CAVELIER P ad

ABOGADOS &C
Teléfono: (57 1) 347 3611
_ EDIFICIO SISKI Totego mm e s g
: iar. CARRERA 4 No. ~ G1RIA Y COMIHOIC 4
‘é”;:’/‘;"li‘;"r‘gl':\;:l?e":com BOGOTA B, COLI  SUPLHINILNDLNGA DL DL TRIA Y COMLRCIO
‘IliillilillllllillllllllIIIIIIIIlIIIII
6-049473- -00005

- [ \ I\C( ‘_?
Al ORI s s ep 2020 0IR MNULY A
it . 38 FASLNACIONAL

= ' toE i
Sefiora Directora N WH[NWuN Love

DIRECCION DE NUEVAS CREACIONES At 44 RLSPULSTARL GUL vobost 13
Superintendencia de Industria y Comerc. _ _ . _— - = - -
E. 5. D.
Tramite : 011
Evento : 378
Actuacién : 444
Referencia : Expediente No. 06049473
Asunto : Solicitud de patente para: PROCEDIMIENTO PARA

LA APRODUCCION DE UNA COMPOSICION
: FARMACEUTICA SOLIDA DE ADMINISTRACION ORAL
Solicitante :  BAYER HEALTHCARE AG

Clase : A61K 009/020, A6lK 031/5377, A61K 9/20, Ae6lP 007/002
. Fecha sollc1tud 23 de mayo de 2006

1. Yo, Luz Clemencia DE PAEZ, en mi condicién de apoderada de la
sociedad solicitante de la patente de la referencia, de acuerdo con la
sustitucién del poder a mi otorgada por el doctor Emilic Ferrero, me
refiero al oficio No. 202 notificado por fijacidén en lista del 08 de
enero de 2010

2. Mediante oficio No. 202 se puso en conocimiento del solicitante el
informe que contiene 1la solicitud hecha por su Despacho para la
presente solicitud de patente. Atiendo a las observaciones de la manera

siguiente:

2.1 Presentacién de documentos solicitados

. Mediante oficio No. 202 y de acuerdo con las disposiciones del
Articulo 46 de la Decisién 486 su Despacho solicita los siguientes
documentos:

2.1.1 Lerk, Lagas, Fell, Nauta. (July 1278) . “Effect of
hydrophilization of hydrophobic drugs on release rate from
capsules”. Journal of Pharmaceutical Sciences. 67(7). 935-
939
1
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2.1.2 Lerk, Lagas, Lie-A-Huen, Broersma, Zuurman. (May 1879). “In
vitro and in vivo availability of hydrophilized phenytoin
from capsules”. Journal of Pharmaceutical Sciences. 68(5).
634-638.

Con el fin de atender a dicha solicitud, se presenta Jjunto con

este memorial copia de los documentos mencionados.

3. Puesto que se han atendido a cabalidad las observaciones hechas
por su Despacho sobre la presente solicitud de patente, atentamente

solicito que se continue su tramitacién.

4. ANEXOS

¢ Copia del documento Lerk, Lagas, Fell, Nauta. (July 1978).
“Effect of hydrophilization of hydrophobic drugs on release
rate from capsules”. Journal of Pharmaceutical Sciences. 67(7).
935-939

. e Copia del documento Lerk, Lagas, Lie-A-Huen, Broersma, Zuurman.
(May 1979). “In vitro and in vivo availability of hydrophilized
phenytoin from capsules”. Journal of Pharmaceutical Sciences.
68(5). 634-638.

® Copia auténtica de la sustitucién de poder efectuada a mi favor
por el Doctor Emilio FERRERO.

Sefiora Directora,

MCJ&)Ceé@?ﬂﬁad)dgéﬁx:%gﬁyé%ig
LUZ CLEMENCIA DE PAEZ

CC. 35.456.344 de Usaquén
. T.P.A. No. 23.555
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Sefiores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S, D.

Poderdante :  BAYER HEALTHCARE AG

Poder conferido el : 06/07/2005

Yo, EMILIO FERRERQ, obrando como apoderado principal del
poderdante arriba menciconado, mediante el presente escrito
sustituyo el poder a mi otorgado a la doctora LUZ CLEMENCIA DE
PAEZ, identificada con cédula de ciudadania No. 35.456.344 vy
Tarjeta Profesional N°23.555, con todas las facultades que me

fueron conferidas.

Hago la anterior sustitucidén conforme al articulo 66 del

Cédigo de Procedimiento Civil.

Sefiora Jefe,

Pl

EMILIO FERRERO
T.P.A. N° 31.929
C.C. N° 438.019 de Usaqguén
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T.P.A. N° 23.555
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Effect of Hydrophilization of Hydrophobic Drugs on

Release Rate from

C. F. LERK 5, M, LAGAS, 4, T. FELL*, and P, NAUTA
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Abstract O The release of poorly soluble hydrophobicdr a from caj
sules e improved sipnificantly by the creationof a BUY-
Tace by intensive mixing of n;!_}e ;y;mpgo;m ;r ;; ount

of a solution of a mp i m axcipient. This bechmque was introduced
Previon: Tict ples. The data presented in-
dicate that the hydrophihc material is mechanically distributed over the
hydrophobic surface. The eveation of hydrophilic capillaries in a capsule
or tablet allowed the rapid penetration of the dissolution fluid, reaulting
in a diepersion of well-wetted particles, so that the maximum surface ares
of the powc!er was exposed to the digsolution medivm. Mareover, hy-

drophilization of hydrophobic dr the
Tom capsules i indepandent of the-susface-tension of the
“dissclution mediurm.

ik

Keyphrases O Hydrophobic drugs-—release rate from capsules, effect
of hydrophilization £ Drug release—hydrophobic drugs from capsules,
effect of hydrophilization £ Hydrophilization—of hydrophobic drugs,
effect on release from capsules

Several methods for increasing the dissolution rate of
poorly water-soluble drugs are available (1-4). A common
approach is to reduce the drug’s particle size to expose a
greater surface area o the dissolution medium. This ap-
proach is, however, not without difficulties. Reducing the
particle size leads to increased particle~particle interac-
tions, and the resulting agglomerates may have an effective
surface area smaller than anticipated.

If the drug is hydrophobic, particle-size reduction may
give greater problems with wetting and liquid penetration
into tablets and capsules. Since liguid penetration is the
first step in the disintegration and dissolution of tablets
and capsules, the overall process may be penetration rate
limited. To overcome these problems, diluents and disin-
tegrants are employed (5, 6), or the fine material may be
granulated, which will aid in its wetting and promote liquid
penetration (7). However, this method apparently would
defeat, to some extent, the original object of size reduc-
tion,

In an idea) situation, the drug would be released from
the dosage form as discrete, well-wetted particles, 3o that
the maximum surface area afforded by the powder would
be exposed to the dissolution medium. For hydrophobic
materials, such a situation may be difficult; but it may be
possible to achieve if the surface properties of the material
are changed from hydrophobic into hydrophilic by coating
the hydrophobic particles with a hydrophilic material.
Such a coating should aid in the penetration of fluid and
the wetting of individual particles but should not unduly
retard the dissolution rate of the drug,

Coating of particles may be achieved by fluidization
techniques (8-11), but problems may arise if the powder

I8 col%we. In this study, a technique described by de Jong
(12) was used, in w}ngh a powder and a small amount of
binder i ively in a kneading ima=

chine or high-speed mixer. The rigorous mixing inhibits

—
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agglomeration, resulting in a fine free-flowing powder.

od was originally developed for mi-
Y e et o e
‘Eiﬁo?d_wifﬁ the bmdmg agent, 80 hydrophobxc suhEﬁrTEes
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EXPERIMENTAL

Materials—Hezobarbital! (Ph. Ned. grade) was chosen as the test
drug because it is relatively insoluble in water and exhibita a high contact
angle of B8 (13). Prior to use, it was ground in a rotor mill? with a 500-pm
screen and passed through a centrifugal classifier® to remove fines with
a particle size under 10 ym, The hinders chosen were methylcelluloset
and hydroxyethylcellulose®. Both binders are soluble in water but corn-
pletely insoluble in alcohol, Hydroxyethylcellulose was passed through
a rotor mill? fitted with a 200-gm screen. The milled and classified hex-
obarbital, methylcellulose, and milled hydroxyethyleellulose exhibitad
mean particle sizes, based on air permesbility measurementsS, of 17, 30,
and 32 pm, respectively.

MethodsTreatment of Powders—Dispersion of the binder over the
drug surface was carried out in a small high-speed mixer”. Hexobarbital
(50 g) was placed in the mizer, 3 ml of an aqueous solution of the hinder
was added, and the mizer was run for either 2 or 4 min at ~8000 rpm. The
mixing was interrupted every 0.5 min to mix, with a spatula, material from
deadspots in the mizer,

The material was dried in a tray drier at 50° for 1 hr and screened
through a 200-um sieve. Dry-mixed powders of hexobarbital and binder
wetp prepared using a tumbler mixer®, running at 90 rpm for 30 min,
Hexobarbital was blended with the same amount of methylcellulose or

Orop
Cake
Porous disc

Liquid + )

I

Figure 1—Schematic diagram of the setup for the contact angle mea-
surement, Key: 1, iquid reservoir water jacketed at 23 and 37°;: 2, en-
vironmental chamber for drop formation; and 3, cathetometer.
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PERCENTAGE DISSOLVED

MINUTES )
Figure 2—Release from hard gelatin copsules of hexobarbital, un-
treated, treated, and mixed with methyleellulose. Key: O, untreated;
@, 0.06% physical mix; &, 0.18% physical mix; &, 0.80% physicel mix;
and O, A, and Q. treated for 2 min with 1, 3, and 5% binder solutions,

ellulose as was used for the coating procedurs of the

tpsule Filling and Dissolution—The pure drug, the treated drug,
or the physical mixes of drug and binder were loosely packed by hand (250
mg) into No. 1 hard gelatin capsules®, using a manually operatad cap-
sule-filling maching', No compression of the powder was made,

Dissolution wae carried out in a water-jacketed 1-liter beaker con-
taining 900 ml of distilled water maintained at 37, The capsule was held
in n spiral of stainless steel wire, located centrally, 2 cm ahove the bottom
of the beaker, Stirring was achieved with a 5-cm diameter, three-bladed,
right-hand propeller, rotating clockwize at 100 + 1 rpm 8.5 om above the
capsule.

%amples were taken at §-min time intervals through membrane filters
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Figure 3—Release from hard gelatin capsules of hexobarbital, un-
treated and treated with‘mat_hylcellulose, Key: U, untreated; and ®,

A, and

tively. l

spec-

1,3, and 5% bin tively.
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10 Tevopharm, Schiedam, The Netherlands.

©w

A~

936 / Jowrnal of Pharmaceutical Sclences
Vol. 67, No. 7, July 1978

—

-id
Q
L

PERCENTAGE HSSOLVED
s 3

.

30 50 60 O
MINUTES

Figure 4 —Release from hard gelatin capsules of hexobarbital, un-

treated, treated, and mized with hydroxyethyleellulose. Key: B, un-

treated; &, 0.30% phyaica{ mix; and O, A, gnd §, treated for 2 min with

e A
D 10 20

(0.8-um pore dismeter), diluted with pH 9.2 borate buffer to a buffe
concentration of about 0.06 M, and analyzed spectrophotometrically!!
at 245 nm for hexobarbital. Corrections were applied for the samples
removed. All release studies were hased on six dissolution tests and were
highly reproducible. Only average velues are reported.

Intrinsic Dissolution Rates—~Nondisintegrating digks, 13 mm in di-
amster, were prepared by compreasing 500 mg of the powder at a load
of 1500 kg for 5 min in a die and punch assembly. The die served as digk
holder and allowed only one face of the disk to be exposed to the disso-
lution medium. The disk holder was attached to a shaft and was rotated
at 100 £ 1 rpm in the center of a water-jacketed beaker containing 500
ml of ethanol maintained at 25°, S8amples were taken at 10-min intervals,
assayed for hexobarbital by dilution with a fivefold amount of 0.06 M
horate buffer, and analyzed spactrophotometrically at 245 nm.

Wettability—The wettability of the different powdera was charac-
terized by contact angle determinations (13), For this purpose, compacts,
b5 em in diameter, were prepared by compressing about 5 g of the powder

" at 2000 kg in a die and punch assembly. The compacts were placed on a

porous digk partly immersed in the test liquid to saturate the compact,
but wetting of the compact surface was avoided (Fig. 1).
As soon as saturation was achieved, the test solution was slowly
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Figure 5—Release from hard gelatin capsules of hexobarbitel, un-
treated and treated with hydroxyethylcellulose. Key: O, untreated: arnd
®, &, and W, treated for 4 min with 1, 3, and 6% binder solutions, re-
spex T

60
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Figure 6—Relation between percentage of methylcellulose and contact
angle of hexobarbital, physically mixed or treated with the binder, Key:
0, physical mix; O and @, freated for 2 min; A and A, treated for 4 min;
O and A, with yrve = 72,4 dynes/em; and ® and &, with ypw as given
in Table I1.

dropped onto the compact surface; readings of the drop height were talten
with a cathetometer!? until additional drops caused no increase in height.
The contact angle was then calculated from the appropriate equations
as previcusly derived (14, 15), extended (18}, and successfully adopted
for phavmaceutical powders (13). All contact angle measurements were
performed at least in duplicate, The reproducibility was better than 1°
in each case. :

Liguid and Solid Properties-—Densities and surface tensions of the
liquids and densities of the solids were determined by a balance!®, a
tensiomeler}4, and an air comparison pycnometerl®, respectively.

RESULTS AND DISCUSSION

Figure 2 shows the effect of the distribution of methylcelluloge over
the surface of the hexobarhital powder on the release profile of the drug
igmifi oy ralease rates warp f

N

p treated-Tronein ¥ ; iy, The hexobarbital
trested with 5% methyleellulose solution released the drug slower than
when treated with 3% methylcellulose solution, This effect might be due
to & Jarge increase in the viscosity of the binder solution with an increasing
methylesllulose concentration but also may be caused by thermal elation

LA e e ¢ LA B Sl A A e e

030 020 080
HYDROXYETHYLCELLULOSE, %

Figure 7T—Relation between percentage of hydroxyethyleellulose and
contact angle of hexobarbital, physically mixed or treated with the
binder. Key: Q, physical mix; © and @, treated for 2 min; & and A,
treated for 4 min; © and A, with yLye = 72.4 dynes/em; and @ and &,
with gy as given in Table I1.

12 Model 70000, Bouty, Paris, France,

1 Mohs, G. Kern, Ebingen, Went(}many.

M Du Nefiy, 8600 EE Kriws, Hamburg, West Germany,
, l; Model 9.’30. Heckman Instruments Ned. N.V,, Amsterdam, The Nether-
ands.

Table I—Contact Angles of Cellulose Polymer Solutions on
Hexobarbital Measured at 23°

Methylcellulose Hydroxyethylcellulose
Concentra-  yLv», 4, Concentra-  ~pvs, 8,
tion,% dymes/emn degrees  tion,%  dynes/om degrees
0 72.4 88 0 72.4 88
i 45.8 76 1 62.7 a7
3 44.6 (s 3 625 86
b 44.6 6 5 82.3 86

of the methyleellulose at temperatures near 37° during dissolution L’,'PS\J J'ab
{17).

The physical mixes exhibited release rates of the same order of mag-
nitude as the pure drug and even showed a slight decrease in rate wi
an increasing amount of bit_xc?er. indj

t
W@M@W&MMM@@M :
rruwﬁ_@eﬂuﬂgﬁom capsules. This conclusion is supported

¥ the results shown In Fig. 3. In this study, the hexobarbital powder was
inteneively mined with the binder solutions for 8 X 0.5 min instead of 4
¥ 0.5 min, Comparison of Figs. 2 and 3 shows incressed release rates for
the drug treated for the longer period.

Distribution of hydroxyethyleellulose over the surface of the hexo-
barbital powder and blending of the dry binder with the drug resulted
in the releage rates from capsaules shown in Figs. 4 and 5, The datashow
slightly lower release rates for the physical mixtures than for the pure
drug. The release rate increased, over the range studied, with increasing
concentrations of hydroxyethylcellulose and with an increasing degree
of distribution, .

To characterize the wettability of the pare drug by the binder solutions,
contact angle measurements were made. Table I presents the contact
angles between hexobarbital and solutions of different concentrations
of methylcellulose or hydroxyethylcellulose. The results show a decrease
in the contact angle from 88° for distilled water to 76° for solutions
containing 1-6% methyleellulose, Almost no difference in contact angle
was found over a concentration range of 0-6% for solutions of hydroxy-
ethyleellulose. These resultz imply that neither binder solution would
spread spontaneously on hexobarbital since both contact angles were
high,

The Input of energy from the mixer can, however, promote spreading
of the Hquid, The success of this operation depends first on factors af-
fecting the spreading such sz mixer efficiency, contaet angle, and viscosity
and gecond on whether the film is stable when formed and does not
“dewat” from the surface (18). This latter factor may be a complex
function of the contact angle and the viscosity of the liquid. These
arguments are to some extent, borne out by the finding that hydroxy-
ethyleellulose, which exhibited higher contact angles and higher surface
tensions than the methylcellulose, required greater mixing times to
achieve equivalent effscts.

To elucidate the mechanism of the change in release rate from capaules,g j

~
N4
7

the wettability of pure drug, treated drug, and physicel mixtures of drug
and binder was determined by contact angle measurement (Figs. 6 and
7). Both the pure drug and the physical mixtures exhibited contact angles
of 88°. High-speed mixing of hexobarbital with methylcellulose or hy-
droxyethyleellulose solutions resulted in decreased contact angles. The
contact angles given were caleulated on the besis of the surface tension
of distilled water and of the solution in the pores of the compact when
the maximum amount. of binder was dissolved completely from the drug
surface (Table 11},

As seen from Fig. 7, distribution of 3 ml of 3% methyleellulose over 50
¢ of hexobarbital powder, corresponding with a weight percentage of 0,18,
decreased the contact angle of the drug from 88° to mean values of about
55 and 52° when treated for 4 X 0.6 and 8 X 0.5 min, respectively, Dis-
tribution of 3 ml of §% methylcellulose over the drug resulted in contact

Table II—8urface Tensions of the Solutions in the Pores of the
Compacis When the Binder Has Been Completely Dissolved

from the Drug Surface
Weight Concentration Surface Tens;‘og, g;mgﬁﬁ
of Binder on Drug, %* ethylcellulose ydroxyethyleellulose
0 724 724
0.08 62.4 84.4
0,18 56.4 62.8
0.30 48.6 62.7

= Yalues of 0.08, 0,18, and 0.30% corraspond with treatment of 50 g of hexobarbital
with 3 ml of 1, 3, and 5% of a binder solution, respectively.

Journgl of Pharmaceutical Sciences / 937
Vol. 67, No, 7, July 1978
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Figure 8—~Release from hard gelatin capsules of pure hexobarbital and

hexobarbital treated for 4 min with 3% methylcellulose, Key: D, un-

treated drug in distilled water, B, untreated drug in 0.14% methylcel-

iulose; and A, treated drug in 0.14% methyleelluloge,

angles of 59 and 58°, respectively. The slight increase in the contact angle
found when the concentration of the methyleellulose solution was in-
creased from 3 to 5% was possibly due to the increased viscosity of the
binder solution.

Figure 7 shows the change in the contact angle when the drug was
treated with hydrozyethylcellulose, The decrease in the contact angle
was smaller, compared with a methyleellulose treatment, whereas the
difference in contact angles betwsen the powders treated for 4 % 0.5 and
8 X 0.5 min was more pronounced. This result was expected since the
hydroxyethylcellulose solution exhibited higher surface tensions and
higher contact angles on the drug than the corresponding methyleellulose
solutions,

To prove that the increased penetration rates, resulting in increased
release rates, were caused primarily by the decreased contact angle of the
treated powder and not, or at most to a small extent, to dissolved binder
in the pores of the capsule, release rates were measured from capsules
filled with pure or treated hexobarbital immerzed in water o binder ao-
lutions, The concentration of the binder solution was squal to the mas-

PERCEMTAGE DISSOLVED

a0 50 a0

T
[+} 10 20

30
MINUTES

Figure 9—Release from hard gelatin capsules of pure hexoberbitel ond
hexobarbite! treated for 4 min with 3% hydroxyethyleellulose, Key: 0,
untrented drug in distilled water; W, untreated drug in 0,14% hydrox-
yethyleellulose; and a, treated drug in 0.14% hydroxyethylcellulose,

938 / Journal of Pharmaceutical Scignces
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Figure 10-Dissolution in alcohol from rotating dishs of hezobarbital,
untreated and treated with hydroxyethylcellulose, as a function of the
square root of time, Key: O, untreated; O and ®, treated with a 1%
binder solution for 2 and 4 min, respectively; A, treated with a 3%
binder solution for 2 and 4 min, respectively; and W, treated with e 5%
binder solution for 2 and 4 min, respectively.

T T T T T
3 4 [} 7 8

imum concentration of binder in the pores of the capsule if all binder had
been diasolved from the surface of the treated drug (0.149). As seen from
Fig. 8, the relense rate increased when the pure drug was immersed in the
methyleelluloss solution. The slight decrense in rate cbserved for the
hydroxyethylcellulose solution (Fig, 9) may have been due to a slight
increase in solution viscosity. A dramatic increase in release rate wes
found when the drug had been treated with the binder and immersed in
the appropriate binder solution.

To demonstrate the degree of binder distribution over the drug, the
intrinsic dissolution rates of the untreated and treated drugs were mea-
sured in ethanol to prevent binder diszolution.

The dissolution rates measured are pregepted in Fig. 10 as the amount
dissolved versus the aquare root of time. The hexobarhital dissolution
rates were significantly inhibited on treatment In a high-gpeed mixer with
small amounts of kydroxyethylcellulose solutions. The dissolution rate
decrensed with increasing mixing times and increasing binder concen-
trations. A mawrix of hydroxyethyleellulosg was left when the drug leached
out (Fig. 11). Thé'existence of a matnx of hydroxyethylcellulose is con-
gistent with the linear plots obtained when the ameuntof drug released
was plotted as a function of the square root of time (Fig. 10).

The release rate of a strongly hydrophobic deug like hexobarbital from
capsules thus can be increased conaiderably by rendering the hydrophoble
surface of the drug hydrophilic. The releass rate of a hydrophobic drug
from a capsule, however, alao can be increased by decreasing the surface
tension of the dissolution medium (7). Figure 12 ehows the release profiles
of pure hexobarbitel from capsules immersed in distilled water with
varying concentrations of polysorbate 806, Ag expected, increased release
rates were obtained with decreasing surface tensions of the dissolution
medium,

Figure 11—Fhotograph of a pertly leached motrix of hydroxyethyl
cellulose.

1€ Tween 80, Atlas Chemie, Essen, West Germany.
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Figare 12—Release profiles of pure and methylcellulose-treated hex-
obarbital from hard gelatin capsules in water with varying concentra-
tions of polvsorbate 80 at 37°. Key: apen symbols, untreated drug; O,
0% polvsorbate 80 (yrye = 70.1 dynes/em); a,0.01% {45.4 dynes/em);
C, 0.05% (42.7 dynesfom); ¢, 0.1% (414 dynes/cm); ¥, 0.2% (39.3
dynesfem): B, 0.5% (37.7 dynes/em); and %, 0.18% binder-treated drug
in solutions with 0-0.5% polysorbate 80.

According to Finholt and Solvang (19), the surface tension of human
gestric juice is nearly independent of pH and secretion rate, having a value
between 36 and 80 dynes/cm, Therefore, a mean surface tension of human
pastric juice of 43 dynes/em would require a concentration of 0.05% po-
lysorbate 80, T'o compare the release rates of pure and treated drug, the
release profiles from capsules of hexobarbital, trented as deseribed with
2 3% methylcellulose solution and immereed in dissolution media of
varying surface tension, are incorporated in Fig. 12, The resulis show the

o G

release rate of the treated drug to be independent of the surface tension
of the dissolution medium, Because of the aforementioned differences
in the surface tension of human gastric julce, the realization of 4 release
rate from capaules that is independent of the surface tension of the me-
diurnl is of %ractica! importance, eapecially where ahzorption is dissolution
rate limited,
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Abstract [J A study of the aggregation kineties of human platelets using
an electronic counting device is reported, The experimental data were
analyzed quantitatively by a physical model, which assumed that the
initial disappearance rate of single platelets versus time fitted a sec-
and-order type of aggregation with respect to platelet number. The
mechanism of aggregation was surface barrier confrolled. Thus, the
agpregation rate conatants in different adenosine diphosphate concen-
trations (1.5-9.0 ug) were 10100 times greater than the rate constant
(6.8326 X 1012 em/sec) for a diffusion-controlled process as calculated
from Smoluchowski's model. Also, the stahility constant values, which
were equal to unity in a fast diffusion-controlled mechanism, were smaller
in the surface-barrier-controlled process and ranged from 0.00741 to
0.0467. The extent of aggregation was indicated by the ealeulation of a
sticking probability constant as determined by the barrier. Adenosine

diphosphate induced & rapid aggregating effect. Prostaglandin E; pro-
duced the moat drastic deaggregating effect as compared to dinoprostone
(prostaglandin Es) and dinoprost (prostaglandin Fo,), Aspirin completely
blocked the aggregating effect of arachidonic acid.

Keyphrases 0 Aggregation, platelet—kinetic study, effect of adenosine
diphosphate, various prostaglandins, and arachidonic acid D Kinet-
ics—human platelet aggregation, effect of adenosine diphosphate, various
prostaglandins, and arachidonic acid O Adenosine diphosphate—effect
on human platelet aggregation with and without various prostaglandins,
kinetic study © Prostaglanding, various—sffect on human platelet
aggregation with and without adenosine diphosphate, kinetic study O
Arachidonic acid-—effect on human platelet aggragation with and without
aspirin, kinetic study

‘The origin, morpholegy, chemical composition, lifespan,
and role of some endogenous substances on blood coagu-
lation and platelet aggregation have been reported (1-13).

0022-35491 78/ 0700/ 093980 1.00/ 0
® 1978, American Pharmaceutical Assoclation

Nevertheless, very few quantitative and mechanistic
studies have been conducted on human platelet aggrega-
tion. The present study was an attempt to develop exper-
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In Vitro and In Vivo

Availability of Hydrophilized Phenytoin from Capsules

C. F. LERK *, M. LAGAS, L. LIE-A-HUEN,
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Abstract 2 The effect of phenytoin hydrophilization on the liquid
penetration rate into prepared plugs, on the disintegration time, on the

in wwmmmmﬂmw__\m
Hydrophilization was performed by intensive mixing of the hydrophobic
drug with a small amount of methyleelluloss solution. Liquid penetration
Into the treated plugs was independent of the liquid wetting potency and
extremely high compared to the pure drug phigs. Analogous results were
obtained for the disintegration time and in vitro release rates from cap-
sules loaded with pure and treated drug, A bioavailability study in geven
health ‘::_:.;aﬁ.‘ immediate ahaorption o e tregte

& T-hr absorption lag time for the pure drug.

yphrases O Phenytoin, hydrophilized-—in vitre and in bivo avail-
ability (rom capsules O Bivavailability—hydrophilized phenytoin,
capsule lormulation, in vitry relepse rates O Anticonvulsants—pheny-
totn, effect of hydrophilization, in vitro and in viee availability

When a disintegratable tablet or capsule is administered
orally to humans, gastric fluid must penetrate the porous
mass before disintegration and absorption can occur. Any
factor influencing the penetration rate may influence the
absorption rate.

The liguid penetration rate into a porous mass is given
by the Washburn (1) equation:

di _ mvycosfl

& B (Eq. 1)
whete | is the penetrated length at time ¢, m is the hy-
draulic pore radius, v is the penetrating ligquid aurface
tension, 0 is the contact angle between solid and liquid, and
n is the liquid viscosity. The penetration rate-is strongly
dependent on the solid contact angle.

In earlier studies on pharmaceutical powder wettability
{2, 3), reported contact angles varied from 0° for dicalcium
phosphate dihydrate up to 125° for chloramphenicol pal-
mitate. Recently (4), the effect on the capsule release rate
of surface hydrophilic binder distribution over a hydro-
phobic drug was studied. The increased hydrophilized
hexobarbital release rate was independent of the dissolu-
(tii(m medium wetting potency, in contrast to the untreated

rug.

The purpose of this investigation was {0 examine the

benetration rate effect on the in vitro and in vive avail-

%liﬂmmmm&uwdsopboﬁedwmmmulea
enytoin was selected as a prototype drug, exhibiting a

contact angle of 102°, Phenytoin hioavailability is im-
portant because of the closeness of the therapeutic and
toxic levels, Marked bioavailability differences between
different products have been reported (5-9).

EXPERIMENTAL

Materials—Phenytoin! was NF grade, The mean particle size, based
on air permeability measurement?, was 5 gm. Methyleellulose®, poly-

! Parke- [avis, Mijdrecht, The Netherlands,
2 Madel 95, Fisher Scientific Co., Plttsburgh, .
3 Celacol M20, British Celanese 1td., Derby, Englund.
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sorbatet, B-glucuronidase® (purified lyophilized powder, 5 X 108 units/g),
5« p-methylphenyl)-5-phenylhydantoin®, and 5-(p-hydroxyphenyl)-
5-phenythydantoin® wete used as received. Trimethylanilinium hy-
droxide” was used as a 0.1 M solution in methanol, and tetramethylam-
monium hydroxide® was used as a 25% solution in water.

All solvents and other chemicals were analytical grade, except n-
heptane which was spectrophotometric grade®. The methylene chloride
used as a mobile phase component in the high-pressure liquid chroma-
tographic (HPLC) procedure was freshly distilled and 50% saturated with
waler before use,

Methods—Treatment of Drug—Methylcellulose dispersion over the
phenytoin surface was carried out in a small high-speed mixer'®, The drug
{20 g) was placed in the mixer, 6 ml of & 3% aqueous binder solution was
added, and the mixer was run for 6 min at ~9000 rpm. The mixing was
interrupted every 0.5 min o mix, with aspatula, material from dead spots
in the mixer. The material was dried in 2 tray drier at 40° for 1 hr and

Pz

load cell /ock
plunger i
die

- -4

Figure 1—Die and plunger assembly for the plug preparation.

4 Twoen 80, Atlas Chemie, Fasen, West Germany.

5 Sigma, St. Louis, Mo,

& Aldrich Europe, Beerse, Belgium.

78,D.H., Poakstoone, England,

® Berva, Heidelherg, West Germany.

* Merck AG, Darmztadt, Weat Germany.

1 X 32, Braun AG, Frankfurt/M,, West Germany,

0022-35491 79/ 0500-0634$01.0010
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Figure 2—Thermostated apparatus for measuring unidimensional
liguid penetration into the plugs.

screened through an 80-xm sieve. Treated drug particie-size determi-
nation (measured value of 6 um) and electron micrographs of the un-
treated and treated powder showed that ne milling and hardly any
granulation had occurred during preparation,

Wettability—Pure and hydrophilized phenytoin wettability was
characterized by contact angle determination as described previously
(4).

Plug Preparation—Most commercial cepsules are filled by com-
presging the powder and leading it into the capsule body, To reproduce
this process, the pure and treated drugs were compressed with a 120 &
5 N force to 300-mg pluge (1.8-¢m length X 0,6-cm diameter) uaing a
specia] die and plunger assembly (Fig. 1). The plunger was connected to
a load cell for compreagion force vegistration.

Capsule Filling—Prepared plugs were manually loaded into No, 1 hard
gelatin capsulest! for the disintegration measurements, the in vitro re-
lease studies, and the in vivo availability studies. .

Liquid Penetration—The unidimensional liquid penetration rate into
the phenytoin plugs was measured by placing the plug on a modified
thermostated apparetus glass filter plate (Fig. 2) (16). The Hquid uptake
rate was read from the gradusted pipet, The penetrations were cartied
out at 37 £ 0.2° with distilied water or water to which different amounts
of polysorbate had been added.

The all-side liquid penetration was measured at room teraperature by
registration of the phenytoin plug weight increase during penetration,
‘The powder plug was placed in a small glass cylinder with a porous bot-
tom and a gauze cover to prevent floating (Fig. 3). The whole was im-
mersed in the penetrating liquid and connected to an elsctronic balance!?
with automatic recording. Unidimensional penetration measuraments
were made four times and averaged. All-side penetrations were 30 re-

balance

recorder

[~

gouze

g rmm———

compact of the
powder

porous disc

tiquid

Figure 3—Schematic diagram of the setup for measuring ali-side liquid

penetration into the plugs.

M Snap-fit, Capsugel AG, Base), Switzerland,
1 PR 1200, Mettler, Greifensee-Zorich, Switzerland.
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Figure 4—Unidimensional liquid penetration profiles as a function
of the polysorbate concentration, Key: @, X, ¥, O, and A, penetration
of water and 0.1,0.2,0.5, and 1.0% polysorbate into plugs of untreeted

phenytoin, respectively; and O, penetration of all concentrations of -

polysorbate into plugs of treated phenytoin,

producible thay they were performed in duplicate only. No significant
difference in experimental results was found when the penetrating liquid
was presaturated with phenytoin,

Disintegration—The capsule disintegration time was determined
according to the BP 1973, Measurements were carried out without disks
at 37 & 0.5* In water with different polysorbate concentrations. Disin.
tegration measurements were made eight times and averaged.

Dissolution and Solubility—A water-jacketed L-liter beaker con-
taining the dissolution medium (900 ml) was maintained at 37 % 0.5°.
The dissolution medium consisted of water with different polysorbate
concentrations (pH < 5.5). The capsule was held in a stainless steel wire
spiral located centrally 2 om above the beaker bottom, Stirring was with
a 5-cm diameter straight four-bladed impeller, rotated at 80 & 1 rpm 3.5
¢m above the capsule (11), )

Samples were taken at convenient time intervals through membrane
filters (0.8-um pore diameter) and analyzed by a modified UV spectro-
photometric method (12), To a 4.0-ml sample {first diluted, if necessary,
with water or the test medium) in a glass-stoppered 25-ml test tube were
added 0.5 ¢ of potassium permanganate and 8 ml of 8 N NaOH. After

Treoted phenytom in oll conc, Polytorbote 80
- -

TOO S vt m a0 e o =t i ik e
L g 101 Fotysochore 80
0.6 *4 Polysorsore 80
2
- 75
<
E 0.2 * Polysarbate A0
2
<
i %7 STR—
1 % Polyyorbot
&
\w
Q
ﬁ 254 7. Polytarbote 8

Waler

1 ¥ } \
a0 60 90 120
MINUTES

Figure 5—All-side liquid penetration profiles inta plugs of treated and
untreated phenytoin as function of the polysorbate concentration. Key:
—, untreated phenytoin; and « - -, treated phenytoin,
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Figure 6—Untreated and treated phenytoin capsule disintegration
time gs a function of the polysorbate concentration. Key: ® and O,
untreated and treated phenytoin, respectively; and 1, standard devia-
tion.

heing shaken for several minutes, the tubes were immersed in an 80°
water bath for 30 min. The samples were aliowed to cool to room tem-
perature, and 5.0 ml of n-heptane was added. The misture was shaken
for an additiona} 15 min; after separation of the two layers, the heptane
layer absorbance was measured! at 247 nm against a suitable blank.

Calibration curves showed that Beer's law was obeyad with slopes of
0,017, 0.028, and ¢.057 for water and 0.1 and 0.25% polysorbate, respec-
tively, The correlation coefficients were at leaat 0,999, Each dissolution
profile is the average of three to six determinations. The ranges are in-
dicated in the graphs,

The saturated phenyioin solubility in the different solutions was de-
termined by placing excess solute (about 300 mg) in glass vials filled with
each test medium. The vials were closed and rotated at 25 & I rpmina

100+

1

PERCENT DISSOLVED
FROM SATURATION
L

| — T T Ty T Y T
30 40 50
MINUTES

Figure 7-Treated and untreated phenytoin capsule release profiles
as a function of the polysorbate concentration. Open symbols are for
untreated phenytoin, and solid symbols are for treated drug. Key: o,
0% polysorbate 80 (y Ly = 70.1 dynes/em); ¥, 0.1% polysorbate 80 (39.9
dynesfem); 0, 0.2% pulysorbate 80 (38.8 dynes/cm); &, 0.5% polysor-
bate 8¢ (37.8 dynes/em); O, 1.0% polysorbate 80 (37.7 dynes/em); %,
polysorbate solutions with 0-0.25, polysorbate 80; &, polysorbate so-
lution with 0.5% polysorbate 80; @, polysorbate solutions with 1.0%
polyserbate 80; and 1, intercapsule variation.

. Becl ts Co., Fullerton,

Inate

' Model 256 UV spectrophotomet
Calif.
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Figure 8-—Phenytoin solubility os a function of the polysorbate con-
centration (1 = standard deviation).

water bath at 37 & 0.5° until no increase in the amount dissolved eould
be measured. Samples were taken at convenient time intervals through
membrane filters and analyzed as described for the dissolution study.
For the dissolution and solubility studies, all glass syringes, pipets, and
the filter apparatus were prewarmed to prevent drug precipitation.
Absorption—Absorption studies were carried out with nine healthy
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- Figure 9—Plasme phenytoin concentration-time curves following oral

administration of capsules loaded with 300-mg plugs of treated and
untreated drug. Key: ® and O, tregted and untreated phenytoin, re-
spectively; and T, standard deviation.
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Figure 10—Plasma phenytoin concentration-time curves following oral
administration of o capsule loaded with o plug of 300 mg of treated drug
and of & suspension of 300 mg of phenytoin in water, Key: @, capsule;
and O, suspension.

volunteers (66-87 kg, 21-28 years of age). Seven subjects received one
capsule (300 mg) of pure phenytoin ot one capsule of hydrophilized
phenytoln. The two administrations were at least 2 weeks apart, The
capsulea were taken with 200 ml of water after an overnight fast, and no
food was allowed for 4 hr after administration. Two subjecta received one
capaule with 300 mg of hydrophilized phenytoin; 2 weeks later, they re-
ceived 300 mg of phenytoin diapersed in water.

Blood samples (8 ml) were taken from a forearm vein at 10, 40, 60, and
90 min and 2, 3, 4, 5, 6, 8, 12, 24, 30, and 48 hr, The heparinized blood
samples were centrifuged, and the plasma was stored in a refrigerator
until analyzed. Urine was collected at (convenient) time intervals over
48 hr. Volumes were recorded, and samples were refrigerated until as-
sayed. )

T'he plasma phenytoin levels were measured by HPLC! according to
a method developed for carbamazepine {13). The colomn was 15 em X
3 mm (i.d.) stainless steel, packed by a balanced-density shurry technigue
(14) with 5-um porous particle silicic acid'S. The solvent system was 5%
tetrshydrofuran in methylene chloride. The flow rate waa 1.2 ml/min,
and the pressure required was ~10 MPa (1500 pai). Nitrazepam was the
internal standard, The absorbance!® was measured at 264 nm. The mean
vecovery from plasma was 95% with a relative standard deviation of £2.5%
(n = 32), The relative standard deviation of the calibration graph date
down to 0.4-pg of phenytoin/mi of plasma did not exceed £3% (n = 7),
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Figure | 1—Plasma phenytoin concentration-time curves and cumu-
lative renal excretion of the total amount of 5-(p-hydroxyphenyl)-5-
phenylhydantoin following oral edministration of 300-mg treated and
untreated phenytoin capsules. Key: @ and &, plosma and urine after
the treated drug, respectively; and O and A, plasma and urine after the
untreated drug, respectively.

5-(p-Hydroxyphenyl)-5-phenylhydantoin and its conjugate, the main
phenytoin metabolite in humans (15, 16), were assayed in the urine by
& modified GLC methed (17). To 1.0 ml of urine wete added 0.5 ml of
0.066 M phosphate buffer (pH 6.9) and 250 units of 8-glucuronidase, The
samples were incubated for 15 hr at 37°, To the hydrolyzed samples were
added 100 x4l of an internal standard solution {50 pg/mi of 5-(p-methyl.
pheny))-5-phenythydantain in 0.01 N NaOH| and 1 ml of 3 M phosphate
buffer (pH 4.5). After extraction with 8 ml of ether for 15 min and cen-
trifugation, 7 ml of the organic phase was transferred to another test tube,
Then 40 ul of 0.1 M trimethylanilinium hydroxide dissolved in methanol
and 40 ul of .54 M tetramethylammonium hydraxide disaolved in water
were added, and the tube was shaken for 10 min. i

After centrif\zfation. 1 ul of the lower phase was injected into a gas
chromatograph!” equipped with a flame-ionization detector. The coiled
glass tubing column, 1.5 m-long X 2.2 mm i.d., was packed with 3% OV.17
on 80-100-mesh Chromosorb G.H.P. Operating conditions were: injection
part, 300°; column oven, 240°; and detector, 275°, ‘The nitrogen flow rate
was 20 ml/min. Hydrogen and compressed air flow rates wore adjusted
to glve maximum reaponse. The relative standard deviation of the cali-
braticn graph data down to 15 ug of 6-(p-hydroxyphenyl)-5-phen-
yihydantoin/ml of urine did not exceed £4% (n = 9),

All plasma and urine samples were analyzed in duplicate.

Liquid Properties—Liquid surface tenaions and viscosities were de-
termined with a tensiometer'd and a capillary tube viscometer!?,

RESULTS AND DISCUSSION

In Fig. 4, the distilled water and polysorbate 80 solution uptakes into
pure and hydrephilized phenytoin plugs are graphed against penetration
time. As expected, no distilled water penetration into plugs of nontreated
drug could be datected because of the strongly hydraphobic nature of the
solid and the distilled water surface tension (70.1 dynes/om at 37°). Ad-
dition of 0.1% polysorbate 80 to the penetrating liquid produced a mea-
surable volume uptake. The penetration rate increased with increasing
surfactant, decreasing the penetrating liquid surface tension to 377
dynes/cm at a 1% concentration.

The wetting of a powdet mass by a liquid containing a surfactant is a
dymamnic process during which surfactant monomers are adsorbed on the
substrate, The surfactant micelles are broken down to monomers, which
diffuse to the liquid-solid interfaces. During the dynamic penetration
process, the micelle breakdown in the capillaries may result in a micelle
diffusion from the bulk of the solution into the pores of the mass. In this
case, the wetting potency is not limited by the critical micelle concen-
tration [polysorbate 80 = 0.04% (w/v) at 37°]. This is consistent with the
theory (18) that micelle diffusion and breakdovwn will be the rate-limitin
steps. ;

Since the penetration rate into a porous mass is, according to the
Waeshburn equation, atrongly dependent on the contact angle of the solid,
the extremely hydrophobic phenytoin, exhibiting a contact angle of 102°,
wae hydrophilized by hydrophilic binder distribution over the solid
sutface. Methylcellulose treatment decreased the contact angle to 51°,
The penetration rate into the hydrophilized phenytoin plugs was strongly
increased (Fig. 4). The extremely fast penetration rate was independent
of the penetrating liquid wetting potency.

The all-side penetration profiles are represented in Fig. 5. Again no
penetration of diatilled water into pure phenytoin plugs could be detected.
Addition of polysorbate 80 to distilled water resulted in penetrations that
increased with increasing surfactant cuncentrations, The steps in the
recorded curves were caused by air bubbles escaping from the porous
maus, The hydrophilized phenytoin plugs exhibited instant uptake, which
was again independent of the penetrating liquid wetting potency.

The effect of drug hydrophilization on the disintegration of capsules
toaded with 300-mg plugs of phenytoin is shown in Fig. 6. The untreated
drug capsule disintegration time was 2 hr in distilled water. The disin-
tegration time decreased with increasing surfactant cancentration down
to 15 min at 1% polysorbate 80. The hydrophilized phenytoin capsules
all exhibited, independent of the polysorbate 80 concentration, disinte-
gration times of 3 min, corresponding with the time in which enough of
the gelatin had dissolved to open the capsule shell completely.

Analogous results were abtained for the hydrophilization effect on the ‘

in vitro phenytoin release rate from the different capsules (Fig. 7). The
_resulta ate expressed as the percentage dissolved from saturation against
time. A strong increase in the percentage dissolved for the nontreated

14 Model M-6000 B, Watera Associates, Milford, Mass.
18 Partisil, Chrompack, Middelbur, . The Netherlands.
19 Model 440, Waters Asaociates, Milford, Mase.

17 Model 5750, Hewlett-Packard, Avondale, Pa.
¥8 Du Nodly, 8600 BE, Kriss, Hamburg, Wen Germanf-
1#Pype Ubbetohde, Temsnn, Zoetermeer, The Netherlands.
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Table I—.Area under the Curves for Seven Voluntsers after
Adminiatration of Capsnles Loaded with 300-myg Plugs of Pure
or Hydrophilized Phenytoin

AUC, mg min/ AUC, mg min/
lster, 0-8 hr liter, 048 hr
Unireated Treated Unitreated Treated

Subject Drug Drug Drug Drug
AS. 985 1337 6336 8452
G.M. 673 905 4760 6075
J.G. 991 1192 4184 5324
L.O. 81 1168 4833 5108
EG. 3 1098 4187 4783
HV. 943 1447 4821 5661
LL 693 1088 — 5194
Mean 827 1169 4853 5900
$D 145 178 787 1328
pe <0.001 <00

s Evaluated with the Student test for paired observations.

drug was found, along with a slight decrease for the treated drug with
increasing surfactant concentrations. The slight decrease in the per-
centage dissolved from saturation corresponds with an absolute increase
in the amount dissolved because of the increased phenytoin solubility
with an increasing polysorbate 80 concentration. The latter was due to
the strongly solubilizing surfactant (Fig. 8).

Comparetive ebsorption studies were performed in humans. In Fig.
9. all of the individual and the mean plasma curves are given for two
capsule preparations londed with 300 mg of either pure or hydrophilized
phenytoin, The plasma levels for all individuals were significantly highee
for the treated phenytoin than for the pure drug. Moreover, phenytoin
abaurption from capsules with untreated drug showed an ~1-hr lag time
whereas the hydrophilized drug was absorbed immediately. The area
under the plasma level-time curve, evalusted by the teapezoidal rule from
0 t0 8 and © to 48 hr, showed higher values for the hydrophilized powder
than for the pure drug (Table I} (p < 0.01).

Ins two subjects, absorption profiles were compared following oral ad-
ministration of a 300-my hydrophilized drug capsule and of a 300-mg
phenytoin/200 il of water suspension (Fig. 10). Nearly identical plasma
curves were obtained, The areas under the plasma concentration-time
curves from § to 8 hr for the capsule and the suspension were 1394 and
1387 me min/titer for one subject and 1251 and 1244 mg min/liter for the
other, respectively. Differences between the areas from 0 to 48 hr after
administration were similar.

‘The total amount of the hydroxylated phenytoin metabolite in the
urine over 48 hy is shown in Fig. 11 together with the plasma drug levels
in two subjects after pure and hydrophilized drug administration. The
results showed remarkable intersubject variation in excretion rates and
could not he used to predict relative drug absorption rates from different
preparations.
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These availability studies are based only on a comparison of hydro-
philized drug with pure strongly hydrophabic drug without any adjuvants
{i.e., disintegrating agents),
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DIRECCION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio
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Tramite : 011
Evento 378
Actuacién : 444
Referencia : Expediente No. 06049473
Asunto : Solicitud de patente para: PROCEDIMIENTO PARA

LA APRODUCCION DE UNA COMPOSICION

FARMACEUTICA SOLIDA DE ADMINISTRACION ORAL
Solicitante :  BAYER HEALTHCARE AG
Clase : AG1K 009/020, A61K 031/5377, RA61K 9/20, A61P 007/002
Fecha sollc1tud 23 de mayo de 2006

1. Yo, Luz Clemencia DE PAEZ, en mi condicién de apoderada de la
sociedad solicitante de la patente de la referencia, de acuerdc con la
sustitucién del poder a mi otorgada por el doctor Emilio Ferrero, me
refiero al oficio No. 201 notificado por fijacidén en lista del 08 de
enero de 2010.

2. Mediante oficio No. 201 se puso en conocimiento del solicitante el
informe que contiene las observaciones hechas por su Despacho sobre la
presente solicitud de patente. Atiendo a las observaciones de la manera

siguiente:

2.1 Excepciones a la patentabilidad y usos

El Examinador ha objetado las reivindicaciones 19 y 20 por
encontrarse relacionadas con uso0s, Asimismo, ha objetado la
reivindicacidén 21 por referirse a un procedimiento para la prevencidn o

tratamiento de enfermedades tromboembdlicas.

3. Con el fin de subsanar las objeciones expuestas, se desean presentar

las siguientes modificaciones:

NIT. 860.041.367-3
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3.1 Modificacién de una solicitud en tramite

De acuerdec cen el articulo 34 de la Decisién 486 de la Comisioén
de la Comunidad Andina, donde se establece gque la modificacidén de una
solicitud es posible en cualquier momento del tramite mientras no
implique una ampliacidén de la solicitud inicial, me permito presentar

un nuevo pliego reivindicatorio conformado por 18 reivindicaciones.

De esta manera, siguiendo las observaciones del Examinador, se
han eliminado las reivindicaciones 19, 20y 21 del pliego

reivindicatorio.

4. Puesto que se han atendido a cabalidad las observaciones hechas por
su Despacho sobre la presente solicitud de patente, atentamente

solicito que se continulle su tramitaciodn.

5. ANEXOS

® Nuevo pliego reivindicatorio conformado por 18 reivindicaciones
® Formulario de modificaciones en solicitud pendiente

¢ Recibo por concepto de presentacién de ocho reivindicaciones
adicionales a la décima por valor de $208.000

* Copia auténtica de la sustitucién de poder efectuada a mi favor
por el Doctor Emilio FERRERO.

Sefiora Directora,

~ P / L _‘
Aosed C/Zggrug;yjdiygé?fihgfe}
LUZ CLEMENCIA DE PAEZ

CC. 35.456.344 de Usaguén
T.P.A. No., 23.555

COLO-14033-841-024-8

Q" JMS\JMS\ID-166875\WPC14033

No. M-2010-166875\JMS
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Industria y Comercio Espacio reservado para el adhesivo de radicacion

SUPERINTENDENC!I A"

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

soLf&iTun DE:
E Modlflcacnbn a una solicitud

IDENTIFICACION

" gce .0 NT O
C.E: 1 Otro(l:_]

" ‘Nimero: .

.| Teléfono: 546 09 70 Fax: 2494070

“ lE-mail:  clientes@cavelier.com

O ] IDENTIFICACION

Nombre: LUZ CLEMENCIA DE PAEZ
Direccién: Carrera 4%. No. 72-35
REPRESENTANTE | Teléfono: 347 36 11 cc. NIT L
O APODERADO  |Fax: 211 86 50 CE. ] Otro O
E-mail: clientes@cavelier.com Cual
Domicilio: Bogot4, Colombia. o

Namero  35.456.344 T.P.23.555

3(de marzo de 201
ige,,m_a..r_zﬂs_m_m

Anexos
[:l Comprobante de pago de la tasa por $114.000, por concepto de modificaciones.
Comprobante de pago por 8 reivindicaciones adicionales después de la décima
reivindicacion por $208.000.00.
D Poderes, si fuere el caso
Copia auténtica de la Sustitucion del poder otorgada por el Doctor EMILIO FERRERO a mi

favor, para lo cual solicito me sea reconocida personeria y asi continuar con el tramite de la
presente solicitud de patente.
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Sefiores
SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO
E. S. D.

Poderdante : BAYER HEALTHCARE AG

Poder conferido el : 06/07/2005

Yo, EMILIO FERRERO, obrando como apoderado principal del
poderdante arriba mencionado, mediante el presente escrito
sustituyo el poder a mi otorgado a la doctora LUZ CLEMENCIA DE
PAEZ, identificada con cédula de ciudadania No. 35.456.344 vy
Tarjeta Profesional N°23.555, con todas las facultades dque me

fueron conferidas.

Hago la anterior sustitucidén conforme al articulc 66 del

Coédigo de Procedimiento Civil.

Sefiora Jefe,

- G

EMILIO FERRERO
T.P.A. N° 31.929
C.C. N° 438.019 de Usaquén

Acepto:

L2 ﬂé}nm@@@%@
LUZ CLEMENCIA DE PAEZ

T.P.A. N° 23.555

C.C. No. 35.456.344 de Usaquén'

NI1T. 860.041.367-3
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REIVINDICACIONES

1.~ Un procedimiento para la produccién de una composicion farmacéutica sélida de
administracién oral que contiene 5-cloro~N-({(5S)-2-oxo-3-[4-(3-_oxo-4—morfoliniI)—feniI]—1,3—
oxazolidin-5-il}-metil)-2-tiofencarboxamida (I) en forma(_ﬁfd'fofilizada;f_caracterizado porque

(a) en primer lugar se produce, mediante granul'éCién___humeda, un

o

1

granulado que contenga el principio activo (1) en forma hidrofilizada - _.\Q(g'
(b) y luego, el granulado, dado el caso con adicion de aditivos

farmacéuticos adecuados, se transforma en la composicion farmaceutica.

2. Un procedimiento segun la reivindicacion 1, caracterizado porque para el

procedimiento para la granulacién himeda se utiliza la granulacién en lecho fluidizado.

3. Un procedimiento seguin la reivindicacion 1 6 2, caracterizado porque el principio

activo () se utiliza en forma cristalina.

4 Un procedimiento segun la reivindicaciéon 3, caracterizado porque el principio

activo (1) se utiliza en forma micronizada.

5. Un procedimiento segun una de las reivindicaciones de la 1 a la 4, caracterizado
porque el principio activo (l) se incorpora en la granulacién humeda suspendido en el

liquido de granulacién.

6. Un procedimiento segun una de las reivindicaciones de la 1 a la 5, caracterizado
porque la composicion farmacéutica es un comprimido de liberacion rapida del principio
activo (I).
M7
7. Una composicién farmacéutica sélida de, administracion oral que se produce '

mediante el procedimiento acorde a la reivindicacion 1.

8. . Una composicién farmacéutica sélida de administraciéon oral que contiene 5-cloro-
N-({(5S)-2-0x0-3-[4-(3-ox0-4-morfolinil)-fenil]-1,3-oxazolidin-5-il}-metil)-2-
tiofencarboxamida (1) en forma hidrofilizada. .-

9. Una composicion farmaceéutica, segun la reivindicacion 8, que contiene el principio

activo (I) en forma cristalina.

10. Una composiciéon farmacéutica segun la reivindicacién 9, que contiene el principio
activo (1) en forma micronizada.
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11. Una composicion farmacéutica segan una de las reivindicaciones de la 7 a la 10,
caracterizada porque el principio activo (l) esta presente en una concentracion del 1 al
60%, referida a la masa total de la formulacion.

12.  Una composicion farmacéutica segun una de las reivindicaciones de la 7 a la 11,

que contiene laurilsulfato de sodio como humectante.

13. Una composicidon farmacéutica segun la reivindicacion 12, que contiene
laurilsulfato de sodio en una concentracion del 0,1 al 5%, referida a la masa total.

14. Una composicién farmacéutica, segun una de las reivindicaciones de la 7 a la 13,
gue contiene hidroxipropilmetil celulosa como aglutinante hidroéfilo.

15. Una composicion farmacéutica segun la reivindicacion 14, que contiene

hidroxipropilmetil celulosa en una concentracién del 1 al 15%, referida a la masa total.

16. Una composicion farmacéutica segun una de las reivindicaciones de la 7 a la 15,

en forma de comprimido.

17. Una composicion farmacéutica segun la reivindicacion 16, en forma de comprimido

de liberacién rapida.

18. Una composicién farmacéutica segun la reivindicaciéon 16 6 17, caracterizada
porque la pastilla esta recubierta con un esmalte.

JMS\UMS\ID-166878\WPC14033
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