention. Especially preferred are component solvent mixtures having a

solubllity in water of about 0.1% to about 7% by weight.
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Component solvents usefui in component solvent mixtures are those
solvents that are miscible with the primary solvent or solvent mixture, and
inciude, but are not limited, to triacetin, diacetin, tributyrin, triethyl citrate,
tributyl citrate, acety! friethyl citrate, acetyl tributyl citrate, triethyiglycerides,
triethyl phasphate, diethyl phthalate, diethyl tartrate, mineral oil, polybutene,
silicone fluid, glylcerin, ethylene glycol, polyethylene glycol, octanol, ethyl
lactate, propylene glycol, propylene carbonate, ethylene carbonate,
butyrolactone, ethylene oxide, propylene oxide, N-methyl-2-pyrrolidone, 2-
pyrrolidone, glycerol formal, methyl acetate, ethyl acetate, methyl ethyi
ketone, dimethyiformamide, dimethyl sulfoxide, tetrahydrofuran, caprolactam,
decylimethylsulfoxide, oleic acid, and 1-dodecylazacycio-heptan-2-one, and
mixtures thereof.

In an especially preferred embodiment, the primary solvent Is selected
from lower alkyl and aralkyl esters of benzoic acid and the polymer is a lactic-
acid based polymer, most preferably PLGA, having a number average
molecutar weight of between about 8,000 to about 13,000, preferably about
10,000. Presently, the most preferred solvents are benzyl benzoate and the
lower alkyl esters of benzoic acid. The benzoic acid esters may be used
alone or in a mixture with other miscible solvents, e.g., triacetin, as described
herein. Implants are prepared as viscous gels in which the beneficial agent is
dissolved or dispersed substantially throughout, and such compositions are
useful both for systemic and local administration of beneficial agent, whether
or not initial burst is an important consideration. Additionaliy, use of esters of

benzoic acid provides increased control of water migration resulting in
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viscosity, to permit a reasonable force to dispense the viscous gel from a
needle, and the potential burst effect. Highly viscous gels enable the
beneficial agent to be delivered without exhibiting a significant burst effect,
but may make it difficult to dispense the gel through a needle. In those
instances, an emuisifying agent may optionally be added to the compaosition.
Also, since the viscosity may generally be iowered as the temperature of the
compasition increases, it may be advantageous in certain applications to
reduce the viscosity of the gel by heating to provide a more readily injectable
composition.

For instance, as shown in Figure 1, a gel prepared from 40% by weight
of a 50:50 lactic acid:glycolic polymer and 80% by weight of triacetin required
about 40 psig to dispense the gel through a standard 20 gauge needle at 2
cc/min while a gel prepared from the same amount of polymer with 60% by
weight of N-methyl-2-pymolidone required only about 8 psig. Figure 1 further
shows that when the emulsifying agent (in this case 33% by weight of a 10%
ethanol solution) is added to the viscous gel according to the invention, the
dispense forca needed is only about 2 psig. The shear thinning
charactaristics of the depot gel compositions of the present invention allow
them to be readily injectad into an animal including humans using standard
gauge needles without requiring undue dispensing pressure.

When the gmu!sifyin agent is mixed with the viscous gel formed from
the polymer and the solvent using conventional static or mechanical mixing
devicas, such as an orifice mixer, the emulsifying agent forms a separate

phase composed of dispersed dropilets of microscopic size that typically have

SUBSTITUTE SHEET (RULE 28)
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an average diameter of less than gbout 100 microns. The continuous phase
is formed of the polymer and the solvent. The particles of the beneficial agent
may be dissoived or dispersed in either the continuous phase or the droplet
phase. In the resulting thixotropic composition, the droplets of emulisifying
agent elongate in the direction of shear and substantially decrease the
viscosity of the viscous gel formed from the polymer and the solvent. For
instance, with a viscous gel having a viscosity of from about 5,000 to about
50,000 poise measured at 1.0 sac™ at 25°C, one can obtain a reduction in
viscosity to less than 100 poise when emulsified with a 10% ethanol/water
solution at 25°C as determined by Haake Rheometer.

When used, the emuisifying agent typically is present in an amount
ranging from about 5 to about B0%, preferably from about 20 to about 60%
and often 30 to 50% by weight based on the amount of the injectable depot
gel composition, that is the combined amounts of polymer, solvent,
emuisifying agent and beneficial agent. Emuisifying agents include, for
example, solvents that are not fully miscible with the polymer solvent or
solvent mixture. lllustrative emulsifying agents are water, alcohols, polyols,
eaters, carboxylic acids. ketones, aldehydes and mixtures thereof. Preferred
emuisifying agents are alcohals, propylene giycol, ethylene glya;:l. glycerol,
water, and solutions and mixtures thereof. Especially preferred are water,
ethanol, and isopropyl alcohol and solutions and mixtures thereof. The type
of emulsifying agent affects the size of the dispersed droplets. For instance,

ethanoi wiil provide dropiets that have average diameters that can be on the

SUBSTITUTE SHEET (RULE 26)
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order of ten times Iarger.than the t_lmplets obtained with an isotonic saline
solution containing 0.9% by weight of sodium chloride at 21°C.

Figure 3 shows the viscosities at different shear rates using water
alone and an aqueous mixture containing 10% by volume of ethanol at a
weight ratio of 2:1 (gel:emuisifying agent) using a viscous gel formed from
50% by weight of a 50:50 lactic acid:glycolic acid copolymer and 50% by
weight of triacetin compared to the viscosities of the viscous gel without
emulsifying agent.

it is to be understood that the emulsifying agent does not constitute a
mere diluent that reduces viscosity by simply decreasing the concantration of
the components of the compasition. The use of conventional diluents can
reduce viscosity, but can also cause the burst effect mentioned previously
when the diluted composition is injected. In contrast, the injectable depot
composition of the present invention can be formulated to avoid the burst
effect by selecting the solvent and emulsifying agent so that once injected
into place, the emulsifying agent has little impact on the release properties of
the original system.

Since the implant systems of the present invention preferably are
formed as viscous gels, the means of administration of the implants is not
limited to injection, although that mode of delivery may often be preferred.
Where the implant will be administered as a leave-behind product, it may be
formed to fit into a body cavity existing after completion of surgery or it may

be applied as a flowable gel by brushing or palieting the gel onto residual

SUBSTITUTE SHEET (RULE 26)
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sesame oil to give an cily suspension type, sustained-
releage preparation.

EXAMPLE 10

Gelatin (10 g) is dimolved in distilled water (100 ml) 5 of domethacin, bio-hormones,

and thereto are added indomethacin (0.3 g), arginine
mmgmnsmm&m(lnn.mm-

i and pulverized at a low tempemnture using
liquid nitragen. The pulverized product thos obtained is
sustained-releass

suspendad in sesmme ol to give an oily suspension type, 10
proparstion.

EXAMPLE 11
Gelatin (10 g) is dissolved in distilled water (100 ml).

8
polysaccharides, polyglycolic acid, polylactic acid, and
polyglmﬂ

3.'I'he
active

interferons,
kins, tumor necrosis factor, and other cytokines, and the
mhMMhmmdwﬂm
tho acid, po acid, sad poly

‘To the solntion (5 mwl) is added hGRF(1-44)NH3 (Le. 15 mmndmdfmlhemmdﬂn‘

humGlPeM;of“mnﬁds}(‘mnﬂ.nd
the mixture is The lyophilized product is
mlmhduabwmmﬂnghqnﬂnhomh
olnnmspowdu-ofGRF g=latin composite. The pow

biodegradable
dzympm(lmmg)umded-mdl(s 20 gredient iy interferan.
cily sospension.

ml) to give a sustained-release gily
EXAMPLE 12
IGF-I (1 mg) is dissclved in a phosphats buffer con-

_taining 29 atelocollagen (2 mli), and the solution is 25
'Wmmﬁum“pﬂw

at 3 low msing Hquid oitropen snd then
mpuﬂodhplm‘ﬂmﬂml)wmlm
suspension.
EXAMPLE 13
B-HGH bhoman growth hormoae con-

taining glycine $00 mg) (100 IU) i dimolved in 10%
Eﬁmmmanlu:bn(sml)mﬁenhﬂmhm-
low temperature ming Hquid snd then sus-
pendedh_eoil(mml)m;lveam-ulme
oily suspension.

EXAMPLE 14

-I(lln‘)uduolvedmaphosphmbnﬁumn-
taining 2% atelocollagen (2 ml), md ﬂnnlm s

B-HGH (biosynthetic humsn growih hormons con-

taining glycine 800 mg) (100 IU) is dissalved in 10% 50

aqueous gelatin solntion (3 ml) and the solutionis lyoph-
ilired. The composite thus abtained Is pulverized at a

]
-
5
;
i

S The according to claim 1, wherein the
ofpthlhmwmh relessing factor,
somatomedines, and

S.Theptepulﬁonmdhgmdlml.whmthe
carrier is polyslanine and the active in-

7. The prepacation according to claim 1, wherein the
wmummumw

ent is interferon.
mdmzhchhnl.whﬂunﬂ:e

biodegradahla from the group con-
md’wﬂlﬂ gelatin, albumin amd o mixture
11. The prepanstion acconding to claim 1, wherein the

mmthuuobumedlspﬂvuhdnnss viscous solvent for injection is selected from the group

consisting of vegetable oils, palyethylene glycol, propy-
lene glycol, siicone ofl, and medium-chaia fatty zeid

triglycerides. .

12. The preparation according to claim 1, wherein the
vicons salvent for injection Is selected from the group
consisting of peanut oll, cotton seed ofl, sesame oil,
mal.ohvecil.emml.udlodinndmpylud
al&tqraudethylm

13. The acconding 10 claim 1, wharein the
viscons solvent is sesame oil,

14. The preparation according to claim 1, wherein the
sctive ingredient is incorported into the biodegradable
carrier in the following state:

(@ the active ingredient & chemically boond to the

carrier matyix,

() the active mgredient is bound to the carrier matrix

by intermolacular action, or

w:.lﬁ.'l'hewepum ﬁq:ot:l:im!,whuehtlle
ve ingredient is selected group consisting
of tasue plasminogen . ins, prosta-

bio-hormones, interienkins, tomor

cyclines,

necrosis factor, and other
17. The socording to claim 1, wherein the

active ingredient is selected from the group consisting
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571 ABSTRACT

A combination of a pharmacologically active compound and
a wabter solublc moooester of a sstursied or unsaturaied
{Cq_1o) faity acid and u polyci. especially & saccharide.
particularly as a solid solotion of the active compound in the
raonoester.

The solid solution iy especally snitable for substantially
water iasoloble actlve compounds. paticuladly such
polypeptides, c.g. ciclosparine and Is In all desirable weight
ratios miscible with water.
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27 28
fioued
o & stantdeed INGREDIENY RELATIVE AMOUNT (mg)
% of weight of Ciclosparin devistion
Tinse diasolval measn valoe = 15 Cyclospasia Cilelosprsin) 00
e =3 :]) -::nlnm 11808 31s
5 3 2 <) PFEQ 00
10 14 35
13 » (1] TOTAL
0 55 0 18 %) Cyclospeein (».3. Ciclopporia)
& % as b) Secobames moucincorse L-1803
120 5 06 10 <) PHO 400
1%0 [ [T

C) Prepuration of a liquid miccllar solution and its usc

For bumazn spplcation te solid solution Is preferably
transformed into a liguid (aqueous) micellar soiution. of
which generally a dosis Is used correspoading to an amount
of 40 to 2000 mg of Ciclosporin for oral or intravenous
application. For the oral spplication the higher and
for intravenous application the lower dosage

o the
mmnge are taken
BEXAMPLE 10
16 mgof are solubiliscd In 1 ml of an isctonic
s solotion of 10% of of ssccharose monclay-

maic L-1695. The solution is used for the testmemt of
Psoriasis by intralesioas] injection. Repexted injectdon [s
effective in the trestment ol Psoriasks.

EXAMPLE 11

1000 mg of saccharose monolsurate L-1694 and 160 mg
of Giclospoxin re dissalved {n a liquid mixtare of 16 ml of
giyeol sad 91 mi of distilled water. ster{lised

solution average
dihution to a satio of 1:33 of the normal Ciclosparin infusion
conoepirate of 50 mgiml.

EXAMPLR 12

With p-hydroxy methyl ester as & substan-
tially water nsoluble
Frogesterone ay substantially water insoluble

preparod with saccharose moaoclaurate L-1695. In an anue-
ous solmion of solubilisme (10% by wcight) 8 mg of
p-bydroxybenzoic acid methyl ester. 3 mg of Proguazose
and 3 mg of Progesteronc can be solubilised per ml. The
solubilisatc solutions are stable over 4 long

D) Preparation of mlﬂulmm
(a). (&) and (c) as hereinbefore set

43

17. %) qﬂ-puin {».g- Cioloagorin)
b  Sacchwross mooobuxely L-1683

d) Endagit B
TOTAL
18. n) Cyclosporm (e.g. Clelosporin)
b) Sscchorom moolemaie L-165
o)} Ll-propylame glycol
d) Maethooal K100

TOTAL
19. 5) mﬁi m

Aasosil 200

sBE2E [EEEaE |eEBek [BEet |p

8

w) wucm
% Sacchwom repeoloarwio L-1803
2 FHG 400

Mml.

uBEy

b ] m‘l-l- Clclospowin)
4 Sacohaross sipecleeras L-1603
©) Oelucir fag Celucly 4202,

/14 or 3S/10

Cyclospotin (s.5- Ciclagotia)
Secclasoss socclesrsis L1805
Galir
Klucel LF

TOTAL

5482
£ [eBEet | BEel

‘The composition of muhmwam
components {a) and (b) with stirring and warming over na ol
bath st 100° C. in componest (c). The compositions of

14 to0 22 are prepared . In the case of

caamples 17 and 20 compoaent (d) is dissolved in the

obtained mixture of compooests (2) to (¢). In the

casn of examples 18, 19 apd 22 component (d) i suspeadad
!l(a)bte}-

are filled. with warming. Into

capsiles, size 1 (cxamples 13 60 15 and 21). or

(exnnplul?blsmznlom:luw

”(&&Wu)-ﬂ“fwmﬁru

prevestion of transplant rejection or in the trestment of
INGREDIENT RELATIVE AMOUNT {mg) Mmmdme.&umntﬁmlws
u.g Cywiouporin (.4 Clelooyoring ,:olg ¥ ¥
€ 1, 3propyless giycal K00 L EXAMPLES
TOTAL 615
14.8) Cyclosporia (a3 Clokosprin) 0.0 INGREDEENT RELATIVE AMCUNT (rag)
b) Ssschaross moooleoren L1893 3113
c) Olyowol [ ) D.a) Cyclosgorin (s Cicloapiy) 100.0
L ¥ Sescheose A0.0
TOTAL %23 L1698
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2 3
~toatinued BEXAMPLES
INGREDENT RFLATIVE AMOUNT {mg)
9 Phadom XL 00 INGRRDIENT RELATIVE AMOUNT (mg)
@ Avicdl P 102 1500 5 2.4 Cycluporia (eg Cichuporin) 500
9)  Sodam-isarylmifer B0 b h::u- amolase ETEY
L
TOTAL 9250 €)  Paradinom sebiiquidem ms
F k! 00

:.I, Cyclosporin (e.g. Clclosparin re &  Parafismon doran 250
|-} l& monoslesrxis 200 10 2. Oyd-nimﬂhhww 1:'2
@) Crsporidoce 300 l.d,! n‘::h-u a1zs
& Eomm 1500 L-1608
o) Magmosumstxrie 300 0)  Pualizum padiquiden 205

TOTAL 980.0 18 D Awoll 109

2.5) Cyclosparin (s Ciclosporin) 300 TOUTAL 700

b) m [ 1800
:!) n._.:'& ﬁ Compoaltions 28 and 29 are proparcd analogously to 26
@)  Awicel PH 101 750 and 27 sbove. In the case of composition 28 (c) and (d) are

The above compositions 23 to 25 each suitably addhion-
ally comprise 25 mg (f) tartaric acld and/or 50 mg () dioctyl

mm.m-adwdﬂnhm
of 1 i for 24 of 1033
mwﬂﬁm?ofﬁlwn& e

tional mixing techniques.

| (a}H(b)] is millod 1o a fine powder and mixed uniformly imo
[{c)~(g)] and the resultant yniform mass presscd loto tablots
mm.lnl'mo.sourzs mg (») and snitable for
adiministration for the prevestion of trassplant rejection or in
the treatment of auto-immyme diseases, ¢.g. on

tion of from 1 to 5 tablets daily.

EXAMPLES
INOREDIENT RELATIVE AMOUNT (mag)
XB.w) Cyclhwporin (sg. 500
Cleloapouin)
)] Serabwwes monolesrsis MaS
L1093
€)  Perellioen parfiguidom »13
TOTAL 17600
2.5)  Cychwgorin (s.4. Clclosporin) 500
) Seccharces mooolnemts NnLs
L-)&9d
<) Siiccm oll DC 200 713
TOTAL 760.0

Compoucats () and (b) are dissolved in absojute ethanal
and the ethanol evaporated exhaustively st 50° C. under
reduced pressure. The obiaiaed solid solotion is millad 1o &
fine powder and suspended uniformly in compoment {c). The
obtained lquid surpension is filled into hard gelatin
capsules. size O to give an eacapsulated cod-prodst with
each capsule containing 50 mg cyclosporin (e.g.

and suitshic for sdministration for the pweves-

tios of tansplast mjection or in the trestmert of mgo-
imaeonine discases, c.g. on administration of from 1 to §
capsules daily.

L]

first combined by melting and intimstoly sthring together.
'The solid solutioa comprising [(a)+(b)) is then suspended In
[(e)y+(d)]. In the case of composition 29. (d) iz suspended.
together with |(a}H(b)] in (c)-

Bquivalent compositions to those of examples 1 to 29
sbove may ba prepared by substituting any other
cyclasparin. eg. [Nva]*-Ciclosporin. for Clclosporin as

Utility of composltions in accordance with the lavention
may be thown in animal or clinical trials. for example

pexformed as follows:
BIDAVAILABILITY STUDY FOR
COMPOSITIONS IN ACCORDANCE WITH THE
INVENTION IN THE DOG

a) Test compositions

0 por sxmnple
& pr exampls

b) Test method
Groups of 8 beagle dogs (male. ca, 11-13 kg) are used
Animals receive no food within 18 howrs of adminis-
tratinn of test cnraposition bat are allowed free access
to water until administration. Test tions arc
administeyed by gavage. followed by 20 ml NaCl 0.9%
solution. The animals are allowed free access to food
and water three hours after administration of test com-
position.
2 wi blood saraples (or § mi for the blaak) are waken from
the vena saphena and collected in 5 ml plastic tubes
EDTA at —15 min. (blank). 30 min., and 1.
15.2.3.4.6 8. 12 and 24 bours post administration.
Blood samples are stored at —|8° C. pending assay.
Blood samples mre analysed by RIA. Areas under the
blood drug concemration versus tims curves ane calculated
by the trapezoldal rule. Analysis of varlance is performed
with respect to AUC (area under curve), Cmax (maximum
concepiation) and Tmax (time of mazimum).
€) Rosults
Calculated sverage AUC (o ng he/mI™") and Cmax (in
ng/mi~2) values from typical trial runs are shown In the
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[s7 ABSTRACT

This invention relates to etoposide solution prepars-
tions, which exhibit excellent absorbability m vive,
camprising a contsiner and, eaclosed therein, an etopo-
side solution containing etoposide and &
water-solnble celluiose derivative or polyvinylpyrroli-
done.

12 Claims, No Drawings
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TABLE 1
Amdunt added
Sample w1 part of

No. Addidve stoposide

1 Hydroxypropyicellulass (3-8 cpa} [0 -]

2 o 001

3 - 0.08

4 - 02

] gl:)-mmn (meshyl)ceilvioss a0

(] Methylcellulose (400 cps) am

? Folyviaylpyrrolidoae (M. W. 40,000) 005

] - 20
?._T:I.'u; method:

Dissclution tester: that described in Parmacopeis of 13

Japan, 10th Ed.
Teating bquid: Distilled water (250 ml) at 37° C.
Agitation: Paddls stirrer at 50 r.p.m.
Thirty minutes after the addition of $ mj of the sum-

ple solution into the testing liquid, a portion of the Intter

was filiered through s membmne filier, then diluted
10-fold with distilled water, and the absorbance st 282
am was determined. Also, the time of first appearance

of crystals was visgally observed.
3. Results; The results of test were as shown in Table 25
2
TABLE 2
Sampla Alnorbanoe® Thne slapsed before
No. (22 xm) Crysailiziion
1 1191 No crymalBrgrion*
2 L1 "
3 1109 "
4 1274 "
3 1154 -
6 1135 "
7 L1353 .I:.nl,lll {alight crystalilrs-
[ ] 0935 No crystalization
Coatrol 1 0147 1 min.
L after 10 minstey Ivow the baginning of tast.

As is spparent from Table 2, after 30 minntes from the
beginning of test, the sglution composition of this inven-
tion showed a high absorbance and substentislly no
precipitation of crystals, wherons the control sample

4

As is apparent from Table 3, the solntion
of this invention showed more than twice as much ab-
sorption of etoposide compared with the control prepa-
mation. The preparation of this invendon, therefore,

3 exhibits advantages of reducsd crystallization of etopo-

side in water and Improved absorbability of etoposide.
A further advantage is the increased and sustained con-
centration of etoposide in blood of the Hving body. A
still further advantage i the reduction of solvent vol-

10 yme to sbont ane third of that in the case of conven-

tionsl solution preparation, such a volume redaction
being the prerequisite for the production of capsules.
The invention is illustrated in detail bereunder with
reference to BExamples, in which “parts” are parts by
weight.
EXAMPLE 1

Into a mized solvent of 108 parts of polyethyleae
glycal 400 and 10 party of glycerol, was dissolved 10
parts of etoposide followed by 2 parts of palyviaylpyr-
rolidone to obtain a filling solution. Capsules esch con-
taining 50 mg of etoposide were prepared by filling 650
mg of the filling solution in No. 0 hard gelatin capsule
shells by means of a capsule filling apparatas provided
with » liquid filling wnit.

EXAMPLE 2

A filling solntion was by dissolving 100

droxypropyiceltulose.
100 mg of etoposide mpreplredbyﬁllhlw:
of the filling salution in soft gelatin capsule shells by

35 means of a rotery die process machine end drying the
capsules.

EXAMPLE 3
A filling solution was prepered by dissolving 100

4 parts of etoposide in p mixture of 1,100 parts of polyeth-

ylene glyeol 400 and 30 parts of glycerol and adding 1o
the rosulting solution 5 parts of (hydroxypropyl)(me-
thylcellulose. Soft capsules each contsining 100 mg of

ide were obtained by flling 1,235 mg of the fill-

showed a very low absorbance and a large amount of 45 ing solution in each gelatin capsule by the plate process

precipltated. .
(2) Test for drug conceniration in blood
L. Ssmple: Exch 1,300 mg of the sample solutions No.
2 and No- 3 and the control ssmple wsed in the crystalli-

zation experiment was filled in a soft gelatin capsule. 30

2. Testing method: Bach sample capsule was peroraly
administered to a nmle beagle and the change with time
ia etoposide content of the blood wa determined over
a period of 150 minutes. From the curve of etoposida

content of the hlood, the total concentration of etopo- 55

side over a period of 150 minutey was detormined and
the ratio of Lotal ide concentration to that deter-
mined for the control was calculated by sssmuming the
Iateer to be 100,

3. Results: The results obtained were as shown in 60

Table 3.
TABLE 3

Sempile No.

2
3
Costrol

and drying the filled capsules.
EXAMPLE 4
A solution for oral administration of the following

. composition wss prepared:

Eroposide

The uniform solution (2.5 g) was filled in & glass vial
to obtain s solution medicine.
EXAMPLE §

Inta a miztore of 1,100 parts of palyethylene glycol
300 snd 30 parts of glycerol, was dissolved 100 parts of
etoposide followed by 5 parts of methylcellulose to
peepare & filling solution for soft geratin capsules. In a

2100
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TABLE A

Material A23 AZd A2S
Proteinase Inhibitor 200 200 200
dl-a-tocopherol 5 5 3
CAPMUL MCM 795 765 400
PEG 400 275
Polyoxyl(40) castor oil | 100
Polyvinylpyrrolidone 30 20
Total 1000 1000 1000

The Examples below describe work conducted using N-
tert.-butyl-decahydro-2-[2(R)-hydroxy-4-phenyl-3(S)-[[N-(2-
quinolylcarbonyl)-L-asparaginyl]amino]butyl]-(4aS,8a8)-
isoquinoline-3(S)-carboxamide (referred to hereinbelow as
"Compound A") and its pharmaceutically acceptable salts as an
example of a proteinase inhibitor. Those of ordinary skill in the
art also will appreciate how the invention and examples relate to
those proteinase inhibitors described hereinabove and other
proteinase inhibitors in general.

Example 1

The various formulations tested below and the others
which are contemplated by the present invention were made in
the following manner. As an example, Formulation A-63,
discussed below, was made as follows:

Compound A was sieved to remove large material.

769.0 mg of CAPMUL MCM and 1.0 mg of dl-a-tocopherol,
all as liquids, were placed in a suitable vessel and were heated to
55-60°C with continuous stirring. 30.0 mg of
polyvinylpyrrolidone K30 (PVP K30; average molecular weight of



