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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mj ‘firma, abogado en ejercicio, titular de la tarjeta profesional namero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LAFRANCOL S.A., sociedad constituida y vigente de conformidad con
las leyes fcolombianas, con domicilio en Cali, Valle, en ejercicio de lo dispuesto por
el articulo 42 de la Decision 486 de 2000, muy respetuosamente me permito
formular la siguiente

. PETICION

Sirvase n;egar el beneficio patentario a la solicitud contenida en el expediente 10-
135-578, por no cumplir con lo dispuesto por los articulos 14, 16 , 18 y 20 (d) de la
Decision 486 de 2000, con base en los fundamentos que se expondran a
continuac;ic'm.
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Il. LEGITIMO INTERES

Asiste a LAFRANCOL S.A., legitimo interés para presentar esta oposicién, pues
la eventual concesion de ia solicitud restringiria, en forma contraria al Régimen
Comun Andino de Propiedad Industrial, el empleo de ciertas sustancias y
composiciones farmacéuticas, en detrimento de sus legitimos intereses
comercialeis y de la libre competencia.

i

. EFUNDAMENTO DE LA OPOSICION

La solicitud colombiana en tramite, que se refiere a un sistema intrauterino para
una insercion durante un tiempo prolongado en una cavidad uterina, incumple con
los requisitos indispensables para otorgarsele el privilegio de patente de invencion,

tal y como se demuestra con los siguientes argumentos:

En primer lugar, y ante la reivindicacion textual de un método para suministrar una
sustancia terapeuticamente activa a un mamifero hembra, especificamente en la
reivindicacién 17, es importante indicar que esto contraviene lo dispuesto en la
Decision 486 de 2000 que literalmente refiere a que “No serdn patentables (...)d)
los métodos terapéuticos o quirdrgicos para el tratamiento humano o animal, asi

como los metodos de diagnostico aplicados a los seres humanos o a animales.”

En segundo lugar, y refiriéndonos especificamente a la carencia de novedad y
nivel inventivo de la solicitud, podemos citar varias anterioridades en donde se
exponen dispositivos intrauterinos que comprenden en esencia las mismas

caracteristicas técnicas reveladas por la solicitud colombiana en cuestion, veamos:

La patente de los Paises Bajos NL 8601570 publicada el 18 de enero de 1988

revela:
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La patente europea EP 0872751 publicada el 28 de octubre de 1998 revela:

| The present invention relates to a pharmaceutical

product for application to the uterus mucosa, which car-
ries a drug comprising a peptide having the luteinizing
\hormone releasing hormone (hereafter referred to only
as 'LH-RH') action, an LH-RH antagonist or the like on
an intrauterine contraceptive device (hereafter referred
o as 'lUD") and is adjusted to be able to administer the
drug over a prolonged period of time while taking a con-
traceptive measures by being fitted in the uterus or the
like.

| (...)

I A means for controlled release which employs a
| container provided with pores in its peripharal wail
cSm }i S30EO e Ry e
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means for ic
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Example 3

500 mg of leuprorelin acetate was dissolved in 50
g of water to prepare an aqueous solution. Meanwhile,
4.5 g of copolymer of butyric and glycolic acids having
a molecular weight of about 18,500 (PBGA) was dis-
solved in 10 g of dichloromethane. This solution was
added to the above aqueous solution to prepare a W/O
; a?%gnwu !? i9~n3~" ;

pATE x»mu’ﬂifﬂt B -m‘,ﬁ{-u 3L
tiontothe uterus mucosa contmued to release leuprore-
lin acetate in the uterus over a period of at least one

month.

(..)

; A pharmaceutical product 1 for application to the
uterus mucosa according to a second embodiment of
the present invention as shown in Fig. 2 comprises a
drug 2 enclosed |n a dlffu3|on controlled fllm 5 made of

IRTEERNZERAALE

el

determined period of time has elapsed, this IUD 4 is re-
moved from the uterus and a new |UD 4 is fitted if the
administration is continued.

(...)

! The IUD 4 may take the shape of the modification

. 40 shown in, for example, Fig. 3 or other shapes as far as
they don't cause any abnormality to the living body when
fitted.

()
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(57) Abstract

The proposed intrauterine contraceptive
device comprises a horizontal strip (1) with two
legs (2} at least one of which has a curved end
(3); a coil (4); and a loop (5)joined to the
horizontal strip (1) and provided with a
thickened base (6). The legs (2) of the straight
section of the horizontal strip (1) are configured
at an acute angle to the horizontal plane and
symmetrically in relation to the vertical axis;
both are provided with curved ends (3), the
curve being in the form of a circular section,
the coil (4) takes the form of a polyethylene
strip and is situated inside the loop (5) on an
anchoring element (7) connected to the base (6)

a»- heclegs::(2) 0t the
Thorizontal strip (1) are at an angle of between 5
and 30° to the horizontal. The coil (4) is
provided with a coating (8) of refined copper
which is applied to the outer surface of the
polyethylene strip by plasma deposition. The
lower part of the loop (5) is springy and is at
least twice the length of the anchoring element
(7). The free end of the anchoring element (7) is
provided with a spherically curved section (11)
and serves as the base for securing locating
threads (12).
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La patehte americana US 3834378 publicada el 10 de septiembre de 1974 revela:

0D

Ui suifate: 1y preferably. also id)

persédwitt composite” The partictldté matenia
preferably comprises between 0.1% to 50% by weight
- of the composite, and the matrix preferably has a
water permeability or rate of water vapor transmission

of at least 0.3 grams/100 square inches/24 hours/mil
at 25°C.
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. No. 775,729. Most preferably, the plastic material is a
. copolymer of ethylene and vinyl acetate, such as UE
632, manufactured by United States Industrial Chemi-
cal Corporation, which contains 13-15% vinyl acetate
bv weight, As shown and preferred, in addition, the

()
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Preferably, the intrauterine device.10, as shown and

preferred in the FIGURE 1s a compostte formed of a
pl’ﬁ“§“" S aterial sl AL
ESEaG TN :
: P %*‘%:‘wrf:’:' B9 Xw :
pylerfe?sﬁfa vinylich : irubb
such as dlsclosed in co-pending patent application, Ser.
No. 775,729. Most preferably, the plastic material is a
copolymer of ethylene and vinyl acetate, such as UE
632, manufactured by United States Industrial Chemi-
cal Corporation, which contains 13-15% vinyl acetate
by welght As s?vg_wn and preferred, m addmon, the
preferably constructed, has dispersed t
late material. Most preferably, the particulate is dis-
persed throughout the plastic matrix. The particulate
material preferably includes a metal and a salt thereof,
althoUgh SE Ay E O TP ISE SOl Ay aleryaisale: By
way of example, metals which are satlsfactory “for pur-
poses of the present invention are copper, zinc, silver,
platmum or cadmium. Most preferably, copper partic-
ulate is preferred. By way of example, metal salts which’
are satisfactory include salts of copper, zinc, silver,
platinum, or cadmium. The salt is preferably a sulfate,
carbonate, nitrate, acetate or phosphate. Most prefera-
" bly, the salt is a sulfate of the metal particulate.

~In order to form the intrauterine device composite,
convennonal techniques 'may be utilized. Once such
preferred conventional technique requires intimately-
admixing partxcles of the desired plastic wrth ﬁnely

f\,,,.{ww.::} Bu}u..h 24 ‘VQI TEEAIALATAR AL g é>~ L A N B AR AR A E ARG 5 T 5
wn 3 :

e

order to obtain a homogeneous-like phase The resul-
tant impregnated plastic having the particulate material
dispersed throughout is then molded under heat and
pressure in a conventional manner to readily form any

desired conﬁgurat:on such as the shield conﬁguratlon
10 illustrated in the FIGURE.

2028101 Atnias
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said plastic matrix; and said part:culate material com
prlsmg between 0.1% to 10% by weight of the composi-
tion of said dev1ce :

e:pla; LI S:
Amonomer materi
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Finalmente, la patente americana US 3938515 publicada el 17 de febrero de 1976
revela;

557

‘between amblent temperature and 150°C, a crystallin
ity of 5% to 95%, or is rubbery, and is permeable to
the drug but at a rate less than that of the carrier and
as a minor constituent a polymeric additive such as a
I po]yester prepared from a glycol and a dibasic acid,
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that constantly bathes the inner surface” of ‘Th drug

' release rate controlling wall and supplies drug thereto.

()

ving the
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The ability to design and shape the wall into tubes,
rods, discs, films, rings and other highly reproducible
shapes .of controllable composition, readily results in
fabrication of drug delivery devices with controlled
characteristics and thus overcomes a significant disad-

| ()

Como se piuede apreciar claramente en las anterioridades expuestas, ias
caracteristicas correspondientes a sistemas intrauterinos que comprenden un
deposito y un marco cerrado y flexible, de forma poligonal circular, ovalada,
angular, triangular o eliptica, en donde el marco es un polimero flexible; en donde
el depésito consiste de un ndcleo envuelto en una capa de polimero; en donde
ademas dicho dispositivo intrauterino tiene elementos que mejoran su deteccion
dentro del utero como por ejemplo un metal inerte particulado que sirve como
material radio-opaco; y en donde finalmente dicho dispositivo puede ser obtenido
por moldeo pbr inyeccion, extrusion o compresion; corresponden, todas estas, a
caracteristicas técnicas descritas con anterioridad para dispositivos del mismo
tipo.

En otras palablras, y teniendo en cuenta la informacion expuesta con anterioridad,
existen los suficientes lineamientos técnicos, para qué una persona medianamente
versada en la formulacion de productos farmacéuticos, pudiese obtener un
dispositivo intrauterino con todas las mismas caracteristicas que las reivindicadas

por la solicitud,colombiana en tramite.
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Por todo lo anterior, le solicito Sefor Superintendente, que analice los argumentos
citados con el rigor y detenimiento habituales y que decrete, ademas de la
negacion de la solicitud en comento, el archivo del citado expediente.

V. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 16, 18 y 20 literal d) de
(Requisitos de Patentabilidad) y el articulo 42 (Oposiciones) de la Decision 486 de
2000,

V. | PRUEBAS

Ruego que se tengan como tales, sin perjuicio de las que puedan presentarse al
|

vencimiento de la prorroga solicitada, y de aquellas que el Despacho considere

oficiosamente, las siguientes:

> Copia de todos los documentos citados en el acapite de Fundamentos de la
Oposicion.

VI. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito

los siguientes anexos

—

. Certificado de existencia y representacion legal de Lafrancol S.A.

Poder para actuar (copia auténtica reposa en el expediente 08-095-718).

FRARN N

Constancia de pago de las tasas de tramitacién de oposicion.

Copia para correr traslado al solicitante.

o 'JLA

El mencionado en el acapite de pruebas.

VI.  NOTIFICAGIONES

El éuscrito recibird notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
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ciudad. Lafrancol S.A., las recibira en sus oficinas localizadas en la Carrera 1 N°
46-84 de Cali.

Sefior Superintendente,

JOSE LUIS REYES VILLAMIZAR

C.C. 79'152.473 de Usaguén
T.P.A. 44,655 del C.S.J.
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[57) ABSTRACT

An intrauterine device composite is provided which
comprises a plastic matrix, such as a copolymer of eth-
ylene and vinyt acetate, having a particulate material

selected from the group consisting of metals such as

copper, zing, silver, platinum, or cadmium, and metal
salts dispersed within the matrix. The particulate pref-

- . erably includes both a metal and a salt, such as a sul--
" fate, thereof, although solely a salt or a metal particu-

late may be utilized. In addition, a radio-opaque par-
ticulate such as barium sulfate is preferably also dis-
persed within the composite. The particulate material
preferably comprises between 0.1% to 50% by weight
of the composite, and the matrix preferably has a
water permeability or rate of water vapor transmission

of at least 0.3 grams/100 square inches/24 hours/mil
at 25°C.

] 17 Claims, 1 Drawing Figure
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; 1 :
INTRAUTERINE DEVICE
CROSS REFERENCE TO RELATED APPLICATION

This applic.%ation is a continuation of application Ser.
No. 88,538 filed Nov. 12, 1970 and now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The preseit invention relates to intrauterine device
composites and more particularly to such composites
comprising:a plastic matrix having a partlculate mate-
rial dispersed. therein.

2. Description of the Prior Art

Prior art intrauterine devices have utilized structures
includinga metal wire in order to-obtain improved re-
sults. Such prior art devices have involved the use-of a
plastic T-shaped device having a fifte copper wire
wrapped about the- upper end of the stem of the T, a
silkworm- gut wrapped in a bronze.wire; and a copper

3,834,378

.2

shown. The shield device 10 disclosed in. co-pending
application, Ser. No. 775,729, preferably has a contour
which conforms to the mid-range of the ulerine cavity,
and has a plurality of lateral fins 12—12 which promote
retention and permit accommodation to uterine con-

_tractions and variations in uterine shape extending out-

wardly from a central membrane portion 14, As dis-

- closed in copending application, Ser. No. 775,729, the

20

loop having a silkworm gut tail. These- prior art intrau- -

terine devices, however, are bulky, difficult to insert,
and are not-necessarily well tolerated within the uterine
cavity. Moreover, whenever -any beneficial effect' has
" been observed, a substantial quantity of time has been
required before such beneficial effects occur, resulting
in a lag time between insertion of the device and
achievement of the benefits thereof. In addition, in in-
trauterine devices employing a wire wrapped about a
T-stem, the wire tends to dissoive and break up thus
minimizing its long range effectiveness. Furthermore,
such prior art devices have a relatively low surface area
for the metal which, thereby, also minimizes their ef-
fectiveness, Due to these disadvantages, prior art intra-
_uterine devices have not.achieved the wide spread
usage enjoyed by oral contraceptives. The present in-
vention overcomes these disadvantages of the prior art.

SUMMARY OF THE INVENTION

An intrauterine device composite is provided which-

comprises a plastic matrix having a patticulate-material
dispersed within:the matrix. The particulate material is
selected from the group consisting of metals and metal
salts and comprises between 0.1% and 50% by weight
of the composite. The particulate preferably includes
both a metal and a salt, such as a sulfate thereof, al-
though solely a metal or a salt particulate may be uti-
lized. In addition, a radio-opaque particulate, such as
barium sulfate, is preferably also dispersed within. the
matrix. The plastic matrix preferably has a water per-
meability or rate of water vapar transmission of at least
0.3 grams/ 100 square inches/24 hours/mil at 25° C.

BRE]F DESCRIPTION OF THE DRAWING

The FIGURE is a diagrammatic illustration exem-
plary of an intrauterine device composite in accor-
dance with the preferred. embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT -

For purposes of illustration, an intrauterine dewce of
the typelcommonly termed a “shield,” such as de-
seribed in co-pending application, Ser. No. 775, 729,
filed on Nov. 14, 1968, now U.S. Pat. No. 3,633,574,
generally referred to by the reference numerai 10, is
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central membrane portion 14 increases endometrial
surface contact, as well as precludes -bowcl strangula-
tion in the event of perforation. However, . the present
invention is not limited to the shield type of intrauter-
ine device, but rather is applicable to all types of intrau-
terine devices, the shield type 10 only being shown and

"described by way of example.

Preferably, the intrauterine device.10, as shown and
preferred in the FIGURE, is a composite formed. of 2
plastic: material such as a copolymer of ethylene and
vinyl acetate, polyvinyl acetate, polyethylene, polypro-
pylene, polyvinyl chloride, nylon, or silicone rubber;
such as disclosed in co-pending patent application, Ser.
No. 775,729. Most preferably, the plastic material is a

copolymer of cthylene and vinyl acetate, such as UE -

632, manufactured by United States Industrial Chemi-
cal Corporation, which contains 13-15% vinyl acetate
by weight. As shown and preferred, in addition, the
plastic matrix of which the intrauterine device 10 is
preferably constructed, has dispersed therein particu-
late material. Most preferably, the particulate is dis-
persed throughout the plastic matrix. The particulate
material preferably includes a metal and a salt thereof,
although it may comprise solely a metal or a salt. By
way of example, metals which are satisfactory for pur-
poses of the present invention are copper; zinc, silver,

platinum, or cadmium. Most preferably, copper partic-
" ulate is preferred. By way .of example, metal salts which

are satisfactory include salts of copper, zinc, silver,
platinum, or cadmium. The salt is preferably a sulfate,
carbonate, nitrate, acctate or phosphate. Most prefera-
bly, the salt is a sulfate of the metal particulate.

- Preferably, the particulate metal in the intrauterine
device composite 10 is at least 0.1% by weight of the
ovefall composite. The metal salt is, preferably, at least
0.5% by weight of the overall composite. In addition,
the preferred overall content of metal plus metal salt in
the composite should not exceed 50% by weight of the
overall composite, thereby providing a preferred range
of total particulate, by weight, in the overall composite
of between 0.1% to 50% by weight.

The requisite amount of particulate material, which
is biologically active, is preferably related to the water
permeability or rate of water vapor transmission of the
plastic matrix, which is biologically inert. The greater
the permeablllty of the plastic, the less the requisite
amount of active particulate that need be present. Con-
versely, the lower the permeability, the greater the req-
uisite amount of active particulate that should. prefera-
bly by present. Preferably the water permeability or
rate of water vapor transmission of the plastic is at least
0.3 grams/100 square inches/24 hours/mil at 25° C.. If
desired, better results may be obtained with a water
permeability of at least 5 grams/100 square inches/24
hours/mil at 25°C.. Most preferably this rate is at least

10 grams/100 square inches/24 hours/mil at 25° C.,

In addition to the presence of a pamculate of a metal
and a salt thereof.in the preferred composite, a radio-
opaque particulate: material may also be dispersed
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therein. Preferably, this radio-opaquie material is a salt

of an alkaline'earth metal, such as barium. Most prefer-
ably, this salt is barium sulfate.

" .. In order to form the intrautetine device composue.

conventlonal techniques ‘may be utilized. Once such

preferred conventional ‘technique requires intimately -

admixing particles of the desired plastic with finely
ground particulate metal and particulate metal saits at
a sufficiently high temperature for-a sufficient time in
order to obtain a homogeneous-like phase. The resul-
tant impregnated plastic having the particulate material
dispersed throughout is then molded under heat and
pressure in aiconventional manner to readily form any
desired conﬁgurauon such as the shield configurauOn
10 illustrated in the FIGURE.
The resulting intrauterine device compsite consists of
a plastic matrix having the particulate material dis-
persed throughout the matrix. This is illustratively
shown by the particulate, g‘enerally referred to by the
reference: numeral 16, shown in the FIGURE, Most
preferably, the intrauterine devicé composite com-
prises a plastic matrix of a copolymer of ethylene and
vinyl acetate having a particulate of copper and cupric
sulfate dispersed throughout the matnx, with the per-
cent by weight of the copper and cupric sulfate partici-
. late being between 0.5% to 10% by weight of the com-
‘posite, and the water. permeability of the plastic being
at least 10 gramsl 100 square inches/24 hours/mil at 25°
C.

The preseénce in the water permeable plastrc matrix
of the brologlca]ly active metal particulate which pref-
erably does hot exceed an amount which degrades the
plastic matrix so as to eliminate the beneficial flexibility
. thereof, assists .the tensile strength, flowability for
moldmg and other physical properties of the intrauter-
ine device composite. In addition, the presence of the
metal salt particulate, which is preferably a salt which
is capable of relatively rapid ionization after inscrtion
of the intrauterine device composite within-the uterine
cavity, is believed to ionize much more rapidly than the
free metal particulate and causes rapid release of metal
ions. ' When only a metal salt particulate is utilized, the
jonization of the salt provides early protection, whereas
protection at a later time is provided by the chemotac-
tic efféct of the plastic matrix. Preferably, the biologi-
cally active particulate is capable of enhancing the che-
motactic effect of the otherwise relatively inert plastic
material, By virtue of the “controlled release™ of the
biologically active particulate, relatively low concen-
trations thereof are capable of exemng a gametd toxic
effect.

- Whether the presence of the metal salt andlor metal
cxcrts a spermicidal and/or ovacidal action or causes
the tissue o react in such a manner 50 as to produce a
material which itself is spermicidal and/or ovacidal, the
presence of the metal in the ion state accelerates this
action, and the rapid ionization of the metal salt en-
hances this result.

By utilizing an intrauterine device composite in ac-
cordance with the preferred embodiment of the present
invention, the properties and capabilities of an intrau-
terine device are markedly enhanced. .

What is claimed is: .

1. An intrauterine device having a body structure en-
compassing, an area which can be contained within a
normal uterus, made from a composition enabling flex-
ing to conform to the uterine cavity comprising: a plas-

4

tic matrix, and a ‘particulate material compﬂsmg at

least one non-magnetic metal selected from a group
consisting of copper, zinc, silver, platinum and cad-
mium, and atleast one salt of a metal selected from said

. group; said particulate material being dispersed within

said plastic matrix; and said particulate material com-
prising between 0.1% to 10% by weight of the composi-
tion of said device.

2. An intrauterine device having a composition in ac-

cordance with claim 1, wherein said particulate mate-

- rial comprises a metal and 2 salt of said metal.
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3. An intrauterine device having a-composition in ac-
cordance with claim 1, wherein the material compris-
ing sdid plastic matrix has a.water permeability of at
least 0.3 grams/100 square. inches/24 hours/mil at a
temperature of 25° Centigrade.

4. An intrauterine device having a composition in ac-

cordance ‘with claim 1, wherein the material compris-

ing.said plastic matrix has a water permeability of at
least 10 grams/100 square inches/24 hours/mil at a
temperature of 25” Centigrade. '

5.-An intrauterine device having a composlt:on in ac-
cordance with claim 1, wherein said material compris-
ing the plastic matrix is a copolymer of ethylene and a
vinyl monomer material.

6. An intrauterine contraceptive device made from a
composition material as defined in claim 1 enabling
ﬂexrng to conform to the uterine cavrty, further com-
prising: a-central body having a peritneter portion with
nose, tail and side portions and encompassing an area
which can be contained within a normal uterus, and at
least three spaced apart short spurs on each of said side
portions extending outwardly from said perimeter por-
tion.

7. An intrauterine device having a composition in ac-
cordance with claim 6, wherein said material compris-
ing the plastic matrix is a copolymer of ethylene and a
vinyl monomer material.

8. An intrauterine contraceptive device made from a
composition material as defined in claim 1 enabling
flexing to conform to the uterine cavity, further com-
prising; a ring-like perimeter portion having 2 nose por-
tion and opposite therefrom a tail portion with side por-
tions joining said nose and tail portions; and a plurality
of spur-like retaining means extending outwardly from
each said side portion.

9. An intrauterine device having a composition in ac-
cordance with claim 8, wherein said particulate mate-
rial comprises a metal and a salt of said metal.

10. An intrauterine device having a composition in
accordance with claim 9, wherein said material com-
prising the plastic matrix is a copolymer of ethylene
and a vinyl monomer material.

11. An intrauterine device having a body structure
encompassing an area which can be contained within
a normai uterus, made from a composition enablmg
flexing to conform to the uterine cavity compnsmg a

.plastic matrix, and a particulate material comprising at

least copper and a salt of copper; said particulate mate-
rial being dispersed within said plastic matrix; and said
particulate material comprising hetween 0.1% to 10%
by weight of the composition of said device,

12. An intrauterine device having a composition in
accordance with ¢laim 11; wherein said particulate ma-
terial comprises copper and cupric. sulfate.

13. An intrauterine device having a composition in
accordance with claim 12, wherein the material com-
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prising said plastic matrix has a water permeability of
at least 0.3 grams/100 square inches/24 hours/mil at a
temperature of 25° Centigrade.

14. An intrauterine device having a composition in
accordance with claim 12, wherein the material com-
prising said plastic matrix has a water permeability of
at least 10 grams/100 square inches/24 hours/mil at a
temperature of 25° Centigrade. .

15. An intrauterine contraceptive device made from
a composition material as defined in claim 12, enabling
flexing to conform to the uterine cavity, further com-
prising: a central body having a perimeter portion with
nose, tail and side portions and encompassing an area
which can be contained within a normal uterus, and at
least three spaced apart short spurs on each of said side
portions exteriding outwardly from said perimeter por-
tion.

16. An intrauterine contraceptive device made from
a composition material as defined in claim 12, enabling
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flexing to conform to the uterine cavity, further com-
prising; a ring-like perimeter portion having a nose por-
tion and opposite therefrom a tail portion with side por-
tions joining said nose and tail portions; and a plurality
of spur-like retaining means extending outwardly from
each said side portion. )

17. An intrauterine device having a body structure
encompassing an area which can be contained within
a normal ‘uterus, made from a composition enabling
flexing to conform to the uterine cavity comprising: a
plastic matrix, and a particulate material comprising at
least copper and at least one salt of a-metal selected
from -a group consisting of copper, zinc, silver,
platinium and cadmium; said particulate material being
dispersed within said plastic matrix; and said particu-
late material comprising between 0.1% 1o 10% by

weight of the composition of said device.
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[57] ABSTRACT

A polymeric wall adapted to release drug at a con-
trolled rate for a prolonged period of time from a res-
ervoir comprising a drug and a carrier which is perme-
able to the drug and saturated therewith during said
prolonged period of time, to & body environment or a
drug receptor site, the wall comprising a mixture of a
polymer which is biologically compatible with said en-
vironment or site and mairitains its integrity while in
contact therewith, has a glass transition temperature
between ambient temperature and 150°C, a crystallin-
ity of 5% to 95%, or is rubbery, and is permeable to
the drug but at a rate less than that of the carrier and
as a minor constituent a polymeric additive such as a
polyester prepared from a glycol and a dibasic acid,
polyethylene glycol, chlorinated polyethylene or co-
polymers of ethylene and vinyl esters or viny! esters 6r
vinyl halides, the amount of additive being sufficient
to make the permeability of the wall to the drug sub-
stantially different than the permeability of the poly-
mer to the drug but still less than the permeability of
the carrier to the drug.

7 Claims, 4 Drawing Figures
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NOVEL DRUG PERMEABLE WALL

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of copend-
ing application Ser. No. 209,782, filed Dec. 20, 1971
and now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to s novel drug-permesble
polymeric wall adapted to release a drug at a controlled
rate from a drug-containing reservoir to a body envi-
ronment and to novel drug delivery devices including
such a wall. It also relates to methods for increasing the
permeability of polymers used to make such walls and
methods for modifying the rate of drug release through
such walls.

2. Description of Prior Art

Prior art drug delivery devices comprised of a drug
dispersed in a solid wmatrix permeable to passage of the
drug and surrounded by a polymer membrane, also
permeable to passage of the drug but at a lower rate
than through the matrix, have proven themselves capa-
ble of zero order drug release and represent a substan-
tial improvement over previously proposed drug deliv-
ery devices. The drug release rate in these devices is
controlled by using certain wall forming materials for
releasing the drug, and the release rate for the drug is
proportional to its diffusion coefficient in the wall and
to the solubility of the drug in the wall. In making these
drug delivery devices available to the art, these param-
eters are developed for each drug, and it has now been
found that this can require a large number of wall form-
ing materials for different drugs. This often adds con-
siderable complexity to the design of drug delivery
devices,

It is also known to the art to incorporate drug into
certain types of liquid carriers, usually in microcapsule
formulations, for example, as in U.S. Pat. No.
3,464,413, However, these microcapsules are not de-
signed for the controlled release of drug for a pro-
longed period of time by using drug release rate con-
trolling wall materials. The microcapsules are fre-
quently crushable, and they merely function as drug
carriers supplying their drug in bulk, and not in con-
trolled amounts by rupture of the microcapsules. These
types of capsules are not suitable for releasing drug at
a controlled rate for a prolonged period of time.

The prior art also discloses incorporating conven-
tional plasticizers in polymer walls of drug delivery
devices (U.S. Pat. Nos. 3,630,200 and 3,538,214) to
increase the flexibility of such walls.

§UMMARY OF THE INVENTION

A primary object of this invention is to provide
means and methods for modifying the permeability of a
drugpermeable polymeric walt adapted to release a
drug at a controlled rate from a drug-containing reser-
voir 10 a body environment or a drug receptor site.

Another object of this invention is to provide drug
permeable walls of unique polymeric composition
which are adapted for use in drug delivery devices in
which drug is released at a controlled rate from a drug-
containing réservoir to a body environment by perme-
ation thréugh a polymeric wall. Correlatively yet an-
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2
other object is to provide improved drug delivery de-
vices which tnclude at least one of such walls.

The drug-permeable walls of this invention are
adapted for use in the prior art devices which release a
drug at a controlled, preferably substantially constant,
tate from a reservoir comprising a carrier which is
permeable to the drug and drug in an amount sufficient
to maintain the concentration of drug in the carrier at
saturation concentration during the life of the device to
a body environment or drug receptor site by passing the
drug through a drug release rate controlling polymer
wall which is permeable to the drug but at a rate less
than that of the carrier to the drug. They comprise a
homogeneous mixture of (1) a polymer which is biolog-
ically compatible with said environment or site and
maintains its integrity while in association therewith,
has a glass transition temperature between about ambi-
ent (normal room) temperature and 150°C, a crystal-
linity in the range of about 5% and about 95% or is
rubbery and is permeable to the drug at a rate less than
the carrier of the device and (2) a polymeric additive
selected from the group consisting of certain polyesters
prepared from a glycol and a dibasic acid, polyethylene
glycol, chlorinated polyethylene and copolymers of
ethylene and vinyl esters or vinyl halides, the amount of
said additive in the mixture being sufficient to make the
permeability of the mixture to the drug substantially
different than the permeability of the polymer to the
drug but still less than the permeability of the carrier to
the drug. ‘

The methods of this invention involve mixing the
above defined polymeric additive into the above de-
fined polymers in various amounts which provide mix-
tures thereof having a predetermined range of perme-
abilities to the drug. '

Other objects, features, and advantages of the inven-
tion will be apparent to those skilled in the art from the
detailed description of the invention which follows,
taken in conjunction with the drawings, and the accom-
panying ¢laims. '

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not drawn to scale, but
rather are set forth to illustrate various embodiments of
the invention:

FIG. 1 is a perspective, cross-sectional view of a drug

delivery device of the invention depicting a wall sur-.

rounding a reserveir; - _
FIG. 2 is an enlarged fragmentary cross-sectional
view of a drug delivery device of the invention illustrat-

ing two different walls surrounding a reservoir contain--

ing a drug;

FIG. 3 is a side, fragmentary view depicting a vaginal,

drug delivery device of the invention for releasing drug
in a body orifice; and

FIG. 4 is a fromtal, fragmentary view of a uterine
cavity showing a drug releasing intrauterine device
positioned in the cavity;

In the drawings and specification, like parts in related
figures are identified by like numbers. The terms ap-
pearing earlier in the specification and in the descrip-

tion of the drawings, as well as embodiments thereof,.

are further described elsewhere in the disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

Turning now to the drawings in detail, which are
examples of various drug delivery devices of the inven-
tion, and which examples are not to be construed as

1
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Ilmmng, one embodiment of a novel drug delivery de-
vice is indicated in FIGS. 1 and 2 by the number 10. In
FIG. 1 drug delivery devlce 10is compnsed ofawall 11
surrounding a reservoir 12. Reservoir 12 is comprised
of a drug carrier 13 as'shown in FIG. 1 and it contains
a drug 14, or a mixture of drugs. Drug carrier 13 is a
solid and it is permeable to the passage of drug 14, as
by diffusion and/or connection. Wall 11 is formed of a
mixture of polymer, defined briefly supra and in detail
infra permeable to the passage of drug-14, as by diffu-
sion, and a permeablhty modifying additive also -de-
fined briefly supra and in detail infra that causes the
permeability of the wall to be materially differert than
the permeability of said polymer by itself and likewise
causes the rate of passage of drug 14 through wall 11 to
be materially different than if wall 11 was formed only
of said polymer. The rate of passage of drug 14 through
wall 11 is lower than the rate of passage of drug 14
through solid drug carrier 13. Drug 14 consists of a
portion which is dissolved in carrier 13 and an undis-
solved portion and is present within reservoir 12 in an
amount sufficient to maintain a saturation concenira-
tion of drug in the carner throughout the use period of
the device.

In operation, sohd drug carrier 13 serves ds a reser-
voir 12 by supplying dissolved drug 14 to-wall 11 as
drug molecules move through the carrier to bathe the
inner surface of wall 11. Drug 14 present at the drug
carrier/wall interface dissolves in and migrates through
the wall ultimately reaching the outer surface of wall
11. As drug 14 leaves driig carrier 13, undissolved drug
present in reservoir 12 dissolves in solid carrier 13 to
maintain a saturation concentration of drug'in the car-
tier for continuously supplying drug at substantially the
same rate to wall 11. Thus, a substantially zero order
drug release rate of specifically defined magmtude is
obtained.

Tn FIG. 2, wall 15 comprising the remaindeér of device
10 is formed of a material impermeable to the passige
of drug 14. Reservoir 12 of FIG. 2 is compnsed of a
drug carrier 13 containing a drug 14 or a mixture of
drugs. Carrier 13 of FIG: 2 is a liquid carrier and it is
permeable to the passage of drug 14 as by diffusion; or
by convection, or by an occurrence of both, As in the
embodiment of FIG. 1 drug 14 is present in the reser-
voir as a dissolved portlon and an undissolved portion
in an amount sufficient to maintain saturation conéen-
tration in the carrier during the use pe!’lod of the de-
vice. -

In operation, carcier 13 serves as a reservoir by sup-'

plying dissolved drug 14 to wall 11 as molecules move
through the carrier to bathe the inner surface of wall
11, Drug 14 present at the carrier/wall interface- dis-
solves in and migrates through wall 11, the composmon
of which is the same as the composition of the wall of
FIG. 1, ultimately reaching the outer surface of wall 11
for release to a drug receptor site. Wall 11 is substan-
tially |mpermeab]e to carrier 13, and it remains in the
reservoir. Additionally, the permeablhty of wall 11 per
se to the diffusion of drug 14 is lower than the permea-
bility of liquid drug catrier 13 to the diffusion of drug

14 and passage through wall 11 thus acts as the rate’

limiting step for drug release from device 10,

FIG. 3 illustrates another drug delivery device of the
invention. In FIG. 3 there is illustrated a drug delivery
device 10 designed for admmlstcrmg drug within a
body opening, the vaginal canal, not shown. Drug deliv-
ery device 10 of FIG. 3 is comprised of a cylindrical
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body having a wall 11 surrounding a reservoir 12, The
cylindrical body isprovided with-a rounded entrant end
16 and at the opposite end 17 with a pull string 18 for
easy removal from the vagmal canal. Reservoir 12 i5
compnsed of a drug carrier 13 containing drug 14.
Drug carrier 13 is solid or liquid in nature. Drug carrier
13’is permeable, as by diffusion, to the passage of drug
14, which has limited solubility therein. As in the de-
vices of FIGS. 1 and 2 drug 14 consists of a dissolved
portion and an undissolved portion and is present in an
amount sufficicnt to maintain saturation concentration
in the carrier 13 for the useful lifé of the device. Wall
11 is made of a mixture of polymer and polymeric
additive that is insoluble in bady fluids, indigestible and
non-erodible and it is permeable to the passage of drug
14, as by diffusion. In: this device, as with the devices
discussed above, walt 11 contains an effective amount
of a permeability modifying additive that- affects the
rate of drug passage through wall 11, and the permea-
bility of wall 11 to drug is lower than the permeability
of carri¢r 13 to drug. Thus, passage of the drug through
wall 11 is the rate controlling step for releasmg drug
from the drug delwery device.

In FIG. 4 there is graphically deplcted an mtrauterme
contraceptive drug delivery device 10 prepared ac-
cording to the spirit of the invention. Device 10, it will
be seen, consists of a closed perimeter.and an open
central area and having geometric dimensions gener-
ally conforming to the internal shape of a uterus 20,
The device generally has a pair of median sides 21
extending downwards into a second pair. of sides 22
joined at an apex 23. The upper portion of device 10
has a pair of corresponding sides 24 joined at an apex
25. Device 10 is adapted 10 be located within the uter-
ine cavity 20 and when positioned therein; it contacts
the sides 26 as well as the fundus uteri 27, Device 10 is
capable of being substantially stralghtened by. passing
through a hollow instrument for posmomng it in uterus
20. The device is also equipped with a pair of nylon or
surgical threads 28, attached to its trailing end for man-
ually removing the device from the uterus.

Device 10 of FIG. 4 is compnsed of a wall 11 housmg
a reservoir 12. Reservoir 12 i is compnsed of a drug
carrier medium 13 containing a drug 14 in the portion’s
and amount hereinbefore described. The carrier con-
fined in the reservoir serves several purposes for effec-
tivély releasmg drug from the device. First, it contains
a drug or a mixture of drug and it is permeable to the
passage of drug so that drug in the carrier can migrate
to wall 11. Secondly, the carrier contacts and bathes
the inner surface of wall 11 for facilitating drug transfer
from the carrier to thé wall so that drug molecules can
dissolve in and diffuse through the wall and migrate
through it to the outer surface thereof. Thlrdly, the
catrier serves as a constant source ‘of drug as it has a
limited or varying degrees of squblhty for drug or a
mixture of drugs. Thus, the carrier is a constant source
of drug because, as drug dissolves in the carrier and
transfers from the carrier to the wall, undissolved drug
dissolves in the carrier to insure a constant and uniform
supply of drug until essentially all of the drug has been
released by the device. This mechanism of continually
replemshmg the drug contributes to the device's ability

.10 achieve a uniform substantially time independent

release rate for the device throughout its use.

As in the above déscribed embodiments wali 11 of
the intrauterine contraceptive drug delivery device 10,
is formed of a homogeneous mixture of release rate
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comro]!i‘ng polymer to continuously meter the flow of a
cantraceptively effective amount of a drug from reser-
voir 12 for release within uterus 20 and a release rate
(permeability) additive whose presence in wall 11 ma-
terially affects the rate of drug release through the wall.
That is, by controlling the amount of modifying agent
in the wall the rate of drug release through the wall can
be effectively controlled to predetermined rates, and
this rate of drug release is lower than the passage of
drug through and/or from the carrier, so that the for-
mer is the rate controlling step for drug release from
the intrauterine contraceptive device. The depicted
intrauter‘ine drug delivery device is manufactured in a
non-traumatising design for easy insertion into the uter-
ine cavity. The device can be fabricated into assorted
sizes, shapes, and thicknesses for adaptation to a wide
variety of uteri. .

While the above FIGS. 1 through 4 inclusive are
illustrative of various drug delivery devices that can be
made according to the invention, it is to. be understood
that these drug delivery devices are not to be construed
as limitirig, as the drug delivery devices of the invention
can take a wide variety of shapes, sizes and forms for
administering the drug at controlled rates to different
areas of the body or to different drug receptor sites, For
example, the invention includes external and internal
drug delivery devices such as skin patches, sublingual
or buccal drug delivery devices, peroral devices, arte-
rial devices, nasal and ear drug delivery devices, suture
materials, plastic heart valves, Starr-Edwards heart
valves, hip joints, non-thrombogenic hydrocephalus
shunt, bone pins, pessaries, prostheses, artificial glands,
cervical rings, troches, intrauterine drug delivery de-
vices of cylindrical, bullet, elliptical, circular, bulhous,
loops, bows, or any other geometrical shape that
readily lends itself to intrauterine placement such as
Birnberg's Bow in U.S. Pat. No. 3,319,625; Comet in
U.S. Pat. No. 3,256,878; Maijzlin Spring in U.S. Pat.
No. 3,3?7,691; Inhiband in U.S. Pat. No. 3,323,520;
Bakunin in U.S. Pat. No. 3,405,711; Shamrock in U.S.
Pat. No. 3,077,879; the ring with tail; Ota ring, and the
like. In each instance, all of the drug delivery devices
made aceording to the invention have a reservoir com-
prised of a drug and a drug carrier permeable to the
passage of drug, as by diffusion and/or convection. The
reservoit is surrounded by a wall, at least a portion of
which is formed from a mixture of a polymer permea-
ble 1o the passage of drug, as by diffusion, and a poly-
meric release rate modifying additive which signifi-
cantly affects the rate of drug passage through the wall.
The drug rate of release through the wall is lower than
the rate of passage through the carrier, so that the drug
release rate through the wall is the drug release rate
controlling step. Also, all of the drug delivery devices
are of appropriate known shapes and sizes for implan-
tation, insertion or positioning in the desired body cavi-
ties or on tissues for administering of drug to the body
or to a drug receptor site.

DETAILED DESCRIPTION OF THE INVENTION
In accordance. with the practice of the present inven-
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tion, it has now been found that the drug delivery de-

vices which include the wall of the invention provide
many important advantages over previously known
drug delivery devices. One advantage of the device is
the ease of construction of the drug delivery device by
standard manufacturing techniques into devices of
various sizes, shapes and forms for delivering drugs to a
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recipient. A more important advantage is that the in-
vention-wall may be used to provide a broad range of
drug release rates by providing one or more devices
having a reservoir, or more than one reservoir in a large
multi-purpose device, wherein the reservoir contains a
carrier or a mixture of carriers having varying degrees
of solubility for a drug'or a mixture of drugs and where
the carrier simultaneously releases drug to the wall and
dissolves replacement drug to maintain a constant sup-
ply of drug for release by the device.

Another ithportant advantage of the invention re-
sides in the drug delivery devices’ ability to effectively
control the rate of release of the drug from the device
by providing a'zero order (dM,/dt = constant) rate of
drug release throughout the major portion of the drug
release history. The drug time release pattern for the
device of the invention is obtained by a selection of the
drug release. parameters, such as, the nature of the
basic polymer component of the wall, the nature and
amount of additive per area of wall, the nature of the
drug carrier'in the reservoir, and the kind of drug con-
tained therein. -

The above advantages and objects are achieved. by
the unique construction and operation of the device
and its ability to transfer drug to a recipient or to a drug
receptor site. In construction, the device can be viewed
as a single unit constructed device comprising two
structures acting in concert for effective drug adminis-
tration to a host. One structure pertains to.a wall
formed of a drug release rate controlling polymer.con-
taining a drug: release rate- (permeability) modifying
additive therein, and the other structure relates to a
reservoir comprising a drug and a carrier of a material
permeable to the passage 6f drug. The materials form- -

-ing the wall and the drug carrier are chemically and

structurally different within a single device and the rate
of release of drug through the wall is lower than the
rate of passage of drug in the drug carriers. .

These two structures, comprising the unit drug deliv-
ery device, operate to effectively transfer drug from the
device by first transferring drug from the carrier to the
wall containing the release rate modifying additive, and
secondly, by transferring drug through the wall to a
drug recipient, The transfer of drug through the wall
occurs by diffusion. In the diffusion process, the drug
dissolves in the wall and then diffuses in the direction of
lower chemical potential. At the second boundary, the
outside of the wall, equilibrium is again established.
When the boundary conditions on both sides of the wall-
are maintained constant, a steady state flux of the drug
will be established which can be described by Fick's
Law of Diffusion. The rate of passage of drug through
the wall is generally dependent, in the case of diffusion,
on the solubility of the drug in the wall, ag well as on the'
diffusion coefficient. This means that selection of ap-
propriate materials for fabricating the wall will be de-
pendent on the particular wall, the media and the drug
to be used.

The polymers which form the basic component of the
wall are those which have physical and chemical prop-
erties suitable for the fabrication process and suitable
for the use environment and through which the drig
can pass at a controlled rate of release by the process of
diffusion. In this regard they are biologically compati-
ble with body fluids, tissues or organs, and essentially
insoluble in body fluids, and non-erodible, with which
they will come in contact. Generally, the isse of rapidly
dissolving materials or materials which are highly solu-
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ble, or which swell to lose or distort their predeter-
mined shape, in body fluids is to be avoided since disso-
lution or loss of properties of the wall of the device
would affect the constancy of the drug release, as well
as the capability of the system to remain in-place for
certain uses for prolonged periods of time,

These polymers are approximately classified into
three categories: {1} polymers -whose. glass transition
temperatures are - above room  temperature
(20%-150°C) and have low permeability to drugs be-
cause of low molecular mobility; (2) polymers which
are partially crystalline (5-95%) and hence have low
permeability to drugs; and (3) polymers which are
rubbery, and whose glass transition temperatures are
below room temperature, i.c. about 20°C. In the latter
category these rubbery polymers may. be thermoplastic
or thermosetting in naturé. Such polymers are commer-
cially available and include polyvinyl chioride, polyvi-
nylidene chloride, polyvinyl fluoride, polyvinylidene
fluoride, polyvinyl acetate, polyvinyl butyral, polysty-
rene, cellulose acetate, cellulose nitrate, ethyl cellu-
lose, celtulose acetate butyrate, cellulose acetate propi-
onate, polyurethane, butadiene/acrylonitrile copoly-
mer, chlorinated naturhl rubber, styrene/butadiene
copolymer, ethylene/propylene copolymer, ethylene/-
vinyl acetate copolymer, ethylenefvinyl chloride co-
polymer, polyethylene -polypropylene and polyalkyl
acrylates in which the a]kyl group is ot" 2 to 4 carbon
atoms.

The polymeric release rate modrfymg addrtwes that
are homogeneously mu_:ed with the above described
polymers to form the walls of this invention are essen-
tially insoluble in body, that is, animal fluids, nonvola-
tile and nonleachable 'and nonextractable from the
polymer once they are blended thereinto, These addi-
tives are commercially available and include: (1) essen-
tially linear olefinically saturated polyesters having a
number average molecular weight of less than about
20,000, preferably about 500 to.about 8,000, of a diol
of 2 to about 7 carbon atoms or polyethylene glycol
and a dibasic carboxyhc acid of about 6 to about 15

carbon atoms in which'the terminating group is a car- .

boxyacy! group of about 2 to about 18 carbon atoms or
an alkoxy group of about 3 to about 15 carbon atoms.
Such polyesters include those of the recurrmg general

formula: “
1,

—0—(CE,) al—ao—_-ﬁ--—(cn2 )b
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-terminating groups are the acyl derivatives of fatty

acids such as a lauryl, stearyl capryl and pelargonyl,
acyl derivatives of aromatic acids such as benzoyl; and
butoxy, octoxy, 2-ethylhexoxy, decoxy, nonoxy, isode-
coxy and the itke; (2) polyethylene glycols of about
200 to about 1,500 molecular weight; (3) ethylene-
vinyl acetate copolymers of about. 20 to about 40% by
weight vinyl acetate and about 20,000 to about 30,000
number average molecular weight; (4) chiorinated
polyethylene of about 25 to 45% by weight chlorine
and about 20,000 to about 30,000 number average
molecular weight; (5) ethylene-ethylacrylate copoly-
mers of about 20% to about 40% by weight ethylacry-
late and about 20,000 to about 30,000 number average
molecular weight; and {6) ethylene-vinyl chloride co-
polymers‘ of about 25% to about 45% by weight chlo-
rine and about 20,000 to about 30,000 number average

. molecular weight.
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The nove! wall compositions of the mventron are
made by mixing one or more of the above described
polymers with one or more of the above described
additives. Such mixing may be carried out by conven-
tional techniques and procedures well known in the art.
The amount of additive in the mixture is sufficient to
provide the mixture with a permeability to drug that is
materially different, in nearly all instances materially
greater, from the permeability of the polymer itself to
drug. By varymg the specific amount of additive mix-
tures of varying permeability may be readrly made.
Accordlngly permeability and drug release rate may be
materially changed by a simple blending process rather
than a complete change in the selection of polymer,

Generally the amount of polymeric drug release rate
additive present in the mixture will be about 0.2 mg to
5.0 mg per cm?, preferably 1 to 2 mg per cm?, fora | to
5 mil thick wall, or about 0.016 g to 2.0 g per unit
volume, that is, for each cc of wall. A typical additive
concentration at these ranges, for example 0.1 gto 0.5
g for each cc of wall, will allow a corresponding drug
release of 1 microgram to 100 micrograms per hour.

. The term “reservoir” as used in the specification and
the aécompanying claims generally refers to a “drug”,
a “drug carrier” or.to a “medium-containing drug”,
that constantly bathes the inner surface of the drug
release rate controlling wall and supplies drug thereto.
That is, the reservoir is comprised of a drug carrier

. .
ooy ok (L,
——0-~(CH,) a—oJé—(cnz) a—j_®__ﬁ——+

wherein 2 is an integer from 2 to 4, inclusive, and b is
an integer from 4 to 13, inclusive. Typical diols which
are used in such polyesters are alkylene glycols, e.g.
ethylene glycol, diethylene glycol, triethylene glycol,
propylene glycol, and alkane diols, e.g. 1, 3-butane
diol, and 2, 2-dimethyl -1,3-propane dial. Representa-
tive of such dibasic carboxylic acids are adipic, azelaic,
sebacic, phthalic, isophthalic, terephthalic, pimelic,
a,w-dodecanoic and a,w-tridecanoic. Examples of such
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material saturated with dissolved drug, and undissolved
drug in a form and amount sufficient to maintain a
saturation concentration of drug throughout the carrier
during the useful life of the device. The carrier is per-
meable to the passage of the drug as by diffusion and/or
convection. The drug carrier medium used for the pur-
pose of the invention is a solid, or a liquid, and it can be
inorganic or organic, and of naturally occurring or
synthetic origin. Examples of solid carriers comprised
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within the term solid are, for example, gelatin; starches;
carbohydrates; solid extracts of Irish moss;. ethyicellu-
lose; cured polymers; silicone carbonate fcopolyrners;
hydrophilic polymers such as hydrophilic hydrogels of
esters of acrylic acids; modified collagen; surface
treated silicone rubbers; plasticized poly(vinylchlo-
ride); and the like. Representative of liquid.carriers
include ethylene glycol, liquid polyethylene glycols
having a molecular weight of 200, 300, 400 and 600,
fats and oils of plant, animal and marine origin such as
almond oil, babassu oil, cocoa butter, corn oil, soybean
oil, emulsions of gum arabic, water and ethyl cellulose,
tiquid glycery! triesters of a lower molecular weight
fatty acid, aqueous suspensions of poly(vinyl pyrrol-
idone), and the like. Further, for the purpose of this
invention, the terms solid carrier and liquid carrier and
the examples thereof are deemed as functional equiva-
lents and they can also be generically termed “core” or
“carrier”. Remington's Pharmaceutical Sciences,
pages 1627 td 1679, 1970, published by Mack Publish-
ing Company, Easton, Pa. '

The drug carrier medium comprising the reservoir,
also has in addition to the properties described supra,
limited solubility for contained drug or for a mixture of
drugs. By limited solubility is meant that drug is soluble
in given amounts in the carrier; that is, it comprises
varying concentrations of drug dissolved in the carrier.
Essentially, there is also an excess amount of undis-
solved drug present in the carrier. These varying lim-
ited solubility concentrations include solubilities such
as soluble, sparingly soluble, slightly soluble, very
slightly soluble, and almost practically insoluble. Gen-
erally, on a weight basis at 25°C, the amount of drug
dissolved in a carrier comprises a range of solubility of
drug in the carrier of 1 part of drug to about 10 parts to
15,000 parts; of carrier. . Presently, when desired to
obtain a zero order rate of drug release, the drug incor-
porated in the carrier is preferably sparingly soluble so
as to maintain substantially the same thermodynamic
activity of the drug throughout the release period.

The composition wall 11 is chemically and/or struc-
turally different than the composition of the carrier.
Both the wall and the carrier are permeable to the
passage of drirg but the rate of flow through wall 11 is
lower than the rate through the carrier. Thus, the rate
of passage of drug through the wall is the rate release
controlling step for the device. Generally, for the prac-
tice of this invention, the ratio of the dfug release rate
through the drug carrier of the reservoir to the drug
release rate through the wall containing the modifier
should be from 1000:1 to 2:1 and preferably from 10:1
to 200:1. Of course, the invention is not limited to these
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release rates, or compositional ranges, as the invention

comprises lower or higher release rates from the drug
carrier and lower and higher rates through the wall with
the release rate through the wall lower than the release
rate of the drug carrier. Thus, the invention provides
that devices'comprised of a carrier with various
amounts of additive.in the wall and activated by diffu-
sion, can give different dosages of a drug by varying the
characteristics of the respective materials to give con-
trolled administration of a drug. =~ .~ -

For the above discussed devices, because the reser-
voir serves to transfer drug molecules to all areas of the
wall, the wall of the drug delivery system housing the
reservoir remains substantially. at the thermodynamic
activity correspending to that of the drig until substan-

tially all of the drug has been released from the reser-
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voir. Ordinarily, one would expect drug migration from
the reservoir to cease when sufficient drug has entered
the wall to establish an equilibrium; however, when the

drug -delivery system is in contact with body tissues or

fluids, drug molecules are continuously.removed from
the outer surface of the wall. For optimum results, the
rate of release of the drug through the wall should be
less than the rate of clearance of migrated drug from
the external surface of the device, This ensures that the
drug administration rate is dependent on the rate of
release of drug through the wall which can be con-
trolled, rather.than upon clearance of drug from the
device in vivo, which can vary.

The rate of release of a drug through various materi-
als, for example the release rate controlling wall, or a
carrier, can easily be determined by those skitled in the
art by standard procedures. In this manner, particular
materials used as the device's wall for use as the drug
release rate controlling barrier for release of drug from

the reservoirs, as the carrier, can be scientifically se-

lected.” Various- techniques, such as the transmission

method, the sorption-desorption method, and the like, -
‘¢an be used as measurers.of permeability. One tech-

nique that has been found to be accepted is to cast or
hot press a film of the wall forming material to a thick-
ness'in the range of 1 to 60 mils, The film is used as a
barrier between a rapidly stirred, for example, about
150 r.p.m., saturated solution of the drug and a rapidly
stirred solvent bath, both maintained at constant tem-

-perature, typically 37°C. Samples are periodically with-

drawn’ from -the solvent bath and analyzed for drug
concentration. By plotting the agent’s concentration in
the solvent bath versus time, the pérmeability. constant
P of the material is determined by Fick's First Law of
Diffusion. - o

] — ) AC
Slope of plot = 20, =p e

h—1

wherein

0, = cumulative amount of drug in solvent in micro-. -

grams at.r, o
Q: = cumulative amount of drug in solvent in micro-
grams at f, o ~
t; =clapsed time to first sample i.e. 2,
t; = elapsed time to second sample i.e. 0
A = area of membrane in-cm* - '
C-= initial concentration of drug .
_h = thickness of membrane in cm.
By determining the slope of the plot,

e, 2 L
. h=1t .

and solving the equation using the known or measured

values of A, C, and 4, the permeability P constant in

cm?/time of the material for. a given drug is readily

determined. Procedures for determining the rate of

drug release through the carrier can be easily used by

- following standard techniques known to the art as re- .

corded in J. Pharm. Sci., Vol. 52, pages 1145 to 1149,
1963; ibid. Vol.. 53, pages 793 to 802, 1964; ibid, Vol.
54, pages 1459 1o 1464, 1965; ibid. Vol. 55, pages 840
to 843 and 1224 t0.1239, 1966; Encyl. Polymer Sci.
Technol., Vol. 5 and 9, pages 65 to 82 and 794 to 807,
1968; the references cited therein, and the like.

AN
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The solubility 'of a drug in a liquid carrier can be -

determined by various art known techniques. One
method consists in preparing a composition of the
given drug and ascertaining by analysis the' amount of
drug present in a definite quantity of the liquid carrier.
A simple apparatus for this purpose consists of a test
tube of medium size fastened upright in 2 water bath
Mmaintained at constant temperature. The liquid carrier
and drug are placed in the tube and stirred by means of
a motor driven rotating glass spiral. After a given per-
tod of stirring; a definite weight of the liquid carrier is
analyzed and the stirring continued for -an additional
period of time. If the analysis shows no increase of
dissolved substance after the second period of stirring,
the results are taken as the degree of solubility of the
drug in the liquid carrier. Numerous other methods are
available for the determination of the degree of solubil-
ity of a drug in a liquid carrier. Typical methods used
for the measurement of solubility are chemical analysis,
measurement- of density, refractive index, electrical
conductivity, and the like. Details of various methods
for.-determining solubilities are described in United
States Public Health Service Bulletin'No. 67 of the
Hygienic Laboratory, Encyclopedia of Science and
Technology, Vol. _l_2 pages 542 to ‘556, 1971,
MecGraw-Hill, Inc., Encyclopaedic Dictionary of Phys-
ics, Vol. 6, pages 545 to 557, 1962, Pergarnon Press
Inc., and the like.

The solubility of the drug in a sohd carrier used for
making a.device: broadly is determined by preparing a
saturated solution of a given drug and ascertaining, by
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ity coefficient, which is determined-by-using the above ' -
procedures and formulas, and which permeability coef-
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analysis, the amount present in a definite area of the -

carrier. For example, the solubility of the drug in the
carrier is determined by first equilibrating the carrier
material with a saturated solution of the drug at a
known, temperature, for example 37°C, or with a pure
liquid drug if the drug is a liquid at 37°C. Next, drug is
desorbed from the saturated carrier material with a
suitable solvent for the drug. The resultant solution for
the drug then is analyzed by standard techniques such
as. ultraviolet, visible spectrophotometry, refractive
index, polarography, electrical conductivity. and the
like, and calculating from the data the concentration,
or solubility of the drug in the solid carrier.

The diffusion coefficient of a drug in a polymer is
determined by techniques known to the art such as the
transient state sorption-desorption method. The
method is carried out by first soaking the membrane in
a concentrated solution of a drug for sufficient time to
reach equilibrium. Next, the membrane is removed

from the solution and its surface wiped or rinsed to’

remove adhering drug solution. The membrane is then
placed into a {lask contammg drug-free water and the
amount of drug subsequently present in the water is
measured at regular intervals as it comes out of the
membrane until no more drug leaves the membrane.
This procedure and the method for calculating the
diffusion coefficient using this procedure is described
in Diffusion in Polymers, Edited by Crank, J-and Park,
G. 8., Chapter 1, pages 1 to 37, 1960, published by
Academic. Press, Inc., London; and in Diffusion In
Solids, Liquids, Gasses, by Jost, W., Chapter 1, pages
35 to 39, 1960, published by Academic Press, Inc.,
New York; and the references cited therein. The diffu-
sion coefficient of a drug in a membrane can also be
experimentally determined by using similar procedures
as described in Proc. Roy. Sci. London, Ser. A, Vol.
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148, -page+1935;-and I Pharm Sc:. Vol. 53, pages

-1224 to 1229, 1966

- The solubility of a drug in the wall of a device broadly
is determined by preparing a saturated solution of a

given drug and ascertaining, by ‘analysis, the .amount .

present in a definite area of the wall. For example, the
solubility of the drug in the wall is determined by first
equilibrating the wall material with a measured satu-
rated solution of the agerit at a known temperature and
pressure, for example :37°C and one atmosphere. Next,
agent is desorbed from the saturated wall material with
4 suitable solvent for the agent. The resultant solution
for the agent then is-analyzed by standard techniques
such as ultraviolet, visible spectrophotometry, refrac-
tive index, polarography, electrical conductivity and

the like, and calculating from-the data theé concentra- -

tion, or solubility of the agent in the material, -
Using the procedures and formulas above described,

one skilled in. the art can design a drug dispensing de-

vice according to the invention by ascertaining the

properties of the wall and carrier and then fabricating .

the device by selecting a carrier in which the drug has
ascertained solubility and which is permeable to the
drug but at a higher rate than the permeability of the
wall to the drug. For example, by using the permeabil-

ficient is defined as the product of the diffusion.coeffi-
cient, D, of the drug in the wall and a distribution

coefficient, K, which is a ratio of the solubility of the -

drug in the wall to the solubility of the drug in the

saturated selution, the selection of materials for form- |

ing the wall and the carrier can be made for making a
device according to the invention. For purposes of
comparing the permeability of the wall to that of the
liquid- carrier, it is convenient to define the permeabil-
ity as follows: P, = PC = DS, wherein P, C and D,
have the meaning as above described and. §. is the
solubility of the drug in.the wall. The permeability of
the carrier to the drug can-similarly be defined as P, =
D.S. wherein D, and 'S; are the diffusion coefficient and
the sclubility of the drug in the carrier. The solubility,
8., can be determined by cited methods. The diffusion
coefficients of the drug in carriers will be in the range
of 10~ to 107° cm?®/sec. The diffusion coefficient of the
drug in the wall will be in the range of 107" to 10-®
cm?*/sec. Thus, a selection of carrier materials such that
P. > P,, preferably P, = § P, i is ascertained for pre-
paring a delivery device. The symbols used herein have

the conventional meaning, for example; the symbol .
“>" means greater than and the symbol Y means .

greater than or equal to.

In the spec:ﬁcahon and the accompanying claxms i
the term “drug”, broadly includes physiologically or -

pharmacologically-',active substances for producing a
localized or systemic effect or effects ih mammals in-
cluding humans and primates, avians such as chicken
and turkeys; valuable domestic. household, sport or
farm animals such as horses, dogs, cats, cattle, sheep
and the like; or for administering to laboratory animals
such as mice, monkeys, rats, guinea pigs: and the like.
That is, the novel drug delivery device ¢an be used for
administering drugs that are physiologically or pharma-
cologically active at a point in near relation to the drug
delivery device, or, for administering a systemically
active drug which will produce a physiological or phar-
macological résponse at a site remote from the point of
application of the drug del:very device. The active
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drugs that can be administered by the drug delivery

device of the invention include, without limitation: for.

example, drugs acting on the central nervous system
such as sedatives, hypnotics, psychic energizers, tran-
quilizers, and the ‘like, drugs such as analgesics, anti-
pyretics, anuspasmodlcs antimicrobials, hormonal
agents, steroids, cardiovascular drugs, diuretics, neo-
plastic agents, hypoglycemic agents, and the like. Typi-
cal drugs are described in The Pharmacological Basis
of Therapeutics, by Goodman and Gilman, 1970, Mac-
millan. Also, the drugs can be present as the pharmaco-
logically acceptable derivatives, such as ethers, esters,
amides, acetals, etc. that lend themselves to passage
into the circulatory system. For highly water soluble
drugs, it is preferable that the wall or the reservoir, or
both be formed from a material that is substantially
impermeable to water to essentially prevent dilution of
the drug by absorptlon of body fluids into the device
with an accompanying decrease in drug release rate.
These derivatives.can be prepared by art known tech-
niques and then used in the practice of the invention.
Of course, the drug derivative should be such as to
convert to the active drug within the body through the
action of body enzymes assisted transformations, pH,
specific organ activities, and the like.

The amount of drug present in the reservoir, whether
dissolved, partially dissolved or undissolved, .is gener-
ally non-limited and itis an amount equal to or larger
than the amount of a drug that on its release from the
device is effective for bringing about the drug's physio-
logical or pharmacelogical local or systemic effects.
For example, the amount of drug present in the reser-
voir of a drug delivery device when the device is used
for a period of time to achieve local or systemic effect
is for various drugs, such as 1i-desmethoxyreserpine
about 5 to 140 mg in the reservoir; for aceptophenazine
an amount in the reservoir of 100 to 400 mg; for me-
thoxypromazine about 600 to 750 mg in the reservoir;
for emcytamate a reservoir amount of 1.5 to 2.0 gm; for
phenylglycodol a reservoir amount of 1.5 to 1.9 gm;
about 160 to 250 mg of butabarbital in the reservoir;
about 150 to 170 mg of chloradiazepoxide; from 0.5 to
1.2.gm of methsuxlmlde from 0.7 to 1.9 gm of ethosux-
imide; from 20 to 40 mg of hydrolazine; about 50 to
106G mg of totazoline; and the like. Generally, the drug
delivery devices made according to the invention can
contain from about 250 nanograms to 50 grams of drug
for releasing it at a controlled rate of from about 25
nanagrams to abgut 25 grams of drug or larger amounts
per day. Of course, other devices containing different
amounts of drug for use for different time periods such
as a week, month and year are also readily made by the
invention.

It will be appreciated by those versed in the art that
the unique drug delivery device of this invention can
provide for the programmed delivery of drug at a rate
of delivery characterized by a zero order time depen-
dence for prolonged period of time; and, that the de-
vice therefore lends itself to administering an effective
amount of drug needed for a therapeutic effect while

essentially avoiding the presence of excessive amount

of drug at the needed biclogical site. By a prolonged
period of time is meant, as used herein, periods that
embrace the time needed for a fast acting drug to effect
its end up to pertods that embrace the continual, unin-
terrupted, repetitious time of a long term drug delivery
device. For example, the prolonged time can be one
hour or more for drugs, like local anesthetics, analge-
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sics, prostaglandins or the like, that are effective in
rianopram and milligram amounts, or the like, to 3
years or longer for steroids released within the uterine
cavity. Other examples include wherein the amount of
drug in the reservoir can be 100 to 300 mg of thiopro-
pazate for releasing 15 to 30 mg over a 24 hour period;
200 to 400 mg in the reservoir of phenyltoloxamine for
a release of 150 to 200 mg of papaverine in the reser-
voir for a topical release 30 to 75 mg over a 24 hour
period; 2.5 g to 4.0 g of mephenoxalone for a release of
1.0 to 1.5 g per day; 15 to 25 mg of tranylcypromane
for a release of 10 to 15 mg as the standard dose; 1 to
2 gm of trimethadione present in the reservoir for a
release administration .of 0.5 to 1.0 g per day; prosta-
glandins for example PGE,, PGE,, PGA,, PGF:y in
amounts of 0.5 mg to 10 mg for release of | ng to 100

ng and the like; for progestogen or progesterone the '

administration in the uterus of 10 to 200 gg per day for
release for | year to 3 years as an antifertility agent in
a mature, child-bearing woman; an oral device adminis-
tering 300 mg to 600 mg per day of analgesic acetami-
nophen to a 60 to 70 kg adult male; and the like.

The drug delivery devices of the invention are easily
fabricated by using standard techniques. For example,
in one embodiment, the reservoir comprising -the car-
rier and the drug is fabricated by standard technigues.
For example, in one embodiment a precured liquid
polymer can be mixed with the drug in solid, semi-solid,
or liquid forms at the time of mixing, and then distrib-
uted therethrough by conveational methods, such as
balmilling, calendering, stirring, shaking, rollmilling,
and the like, followed by curing to yield a solid carrier.
Next, the solid carrier is coated by spraying, dipping,
and the like with a material that contains a known
concentration of drug releasc rate additive and can
form the wall of the device. In another embodiment a
pre-polymer and the drug are mixed and then charged
into a drug release rate controlling wali that alse con-
tains known amounts of a drug release rate additive or
a mixture of additives and then cured into a solid, and
sealed therein, In another embodiment solid drug parti-
cles and solid carrier particles are compressed into a
carrier and then chiarged into a wall to form a novel
drug delivery device.

[n another embodiment a liquid, pre-cured material
and the drug are mixed charged into and cured in a
highly permeable tube that is positioned within a re-
lease rate controlling wall. Alternatively, the tube can

* be coated with the wall material, or a prepolymer can
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be cast around the tube and finally cured to form the
wall. The device can also be manufactured by first
forming a mixture comprised of an additive, a resin and

a solvent, casting the mixture as a film, and then evapo-’
rating the solvent and drying the film to produce a drg -

release rate membrane that can be laminated with drug
confined between the laminae.,

The wall material forming the device and havmg the
reservoir contained therein can be formed to a given

drug design by molding, casting, pressing, extruding,

drawing, rotational molding, compression and transfer
molding, or like standard processes of manufacture.
Also, depending on the material used to form the wall,
a monomers may be cured at this stage of manufacture.
The ability to design and shape the wall into tubes,
rods, discs, films, rings and other highly reproducible
shapes of controllable composition, readily results in
fabrication of drug delivery devices with controlled
characteristics and thus overcomes a significant disad-
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vantage of previously described devices. Other stan-
dard procedures, as described in Modern Plastics Ency-
clopedia, Vol. 46, pages 62 to 70, 1969; Plastic Tech-
nology, by Swanson, R. S., pages 59 to 229, 19635,
published by McKnight and McKnight Publishing Col,
Bloomington, Tl.; well known to those skilled in the art
can be used to fabricate the drug delivery device of the
invention.

The following examples are merely illustrative of the
present invention and they should not be considered as
limiting the scope of the invention in any way, as these
examples and other equivalents thercof will become
apparent to those versed in the art in the light of the
present disclosure, drawings and the accompanying
claims. \

EXAMPLE 1

A drug delivery implant device shaped like a rectan-
gle and' comprised of a reservoir containing a drug in a
carrier surrounded by a drug release rate wall contain-
ing a drug release rate modifying additive is manufac-
tured as follows: first, 160 parts by weight of suspension
grade poly(vinylchloride) resin is mixed with 60 parts
by weight of a polyester'modifier of butylene glycol and
adipic acid terminated with stearic actd of 2000 m.w.
and the two mixed ingredients dissolved in 700 parts by
weight of tetrahydrofuran to form a solution with a
viscosity of about 5000 centipoises. Next, a film is
formed by a doctor blade coating the solution onto a
glass plate and allowing the solvent to air evaporate.
The film is completely dried in an air oven at 50°C for
several hours. A drug delivery device is formed by
charging steroid dispersed in an aqueous methyl cellu-
lose carrier between two layers of the film and heat

sealing the contacting edges to form a drug implant.

device.

EXAMPLE 2

A drug delivery device for administering drug com-
prised of a wall surrounding a reservoir containing a
drug is formed as follows: first, 100 parts of. plastisol
grade poly(viny! chloride) is mixed with 100 parts of a
liquid polyester modifier and 2 parts of di-octyl tin
maleate and the ingredients mixed on a three-roil mill.
The polyester modifier is a condensation polymer of
850 m.w. and is made from triethylene glycol and aze-
laic acid terminated with 2-ethylhexanol. The resultis a
thick cream which is cast by standard means, knife
coating, on a siliconized paper substrate, The cast film
is hot set by heating at 350°F for five minutes to pro-
duce a transparent, glass clear film. The film is then cut
into predetermined shape and used to surround a reser-
voir comprised of pilocarpine in an alginic acid gel
carrier. -

EXAMPLE 3

A drug delivery device comprised of a drug release
rate wall surrounding and housing a reservoir contain-
ing a drug is manufactured as follows: to 100 phr (parts
per hundred) of polyvinyl acetate is added 25 phr of a
liquid polyester modifier (a condensation polymer of a
propylene glycol and terephthalic acid terminated by
dodecyl alcohol, the polyester having a m.w. of 8,000)
and 600 parts of methyl ethyl ketone and the ingredi-
ents are mixed until a clear homogeneous solution is
attained. The resulting solution is then spread on a glass
plate with a coating knife and the ketone is allowed to
cvaporate at room temperature, Final traces of solvent
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ketone are removed by heating to 40°C for 4 hours in a
vacuum oven. The resulting flexible film is stripped

from the plate and used as a barrier membrane in the

construction of drug delivery systemns.

EXAMPLE 4

Following the procedure set forth in Example 1 a
drug delivery device is prepared by repeating the de-
scribed procedure except that 100 parts of polyvinyli-
dene chloride and 35 parts of a polyester modifier,
comprised of a condensation polymer of polyethylene
glycol and phthalic anhydride terminated by stearic
acid and m.w. 2,500 are dissolved in tetrahydrofuran,
the membrane being made as described in Example 1.

EXAMPLE 5

Four hundred grams of low density (1.18) polyethyl-
ene is added to a laboratory size rubber and plastics

mill (rolls 6 inches diameter, |3 inches wide) and

milled for 3 minutes at 165°C. At this point is added 60
grams of a copolymer of ethylene and vinyl acetate of
number average molecular weight 28,500 and a weight
ratio of ethylene/vinyl acetate in the copolymer of
74/26. Milling is continued for 15 minutes to blend the
modifier into the polyethylene. The resulting modified
polyethylene is then extruded through a blow-film die
to film thickness of 2.5 mils. This film is then used as a
barrier membrane in a drug delivery system.

EXAMPLE 6

Ten grams of cellulose acetate of 38.6% acetyl con-
tent and 1.5 grams of polyethylene glycol of m.w. 800
are dissolved in dimethyl formamide and the resulting
modified cellulose acetate is cast as a film from this
solution onto a teflon belt and is stripped off, when dry,
as & 2 mil thick film, which is then used as a barrier
membrane for controlled drug delivery.

EXAMPLE 7

Five hundred grams of isotactic polypropylene are
milled for 3 minutes at 175°C on a standard 6 inches X
13 inches laboratory mill and to this mass of polypro-
pylene is added 48 grams of chlorinated polyethylene
of molecular weight 22,000 and chlorine content of
34.6%. Milling is continued for 15 minutes at 175°C to
effect homogenization. The madified polypropylene is
then removed from the mill and is extruded through a
flat die into a film 4 mils in thickness. This film is then
used as a barrier membrane for controlled delivery of
drug.

EXAMPLE §

Six hundred grams of a copolymer of butadiene and
acrylonitrile of 32% acrylonitrile content is mixed for 6
minutes at 65°C on a standard 6 inches X 13 inches

laboratory rubber mill. At this point, at which time the

rubber is smoothly banded on the mill rolls, 120 grams
of a liquid polyester is added over a period of 6 min-
utes. The rubbery copolymer is cut and folded over
intermittently to assure good blending of the poiyester,
which i made from a condensation reaction of 1,3-
butanediol with sebacic acid and terminated with. n-
octanol to give a molecular weight of 3,400. The result-
ing modified rubbery polymer is compression molded
at 120°C into a 4 mil film. This film is then used as a
membrane barrier for controlied release of drug.
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‘EXAMPLE 9 T
Four hundred grams of a copolymer of 95% ethylene
and 5% propylene, by weight, is added to a standard 6
inches X 13 inches rubber roll mill and is milled for 3
minutes at 160°C. To the copolymer is'then added ‘40
grams of a copolymer of ethylene and ethyl acrylate of
18% ethyl acrylate content 'and number average molec-
ular weight 30,000. Milling is continued for 15 minutes
and the resulting modified copolymer is removed from
the mill and pressed between heated (160°C) platens
into a film 4 mils thick. The platens are cooled while
the film is under pressure, the pressure is released, and
the film is stripped off, The film is then ready for use as

a barrier membrane for controlled delivery of drugs.

EXAMPLE 10

Five hundred grams of low density (1.18) polyethy!-
ene is added to a Iaboratory size rubber and plastics
mill (rolls 6 inches X 13 inches) and milled for 3 min-
utes at 165°C. At this point is added 60 grams of a

[

copolymer of ethylene and vinyl chloride of number.

average molecular, welght 26,000 and a chlorine con-

tent of 36%. Milling is continued for 15 minutes to

blend the modifier into the polyethylene. The resulting
modified polyethylene is then extruded through a blow-
film die to a film thickness of 2.0 mils. This film is then
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used as a barrier membrane in a drug delivery:system.

In Table 1 there is set forth the drug release rate
results obtained by varying the amount of additive
present in a wall of a delivery device.

Table 1
) Drug Release Rate
Wall Modifier Amount  Micrograms per hr,
Pvey Polyesisr 100 9
. e 50 1
PvC®  Condensation polymer 100 19
of adipic acid, a
glycol, terminated
by a monocarboxylic
acid
o i 15 P
Pvco " 100 15
A " 75 6
il e 50 2

In Table 1, PVC®is commercially available poly{vi-
nyl chlaride) sold as PVC-450 by Diamond-Shamrock
Co., PVC?is poly(vinyl chloride) Geon 103-EP as sold
by the B. F. Godgdrich Chemical Company.

1t will be understood to those versed in the art in the
light of the present specification, drawings and accom-
panying claims that the invention makes available to
the art both a novel and useful drug delivery device for
administering a drug to produce a local or systemic
physiologic or pharmacologic effect; as, the rate of
release of drug administered from the device can be
controlled to produce these effects, while simulta-
neously lessening or overcoming the undesirable ef-

fects frequently associated with the administration of

drugs by prior art methods. It will be further under-
stood to those versed in the art that many different
embodiments of this invention can be made without
departing from:the spirit and the scope of the inven-
tion. Accordingly, it is to be understood that the inven-
tion is not to be construed as limited, but it embraces
alt equivalents inherent therein.
We claim:
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1. Iva drug delivery device for continuously adminis-
termg a drug at a controlled rate fora prolonged period
of time-to a body site, said device comprising a reser-

.voir containing said drug and a carrier permeable to -

said drug, the amount of said drug.being sufficient to
maintain saturation within said carrier during said pro-
longed period, and a wall surrounding said reservoir
which is permeable. to the drug but at a rate less than
that of the carrier, whereby the drug is released from
the.reservoir by diffusion through the wall in which the
drug dissolves in the material forming the wall and
moves thercthrough in the direction of lower chemical
potential, the lmprovement compnsmg forming the
wall from a composition comprising a mixture of:

A, a palymer which is rubbery with a glass transition

. temperature below about 20°C, or is glassy having

a glass transition temperature between about 20°C

and about 150°C, or has 2 crystallinity between

about 5% and about 95%; and

B: a polymeric additive which is essentially insoluble
in body fluids, is nonvolatite and nonleachable and
nonextractable from the polymer under the use -
conditions of the compasition and is selected from
the group consisting of:”

a. essentially linear olefinically saturated po]yesters
having a number average melecular weight of
about 500 1o about 8,000 of a diol of 2 to about
7 carbon’ atoms- or- polyethylene glyco! and a-
dibasic carboxyllc acid of about 6 to about 15
carbon atoms in which the terminating group is a
carboxyacyl group of about 2 to about 18 carbon
atoms or an atkoxy group of about 3 to about 15
carbon atoms;

b. polyethylene glycols of about 200 to about 1,500
molecular weight;

c. ethylene-vinyl acetate copolymers of about 20%
“1o about 40% by weight vinyl acetaté and about
20,000 to about 30,000 aumber average molecu-
lar weight; _

d. chlorinated polyethylene of about 25% to 45%
by weight chicrine and about 20,600 to about
30,000 number average molecular weight; -.

e. ethylene-ethylacrylate copolymers of about 20%
to about 40% by weight ethylacrylate and about
20,000 te about 30,000 number average molecu-
lar weight; and

f. ethylene-vinyl chloride copolymers of about 25%
to about 45% by weight chlorine and about
20,000 to about 30,000 number average molecu-
lar weight, the amount of additive in the mixture
being sufficient to make the permeability of the
composition of the drug substantially different
than the permeability of the polymer to drug but
less than the permeability of the carrier to drug,
said composition being biologically compatible
with the site, essentially non-erodible, essentially
insoluble in body fluids, and, if the drug is highly
water soluble, substantially impermeable to
water to essentially prevent dilution of the drug
by absorptton of body fluids into the reservoir. -

2. The improvement of ¢laim 1 wherein said polymer
is selected from the group consisting of polyvinyl chlo-
ride, polyvinylidene chloride, polyvinyl flucride, poly-
vinylidene fluoride, polyvinyl acetate, palyvinyl but-
ryal, polystyrene, cellulose acetate, celluiose nitrate,
ethyl celluose, cellulose acetate butyrate, cellulose
acetate propionate, polyurethane, butadicne/acryloni-
trile copolymer, chlorinated natural rubber, styrene/-



: 19
butadiene copolymer, eth‘ylenelpropylene' copolymer,
ethylene/vinyl acetate copolymer, ethylene/vinyl chio-
ride copolymer, polyethylene, polypropylene and poly-
alkyl acrylates in which the alkyl group is of 2 to 4
carbon atoms. _

3. The improvement of claim 1 wherein said amount
of additive is | to 2 mg per cm? of wall. o

4. The improvement of claim 2 wherein the amount
of additive is I to 2 mg per cm? of wall.

5. The improvement of claim 1 wherein said polyes-
ter is of the recurring formuia: .

~=0—(CH, }a —.o-—j—(caz)b —I—)—
+0—(CH,) ':t—I

3,938,515

10

20
6. The improvement of claim 1 wherein said amount
of additive is about 0.2 mg to'5 mg per cm? of wall.
7. The improvement of claim 1 wherein the polymer
is ethylene/vinyl acetate copolymer and the polymeric
additive is an essentially. linear olefinically saturated
polyester having a recurring general formula

+0—(CH:)n"-0—E—(CH¢)a—H+

O S

| 40—(CH,) o——I (cnz)a-—I— @ —E—)—

wherein a is an intege'r from 2 to 4, inclusive, and b is
an integer from 4 to 13, inclusive.
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wherein a is an integer from 2 to 4, inclusive, and b is

an integer from 4 to 13, inclusive.
. * * * * *
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Intra—-uterine anticonceptieinrichting.

De uitvinding heeft betrekking op een intra-
uterine anticonceptieinrichting, die is voorzien van een lang-
gerekte steel.

Een dergelijke inrichting is bekend uit het Ne-
derlandse octr001$chrift 173707.

. De langgerekte steel van de bekende anticoncep-
tieinrichting draagt aan het ene uiteinde twee veerkrachtige,
vrijdragende armen, welke armen aan weerszijden van de steel
naar op213 uitsteken. Na in de baarmoederholte te zijn inge-
bracht wordt de bekende anticonceptieinrichting daarin vast-
gehouden met behulp van kleine uitsteeksels, die op de bui-
ten21jde van de armen zijn aangebracht.

Deze bekende anticonceptieinrichting heeft voor
de gebruiker een aantal ernstige nadelen.

Voor het verwijderen van de antlconceptlelnrlch—
ting uit de baarmoeder is het uiteinde van de steel voorzien
van een trekdraad, die buiten de baarmoeder uitsteekt. De
trekdraad kan aanlelding zijn voor infectle, hetgeen onge-
wenst is. Bovendien bestaat het risico, dat de trekdraad bij
het bévestigingspunt aan de steel tijdens het uittrekken af-
breekt, hetgeen eveneens ongewenst is.

_ Voorts heeft de bovengenocemde bekende anticon-
ceptieinrichting het nadeel, dat de lange steel beschadiging
van de baarmoederwand kan veroorzaken, tengevolge van de
voortdurende beweging van de baarmoeder, welke beschadiging
aanleiding kan geven tot bloedingen. Ook de uitsteeksels kun-

nen bloedingen veroorzaken, doordat zij de baarmoederwand

kunnen irriteren dan wel beschadigen.

De uitvinding beoogt thans een intra-uterine
anticonceptieinrichting te verschaffen, waarbij de nadelen
van'ée bekende inrichting op doeltreffende wijze zijn opgehe-
ven.

De uitvinding verschaft hiertoe een intra-
uterine anticonceptieinrichting, die is voorzien van een
langgerekte steel, met het kenmerk, dat de langgerekte steel
aan. een uiteinde vastzit aan een ring van een veerkrachtig

8601578
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materiaal, waarbij de lengte van de langgerekte steel gelijk
of kleiner is dan de diameter van de ring.

' Onder de term "ring" dient volgens de uitvinding
te worden verstaan een gesloten vorm, gewoonlijk een cirkel,
maar bijvoorbeeld ook een ovale vorm.

i Rangezien de ring glad is en geen uitsteeksels
bezit doet zich het gevaar van irritatie van de baarmoeder-
ﬁand niet voor.

, Doordat bovendien de lengte van de langgerekte
§teel gelijk of kleiner is dan de diameter van de ring en het
vrije ulteinde van de steel afgerond is, is de kans, dat
de steel de baarmoederwand beschadigt tot een minimum beperkt.
ﬁe uit een veerkrachtig materiaal vervaardigde ring heeft bo-
vendien het voordeel, dat de anticonceptieinrichting volgens
de uitvinding de bewegingen van de baarmoederwand zonder deze
te beschadigen volgt en daarbij kan worden verplaatst naar de
meest guastige positie in de baarmoeder.

De kans op bloeding in de baarmoeder wordt vol-
gens de anticonceptielnrichting volgens de uitvinding tot een
minimum beperkt. .

De anticonceptieinrichting wvolgens de uitvinding
kan in de baarmoederholte worden ingebracht, bijvoorbeeld met
Eehulp van een huls, waarin de langgerekte steel van de in-
richting veolgens de uitvinding is opgenomen, door deze huls
in de baarmoedermond te steken. Vervolgens blijft de inrich-
ting volgens de uitvinding na terugfrekken van de huls in de
baarmoederholte achter.

' De anticonceptieinrichting kan voorts ook nog
in de baarmoederholte worden gebracht met behulp van een ge-
schikte tang. '

De verwijdering van de intra-uterine anticon-
ceptieinrichting volgens de uitvinding kan bijvoorbeeld ge~
schieden door gebruik te maken van een kunststof staaf, waar-
van het uiteinde haakvormig is uitgevoerd, dan wel met behulp
van dezelfde tang waarmede de inrichting is ingebracht. |

Aangezien bij de verwijdering van de anti-
conceptieinrichting volgens de ultvinding geen trekdraad
'wordt gebruikt, dit in tegenstelling tot de stand der tech-
|niek, is de kans op infecties tot een minimum beperkt.
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Bij voorkeur is de langgereckte steel vervaar-
digd uit hetzelfde veerkrachtige materiaal als de ring zelf.

Het veerkrachtige materiaal dient fysiologisch
inert te zijn en is bij voorkeur van kunststof. Met vooxrdeel
gebruikt men hiervoor polyethyleen, ofschoon ock andere ge-
schikte materialen kunnen worden toegepast.

Teneinde een betere anticonceptielnrichting te
krijgen, kan de langgerekte steel voorzien zijn van een be-
kxleding uit een conceptie- en/of zwangerschap verhinderend

materiaal.
Hiertoe kan men met voordeel een metaal gebrui-

-~ ken, in het bijzonder koper.

Gebleken is, dat koper in de vorm van een spi-

‘raal om de langgerekte steel dan wel in de vorm van ringen

'bijzonder goed voldoet.

‘ Bovendien kan de steel zijn voorzien van een
geneesmiddel, in het bijzonder een zaaddodend of een zaad

inactiverend middel.
De intra-uterine anticonceptieinrichting vol-

gens de uitvinding wordt thans aan de hand van de volgende

tekeningen nader toegelicht.
Fig. 1 stelt een uitvoeringsvorm van de intra-

uterine anticonceptieinrichting volgens de uitvinding wvoor,
zonder bekleding van de steel.

Fig. 2 is een voorkeursuitvoeringsvorm, waarbij
de langgerekte steel is voorzien van een koperen bekleding.

" Fig. 3 is een uitvoeringsvorm van een gamenstel
vén de intra-uterine anticonceptieinrichting volgens fig. 2
en de bijbehorende buisvormige inbrenghuls.

In fig. 1 stelt 1 de intra-uterine anticoncep-
tieinrichting volgens de uitvinding voor. De langgerekte steel
3, die in deze uitvoeringsvorm niet is bekleed, zit aan een
uiteinde vast aan de ring 2, waarbij ter plaatse van het aan-
hedhtingspunt van de langgerekte steel aan de ring zich een
bolvormige verdikking 4 bevindt.

. Het materiaal waaruit de ring 2 is vervaardigd
is éen flexibel materiaal, bij voorkeur kunststof, zoals een
inert polyethyleen. Bij voorkeur bestaat het materiaal, waar-
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uit de langgerekte steel 3 is vervaardigd, uit hetzelfde ma-
teriaal als de ring 2 zelf.

In fig, 2 is de langgerekte steel 3 voorzien van
een bekleding 5, welke bekleding in deze uitvoeringsvorm een
koéeren spiraal is. Met voordeel kan de bekleding uit op el-
kaar gestapelde koperen ringen bestaan. De hekleding kan ech-
ter ook uit een voor de onderhavige doeleinden geschikt ander
metaal bestaan. Voorts kan de bekleding bestaan uit een ge-
neesmiddel met een anticonceptieve werking, bijvoorbeeld een
geschikt hormoon.

Fig. 3 toont een samenstel 6 van de intra-
uterine anticonceptieinrichting volgens fig. 2 en de bljbe-
horende buisvormige inbrenghuls 7. Voorafgaande aan het in-
brengen van de intra-uterine anticonceptieinrichting in de
baarmoeder wordt de langgerekte steel van de inrichting op-
genomen in de buisvormlge inbrenghuls 7, die is vervaardigd
uit een geschikte kunststof, zodanig, dat de langgerekte
steel van de inrichting zich nagenoceg volledié in de huls
bevindt. De verdikking 4, die bolvormig is, bevordert de
inbrengbaarheid van de inrichting in de baarmoeder, met het
gevolg, dat eventuele verwondingen, die bloedingen kunnen
veroorzaken, tijdens het inbrengen tot een minimum worden
beperkt.

De inrichting volgens de uitvinding kan met be-
hulp van de inbrenghuls 7 in de baarmoeder worden ingebracht,
waarna na terugtrekken van de huls de inrichting in de baar-
moeder achterblijft.

Het zal duidelijk zijn, dat de uitwvinding geens-
zins is beperkt tot deze uitvoeringsvormen. In plaats van &&n
ring, kunnen meerdere ringen worden toegepast. In dit gewval

he?ft de inrichting de vorm van een korf.
|

8601570



10

15

20

25

30

35

-5 =

Conclusies:

1. Intra-uterine anticonceptieinrichting, die
is voorzien van een langgerekte steel, me t h et k e n-
me r k, dat de langgerekte steel aan een uiteinde vastzit
aan een ring van een veerkrachtig materiaal, waarbij de
lengte van de langgerekte steel gelijk of kleiner is dan de
diameter van de ring.

2. Anticonceptieinrichting volgehs conclusie
1, met het kenmerk, dat de langgerekte steel van
hetzelfde materiaal is als de ring.

3.Anticonceptieinrichting volgens conclusie 1
of 2, met het kenmerxrk, dat het veerkrachtige
materiaal een fysiologisch inert kunststofmateriaal is.

4. Anticonceptieinrichting volgens conclusie
3, met het kenmnerk, dat het fysiologische inerte
kunststofmateriaal polyethyleen is.

5. Anticonceptieinrichting volgens conclusies
1-4, met het kenme rk, dat de langgerekte steel
voorzien is van een bekleding.

6. Anticonceptieinrichting volgens comclusie 5,
met het kenmerk, dat de bekleding uit een de con-
ceptie- en/of zwangerschap verhinderend materiaal bestaat.

7. Anticonceptieinrichting volgens conclusie
6, met het kenmerk, dat de bekleding een metaal
is. "

8. Anticonceptieinrichting volgens conclusie 7,
met het kenmerk, dat het metaal koper is.

9. anticonceptieinrichting volgens conclusie
B, met het kenmerk, dat koper in de vorm van een
spiraal of ringen om de langgerekte steel is aangebracht.

10. Anticonceptieinrichting volgens conclusie 5,
met het kenmer k, dat de bekleding een geneesmid-
del is.

11. Anticonceptieinrichting volgens conclusie
10, met het kenmerk, dat het geneesmiddel een
zaaddodend of zaad inactiverend middel is.




12. Samenstel van de intra-uterine anticoncep-
tieinrichting volgens conclusies 1 - 11 en de bijbehorende
buisvormige inbrenghuls, me t h et kenmerk, dat de
lqnggerekte steel van de inrichting is opgenomen in de buils-

5 vdrmige inbrenghuls, met behulp waarvan de inrichting volgens
de uitvinding in de baarmcederholte kan worden ingebracht,
waarna de inrichting door terugtrekking van de huls in de

baarmoeder achterblijft.
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(87) Abstract

The proposed intrauterina contraceptive
device comprises & horizontal strip (1) with two
legs (2) at least one of which has a curved end
(3); a coil (4); and a loop (5)joined to the
horizontal strip (1) and provided with a
thickened base (8). The lega (2) of the straight
section of the horizontal strip (1) are configured
at an acute angle to the horizontal plane and
symmetrically in relation to the vertica) axis;
both are provided with curved ends (3), the
cuwebeinginthafomofadmlarsection.
the coil (4) takes the form of o polyethylene
strip and is situated inside the loop (5) on an
anchoring element (7) connected to the base (6)
of the horizontal strip (1) and coaxial with the
vertical axie of symmetry of the intrauterine
contraceptive device, The legs (2) of the
horizontal strip (1) are at an angle of between 5
and 30° to the horizontal. The coil (4) is
provided with a coating (8) of refined copper
which is applied to the outer surface of the
polyethylene strip by plasma deposition. The
lower part of the loop (5) is springy and is at
least twice the length of the anchoring element
(7). The free end of the anchoring element (7) is
provided with a spherically curved section (11)
and serves as the base for securing locating
threads (12).
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BHyTpUMATOYHOE NPOTHBO3AYATOYHOE CPEACTBO CONEPKUT
POPV3OHTANEHYY TJIaHKY /I/ ¢ mByma BeTBAMM /2/, 1O MeHBmel
Mepe OIHA M3 KOTOPHX BHIIOJHEHA C 3AKPYyTJEHHHM KoHIOM /3/,
cmpans /4/ u nermo /S/, CBABAHHYD C TOPU3OHTAJNBHON MJIaH-
kot /I/ u uMmenmyo yTOMueHHOe OCHOBaHMe /6/, NDWYEM BETEHW
/2/ npAvO/MMHENHOTO yvacTka TOPM3OHTANBbHOM miarky /I/ pac-
NOJOREHH TOXL OCTPHM YTJIOM K TOPW3OHTAJBHON IJIOCKOCTH H
CHMMETDHYHO OTHOCHTEJNBHO BePTUKANBHON 0Cu, ofe BHIOJHEHH C
3aKDYTIEHHNMY KOHUAmM /3/, 3aKpyTJeHMe BHIIOJHEHO B BUIE
YacT¥ OKDYXHOCTH, & chuvans /4/ BrmosHeHs B BUIAE NOJMITH-
JEROBOX JICHTH M pasMemeHa BHYTp# netm /5/ ua sxope /7/,
CBA3SAHHOM C OCHOBakKWeMm /6/ ropusoHTamesoll maanxr¥ /I/ u
PacToJOREHHOM COOCHO C BEePTHKANBHOR OCHN CEMMETDUY BHYTDU-
MATOYHOTO MPOTMBO33a9aTOYHOTO CPeNCTBA. BeJMumHa yIJa ycTa-
HoBKE BeTBelt /2/ ¢ ropusoHTasBHOM niamkoit /I/ cocTaBiser
5-30°. Cnupams /4/ cuadsena norxpuruem /8/ B BEIe CJIOH pa-
$PWHADOBAHHON MenM, HAHECEHHOT'O HA HaPYXHY®D IIOBEPXHOCTE MO~
JB3THACHOBO! JIGHTH CNIOCOSOM MAA3MEHHOTO HANNICHHA. HURHAS
YacTs neT/W /5/ BuNOMHEHa YNPYTOW M O pasMepy COCTABAAET
He MeHee IBYX IVMH AKOpR /7/. Crodommmit xosem axopa /7/
cHad®eH 3axpyraenvem /II/ B BHIe wacTE cepd B CAYEUT

'OCHOBaHWEM LN 3aKpeIlIeHHs ONO3HABATeNbHHX HuTelt /I2/.

HCKIOYHTEJBHO ANM LEJER HHOOPMAIIHH

Kozu, seromssyessie zan ofoanavermn crpag-wrexos PCT ua ruvymandz aucrax Gpomop, 3 xoTopmz
OySoxyRTet MEXAYBApOANLIe sasaxu B coorsercrsEw ¢ PCT.
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BHYTPYMATOYHOE IIPOTMBOSAYATOTHOE CPELCTBO

OBJACTEL TEXHUKN
3 . HacTosmee u3oGpeTeHne OTHOCMTCHA K 0GJACTH MeNMIMHCKON
TEXHWKM, B YACTHOCTE, X YCTpOACTRAM, IpenoxXpananmM oT Ge-

DEMEHHOCTH .

NPEILECTBYNIMY YPOBEHL TEXHVKH
10
WsBeCTHHE KOHCTDYKImMH BHYTDUMATOYHHX [POTHBO38YATOY—

HHX ycrpolicTs /su, A, 535883/ COomepxaT NeT0 C OTOTHYTHMM
ha (¢} pannycy BeTBAME T~-o0pasxoit fopmu, xoTopas mmeeT CYyXeH-
Hy® 4acTh, a yroa MeRNY CYXeHHO! 4YacThw u Jodoft m3 oTXomfA-

I5 mmx meTBelt cocTaBmseT meHee 90°, mpwuem BepmMHA METNM Bh-
IOMHEHA MO PaTMyCy, & Ha KOHNAX BeTBe!t BHIOJHEHH YTOMIe-
HAA. ‘

' Onsaxo Takas KoHCTDYKumA BHYTDEMATOYHOI'C NPOTHBO3AYa~
TOYHOTO CpencTBa 0CJATaeT HEKOTOPHMY HENOCTATKaMA. KOHCT-

20 DYKIEA YTAReJeHa M HEZIOCTATOYHO 3JIACTHYHA, UTO CHOCOGCTBY-
eT 3kcnynbcnn, IpH 3TOM YyTON OTXOLAUMX BeTBell He NO3BOJNAET
M MENaTh: IPOXORNEHUO CHEePMATO30MIOB B (e UIONMEeBH TPYOH ¥
AMHUKaM 1 MEemaTh MJOLHOMY ANy 3aKPenuTECA Ha BepxHell va-
CTH IIOJOCTZ MaTKL. Kpome TOTC, 9T0 BHYTDUMATOYHOE IDOTHBO-

25 3avaTogHOe CPERCTBO He EMeeT MemHO{t MPOBOJOKM MJM MemHOl
CONpa®, YTO CHEESET NPOTHBO3AYATOYH adpexT BIOBOE.

HauGonee d/maxoit SaABJAEMOMYy U300DETEeHU 0 TexHU-

qecxoﬁ CYWHOCTE ¥ NOCTUTaeMOMy NOJORUTENBHOMY adbexTy AB-
JAETCA KOHCTDYKIMA BHYTPUMATOUHOTO IPOTUBO3AYATORHOTO

S0 -cpencrsa /SU, A, 1520685/, cozepraman TOPHSOHTANBHYN IJIAH-
Ky C IBYMA BeTBAMM, IIO MeHblell Mepe onHa 3 KOTOPHX BHIOJI-
HEHA C 3aKPYTJEHHHM KOHUOM B BUIe TJATKOY TOJOBKM, CONPANb
B BIIE MENHOM ONJETKM M CRABAHHYW ¢ TODYBOHTANBHON MIAHKOMN
YIPYTY® DeTM0 C yTOJMMEeEHHM OCHOBaHUEN.

35 OnHaxo rakas KoHCTDyKmMA BHYTPMMATOYHOTO NPOTEBO3aYa-
TOYHOrO CPENCTEA HMeeT HEKOTOpDHE HenocTaTKM. CJOFHOCTE M
OTEOCHTENLHO GOJBIMe TadapyTHue DasMepH KOHCTDYKIMM He No-
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3BOJIANT Ge3 TPaBM HJM DPE3KMX COJEBHX ouyueHMit BBECTV BHYT-
PHMATOYHOE NPOTHBO3aYaTOYHOE CDENCTBO B MATKy. PacnoloxeH-
HafA TOPH3OHTAJBHO MeNHaA ONJEeTKa IPUAUMaeTCHA K BepxHe# da-
CTH MaTK#l, 4YTC MOXET TPHUBECTH K ee Nepdopaimy U BOCIAHTE-
JBHHM IIpouieccamM B pe3yJabTaTe Bo3pefcTBUA conell memn, odpa-
SYNIMXCA Ha TNOBEDXHOCTH MERHOF OIJIETKH.

PACKPHTE 30BEPETEHMA

B ocrOBY HacTOAWero M3oSpeTEeHUS NOCTaBleHa 3ajada IIo-
BHIIEHNA HANEKHOCTH KOHTpAauenTHBHOTrC adderTa MyTem HAXOXKIe—
HUS aHATOMMYECKM NDABHIBHOF HODMH KOHTpALENTHRA, NO3BOJIAM-
welt MPUMEHATDH OIMH TUIOpPA3MED B pa3/MuHEX o fopme M pas-
MepaM NOJOCTAX MATOK Yy REeHIUH, PORABUMX. MOJHOBECHHX HeTelf,
¥ OTRa3a 0T MexHoft MPOBOJIOKM M ee 3aMeHH NOJMMEpHOIt ciupa-
JbO, OMEIHEeHHOR XVMUYeCKM WACTON Menbn, a Taxkge yIepXaHud
CPEICTBa B NOJOCTY MATKM NyTeM NPefOTBpalesds ero BHOpoca
/sKemyaseny/ . '

EHyTpnmaTquoe NPOTHBO3aYaTOYHOEe CpeICTBO, COIJIACHO
¥300pETERNM, COIEPIAT I'OPU3CHTANLHYR IIJIAHKY C ABYMH BETEA-
M1, 1O MeHbmed MEpe OIHA M3 KOTOPHX BHIOJHEHa ¢ 3aKpyTJeH-
HHM FOHIOM, CINpank ¥ CBA3AHHYW C TOD:BOHTaNbHOl NMaarkoi
NEeT/0 C YTOJMUEHHHM OCHOBAHNEM, NIpUYeM BeTBM HNDPAMOJMHENHOTO
y9acTKa IOPH30HTANBHON NJAHKN DACHOJOXEHH TOA OCTDHM YIJIOM
K T'ODH3OHTAJBHO{ TNOCKOCTH M CUMMETPUIHO OTHOCHTEJLHO Bep-
TRKQJBHO! OCH, 0Ce BHIOJHEHH C 3aKDYIJICHHHMY KOHIIAMA, IIDH
3TOM 3aKpyrJeH¥e BHIOJHEHO B BUNE YacT¥ OKPYRHOCTH, & CIU-
Payh BHIOJHEHa B BUIE MNOJMOTHIECHOBOW JIGHTH M pasmeleHa
BHYTpH TIeTJM Ha AKOPE, CBA3AHHOM C OCHOBaHNeM I'OPU30HTalb-
HO# TIJIAHKM 1 PACTIOJIOXEHHOM COOCHO C BEeDTHMKaNbHOM OCHM CHM-
METDHN BHYTDMMATOYHOT'O NPOTWBO3AWATOYHOTO CpelNcTBa. Bem-
YMHA yTJa YCTAHOBKY BeTBelt ¢ TOpH3OHTANBHOHt MIaHKOf CO-
craBiAeT 5 -30°, Cuwpans cHaGXeHa TIOKDHTHMEM B BHIE CJOS
padMHRPOBAKHON MeI¥, HAHECEHHOTO Ha HaPYXHYK NOBEPXHOCTE

TIOJMBTHICHOBO! JeHTH CHOCOGOM IJIASMEHHOTC HANMMeHMA. Hime

HAA 9aCTh NeT/H BHOOJHEHAa YNDPYTO#f M IO pasmepy COCTaBJIAET
He MeHee JIBYX IJMH AKOpA. CBOGONHHI KOHel SAXOpA CHAGKeH

42
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3aXpyTJIeHHEeM B BUIe 4acTM cdep, KOTODH{ CJYRUT $urCATODOM

. AJA 3aKpPenJIeHNA CIHpa® ¥ OCHOBAHUEM IJIA 3aKpenJieHua ono-

3HaBaTeNEHHX HuTell. _
Taxum o6pasonm, npennaraemas KOHCTDYKIMSA BHYTPUMATOU-

.HOT'O IPOTHMBO3AYATOYHOTO cpercTrea odnanaeT CAEIYOUIME Cyule-
CTBEHHHNN OTJMYUTEJBHHMKY NDHM3HAKAMA:

~ BETBY IPNOMHeRHOTO yyacTKa IOpU3OHTANBHON NJIAHKY

PACIOJIOXEHH NOJK OCTPHM yTa0M K T'ODM3OHTANABHOR TJIOCKOCTH M

CAMMETDHYHO OTHOCHTENBHO BEeVNTUKANBLHON OCH, YTO NO3BOJNAET
38 CYET MATOUHHX COKpameHu He TPOMYCKATH cnepmawoaonnu K
GaIONKEBHM TPYGaM ¥ K AUYHNKAM ;

— BETBU BHIIOJHEHN C 3aKPYTJIEHHHMY! KOHUAMM, NpHYeM 3a-
KPYTJIeH¥e BHIOJHEHO B BHIE YaCTH OKDYXHOCTH, 4TO NO3BOJAET
HCKJIOIUTD  TPABMUPOBAHYE M GOJeBHE ONYWEHHA NPY CMEMEHHH
BHYTDHMATOYHOI'0 NPOTHBO34YaTOYHOT'O CPeICTBA, BH3HBAEMOM
dm3rTecKuMy NePerpy3KaMi ReHUMHH

~ CHupanab pasmelieHa BEYTPH IIeTMM, YTO NIO3BOJAET MHC-
KJIOTUTE KOHTAKT NETM CO CJM3KCTON 080J0uKOft MATKY U npen-
OTBPaTHTh Nepdopaivo ee CTeHOX:

= CIPpaJb BHIIOJNHEHA B BUIe NOJMOTWIEHORON NEHTH U
DagmemeHa Ka AKODe, CBARAHHOM C OCHOBAHWEM POPUZ0HTANBHOM
IVIAHKY ¥ DACHCIOREHHKOM COOCHO C BeDTHKAIBHO! OCBR CUMMET-
PHY BHYTPUMATOYHOTO NPOTHBO3AYATOYHOTO CpPeACcTBa, YTO IIO-
3BOJIIET HCKINYKTH BOCHATMTENBHHE npollecCH OT coJelt, yve-
JHYATE TJIOMAKE MENHOTC NOKDHTAA ¥ CHY3MTH TDABMATHAM BO
BPEMA HaXORNEHHA BHYTDUMATOYHOIC NMPOTHBO3AYATOYHOIO CPEX-
CTBA BHYTDH MATKM ODY yIajeHuy ero u3 NOJOCTYW MATKY;

~ BeJMYHHA yTJia YCTEHOBKY BeTBelt MO OTHOMEHHD X TopHU-
30HTaNBHON mJaHke cocraBaseT 5-30°, gro mo3aBONAET UM upu-
KUMATECA ¥ CJIMSHCTOR 060JOUKe IH& MaTK® M, TaKUM o0pa3om,
OK23HBATE MEXaHWYEeCKOe NMPOTHBO3AYATOYHOE meltcTmHE:

= CIupayb CHad®eHa TOKPHTHEM B BUIE CJOA pafwHUpOBaH-
HO#t Memy, HaHeCeHHOTo Ha Hapymﬂym IIOBEPXHOCTE IIOJMSTHISHO-
BOfl JIEHTH CIIOCOGOM MJ23MEHHOTO HAMNJIEHWS, YTO NO3BOJAET
TapaHTHDOBATE He MeHee YeM TpexJeTHu#t KOHTpAleNnTHBHHA -
dexT n HCHJIOWITE TPABMIDOBAHNE NIPH HAXOXKNEHMM CpEeICcTRa
BHYTPY MaTK¥ ¥ IpA eT0 BHBOLE W3 TIOTPeGNeHNS:
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- NeTJHA UMeeT YUPYTYy0 HUFHOD YaCTh [0 pas3Mepy He me-
Hee IBYX IJMH AKODPA, 4YTO NO3BOJAET UCKINYATE SKCIYJILCHD;

- CBOCOIHHY KOHen AKOpDA CHaGXeH 3aKpyTJeHMeM B Bujue
qacT# CHepH ¥ CAYXUT OCHOBAHUEM IJIA 3aKpelJeHNs ONO3IHABRA-
TeJIbHHX HUTe#, YTO NO3BOJNAET 3aKPenuTh COSCTBEHHO CHMpPaNb
Ha CTepFHE, a TaxXe 3aXKpeluTh OMNO3HABETENBHHE HHTH.

TakuM 06DA30M, BCE CYLECTBEHHHE NPA3HAKY HACTOAWEIO
N306PEeTEHUs HalpaBieHN Ha pelleHWe NOCTABJIEHHON 3amaun, a
JMEHHO, Ha NOBHIEHKE HAaNeRHOCTV YIEeDXAHWA CpelcTBa B 1o-
JOCTH MaTKM TMyTeM NpefoTBPAWEHHA BHOpPOca. /sKcmyascun/.

KPATKOE OINICAHME Q®MIVP YEPTEEEH

CYWHOCTS HacTOAWEro U3OODETEHHA NOACHAETCHA YepTEXaMy,
Ha KOTODHX NpEeNCTaBJEeHH:

¢ur. I - BHYTPUMATOYHOE IpPOTHBO3AYATOYHOE CPelcTBO
COTJIaCHO M3odpeTeHuw, OGIMHE BuN;

fur. 2 - To ®e, BUI CBepxy;

$ur. 3 - BHyTpUMATOUHOE HPOTHBO3aYaTOYHOE CPEeNCTRO
COTNIaCHO ¥300peTeHNKn, DasMelleHHoe B NOJIOCTH MaTKR.

BAPUAHT OCYUECTBJEHMA M30EPETEHNA

BHYTPUMAaTOYHOE NPOTHBOBEYATOUHOE CPEACTBO, COTAACHO
naodpéTeHnm, COLNEPXAT IODWBOHTANEHYW NMJAHKY I ¢ mBymMA BET-
BAME 2, 1O MeHbIle}t Mepe OIHA M3 KOTODHX BHIOJHEHA ¢ 3a-
KpyTJeHneM 3, CIupans 4 ¥ CBASAHHY® C TOPH3OHTANBHOM TiaH-
koit I merim 5 ¢ yToMmeHHNM OCHOBaHueM 6., BeTBH 2 HpAMOJM-
HeHOTO y4acTKa ropusoHTasbHON NiaHKM I pacmoJOXeHH Toq
OCTPHEM YI'JIOM K I'ODH3OHTANBHOR TJIOCKOCTH ¥ CHMMETDUYHO OT-
HOCUTENBHO BEPTHKAJLHOM ocm, oGe BHIOJNHEHH C 3aKDPYTJEHHHMY
KOHUIaMit 3, NpUYeM 3aKpyTJeHMe BHIOJHEHO B BHHUE 9JaCTH OKPYy-
rHOCTA. Cmwpans 4 BHTIONHEHa B BUIEe NOMMITHJIEHOBOK JEHTH U
pasmellera BHYTDE NeT/M 5 Ha AKope 7, KOTODHI ¢cBA3&H ¢ OC-
HOBaKWeM 6 TOpUSOHTANBEON TMAAHKK 1 ¥ DACHONOKEH COOCHO C
BEDTHKANBHON OCHD CHMMETDHMM BHYTDEMATOYHOT'O NMPOTHRO3AaYa-
TOYHOI'O CPSICTBA. BeimwwHa yTJia ycTaHOBKM BerBe# 2 mo oT-
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HONEHWO X TOPM3OHTaNBHON Mianke I cocramier 5 - 300, Cou-
paxb cHadReHa IOKpuTWeM 8 B Bule cios paduH¥poBaHHOK MemH,
HaHEeCEHHOTO Ha HapyRHYD NOBEDXHOCTh $ IIOJMATHIEHOBOW JEHTH
CIOCOGOM NJIA3MEHHOTO HanuJedns. Humuas wacTs 10 merm 5
BHIIOJHEHA YNpyTo} ¥ IO pasMepy COCTaBIAET He MEHee IBYX
IJMH. AKoDA 7. CBOGONHMI KOHeu skops 7 cHaGReH 3aKpyTrieHveMm
II B Bume vacTy chepw, KOTOpOEe CIYMMT PMKCATODON LIS 3a-
KDEILIEHNA CIMDaMm M OCHOBaHMeM INA 3aKpenjeHKs Olo3HaBaTe-
TBHEX HuTel I2.

BHYTDMMAaTOUHOE NMPOTHBO3AYATOYHOE CDEINCTRO, COTJACHO
U300peTeHEn, NPUMEHAKT CReNyhuMNy. 06pasoM.

llocse v3pieveHUs BHYTDUMATOUHOTO HPOTHBO38YETOYHOTO
cpelcTsBa /KoHTpanentusa/ u3 (GadpHYHOR YTIAKOBKM €ro OTcoe-
AMHART OT BBOOHOR TpyOxu. Ilocnensmw GepyT B JIEBYW DYKY ¥
dukcupynT noJoxeHKe OTPaEnvuiTeNs, 4TO ABMAAETCS ODHEHTUDONM
NPaBUJIBHOI'O BBEIEHUA ROHTpalleNTyBa. 3aTeM GOJBIUM M yKasa-
TEJBHEM Nalblamy NMPABOR pyxu 3axBaTHBAKT KOHTpANENTHB,
KDeIIKO NprXas 00e HNCXONAWME BETBM 2 MET/M 5 K CTEDEHO M
Ipyr K IDYTY, NpWYeM ONO3HABATENLHHE HHTH 12 NOJKHH OHTH
BCTABJEHH B TPYOKY ¥ -OXBATHBATE NETJO D, ¥ B TAXOM BUIE
BCTaBJANT HURHON 9acTh KOHTDAUENTHBA B INCTAMLHHI KOHeI
BBOLHON TPYOkM. Ilpn 3TOM orpaHMwuTen> Ha BBOIHON TpyCKe
YIJWHEHHOR IJIOCKOCTHO NOJNEH COOTBETCTBOBATH LEHTPY BpOH-
TajXbHOR IJIOCKOCTH KOHTDaleNTMBa, YTOOH 3a0MaTh HATpaBJIeHHe
PACKDHTHA TODM3OHTANEHHX BeTBeft & mocye TOro, Kak OMM Oy-
IyT BHIYMEHH U3 TPYOKH, O6Nerdas Bpayy NpaBNJILHYL OpHEHTa-~
I YCTAHOBKY BHYTDYMATOYHOI'O IPOTHBOSIAYATOYHOT'O CDexcTB2
B TOJOCTY MaTKM. Ilocjle TOTO, KaK BEDTHKANBHH{ CTepReHb
KOHTDAUENTNBa NOJHOCTEN BOMKET B BBOIHY® TPYOKY, ykasaTe-

_JIBHHM ¥ COJIBUMM NAaJNBLIAMM NIDABO# DYKM T'OPWBOHTANBHHE BETBY

2 NpUNONHMMANT, CKARTHBAWT BMECTE ¥ IIDOIBHIaKnT BHYTPB
BBOIHOR TPYOKY. 3aTem CROREHHHR TakuMm o5paaoM KOHTPAlleNTHB
npH nomMomy HuTelt 12 BTATMBALT BHYTPh BBOAHOI TPyCKRY, Ha-
IPaBJMAA CUJY HATAKSHMA CTPOTO BLOJL TPYOKM, Ha TIYOHHY He
meHee 10 Mm OT ee mMCTANBHOTO KOHIla, dYepe3 IPOKCHMAIBHu{
KOHENl BBONHOK TPYCKM BBOIAT NODWEHE: HO €TI0 KACAHWS C HUR-
HHM KDpaeM KOHTDalleNTHBa M NocJje Jes¥HdeKUMM Biaramma ¥
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welKy MATKY HARJAINBAKT NyJNeBHe UMINK, IOCJE YEero 30HIXpO-
BaHMEM yCTAHaBJMBANT HaNpaBJeHNe [epBUKANbHOI'C Kaxala, Io-
JIOREHIE MATKY ¥ IJHHY ee TIOJOCTH ¥ YCTAHABJMEBAKT OIPAHNYV-—
TeNb Ha DACCTOAHYE, COOTBETCTByWmEe N/MHe mociemuedt. Ipu-
nepxuBas medKy MATKM MUIOLIAMM, OCTODORHO, GE3 YCHJMH BBOJAT
BBOIHYD TPYyOKY C KOHTDANENTHBEOM 4epe3 NepBUKalpHu#t Kasan B
MOJOCTE MaTKY N0 IHA /10 ymopa/. Eciv BBemeHne TPyOKu 3a-
TPYZHEHO, DacWMpAKXT meevHH® KaHan Cy®amy¥ WJ BBOIAT B Lep-
BHRAJBHHE KaHAN B COMKHYTOM COCTOSHNM M3OTHYTHH KpOBOOCTa-
HaBIMBAWUM} 3aX¥UM ¥ HEMHOIO paCUMpADT OpaHmy. KOCHYBIMCE
IHa, NpE GUKCHPOBAHHOM JIEBOW Dykolt TOJK&Tese BBOIHYD TPYS-
Ky HESBOIAT, T.e, Kak OH HATATMBANT TPYOKY Ha IOpPmeHs,
npaBolt pyko#t. IIpK 9TOM KOHTpANENTHB OCTAETCA B NOJOCTH
MATKM, & BBOINHAR TPYyOKa C MODWHENM OCTOPORHO, C HeGOJBIMMH
NIOBOPOTAMM BIPABO M BJEBO K3aBJeKaeTCH Hapyxy. OnosHasare-
JBHHE HETY 12 OTpesanT Ha NJMHY, IHOCTATOYHYW IJA KOHTDOIR
¥ A3BATHEA.

. AN m3BNedeHds KOHTPAUENTWBA BO BJIATAJMME BBOIAT 3€p-
xayno Kycko, mraramme B medxy maTky uzesduimpynT. Kopu-
OaHTOM, KDOBOOCTAHABJMBAXWMN 32XMMOM MJNM IMIIEMY IJA yHa-
JIEBUA NJIONHOTO Ala 3axBaTHBAWT ofe HUTR 12, CBUCAKUME K3
UEDBUKAJNBHOTO KaHaka, ¥ NMONTATHBAHLEM HNX HAa Ce0A MIBJIEKawnT
KOHTpaunenTus. Ecim HuTH I2 oGopBaymchs MM OKa3amCh BTAHY-

‘'THMA B IOJOCTE MATKH, B NOCHEIHNOKN BBOIAT 3a BHYTPEHHU] 3eB

ClleIMAaNbERA KPHYOK-3KCTPAKTOD BHYTPAMATOYHOT'O MPOTHBO3ada-
TOYHOT'O CPeACTBa, UEWJNANT MM NeTN0 O KOHTpaneNnTHRA K H3-
BJIeKanT €ro. IIp¥ OCeuKe MOKHO BOCHONB30BATHCA NDAMHM HJM
K30THYTHM XETCKAM KODUUAHIOM.

| BraronapA NpemNoXeHHOX KOHCTPYRIMM AKOpPH 7, BHYTpEMa-
TOYEOEe NPOTHBO3YATOYHOE CPEINCTBO COTJIACHO W306peTeHnmn 06-
nanaeT LBOAHEM NIPOTHBO3A9aTOYHHM fPeKTOM: MEXaHNIECKUM ¥
XAMUIECKVM. MATOYHHEe COKpameRMA CTUMYJMDYDT IpyRUHAMEE
CBOCTBO yUPYTroro ajeMeHTa — NeTJM 5, peakimd KOTODOTO He-
PeliaeTCA Ha NonepevHHe BETBY 2, NPUXMMAEA JX X CJM3HCTOH
IHA MATK¥, T.€. MECTYy NepBMYHOR MUTparmy NJIOIHOTC Afua, #
OKa3HBasg, TaKKM O6pa30M, MEX8HWYEeCKOe NPOTHBO3AYaTOYHOE
neftcTere. Bropoft mpoTwBOsavaTOuHMt PHEKT COBNAETCA XAMI-
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9eCKY UMCTON aTomMapHO# MeXkw, MOJydYeHHOI IyTeM IJA23MEHHOTO
HallwleHyad Ha TOJMITHJIEROBYW CHUpaXb. Megb, MOCTemeHHO pac-
TBOpAACH, BCTyNaeT B pearuvn ¢ depmeHTamy XeJle3 3HIOMETDHA,
HE JaBasd, TaKkWM O6Pa3oM, BO3MOKHOCTH HUIAImMH ONJIOZOTBOPEH-
HO#t AlllexaeTky. B mpennaraemom KOHTpANEINTHEE YIAYHO HMCIIO-
JB30BARH TEOMETDUS AKODA 7 M fuanko-mexaHWveCKHne CBOMCTBa
KOHCTDYKIMM B LEJON, UTO NENaeT eT0 aHATOMIYECKH npaBULb-
HHN,, ZIEaNbHO NONXODAUMM NPaKTHYECKN BCEM THHEKOJIOTHYECKY
SHODOBHM XKEHUWHHAM HEe3aBUCUMO OT pasvepoB ¥ QOpMHE raTxy. B
OT/HIUNE OT IPYTHX V3BECTHHX KOHCTDYKIM!t ero MOXHO NpHMe-
HATE Name NpPY 3arudax MaTkY. [leTis O, MATKO pearupyA Ha
MHII€YHHE COKDAEHUA MATKYM, He BH3NBAET DACTAXEHUA CTEHOK M
00JIE3HEHHHX CUHIDOMOB, He IIPUBONHMT K CaMOIDOM3BOJBHOMY %3-
THAHNKD /BKCIyIBCUM/ KOHTpauenTHBa, 3aUMmaeT CTEHKM OT nep—
dopammn. Ipensomennoe BHYTDUMATOYHOE IPOTUBO3aYaTOYHOE
CPEACTBO NpENNOJaraeT DACIMPEHHHE TOKAZAHMA K TIPUMEHERUN,
B 9aCTHOCTY, BO3MOKHOCTBL €I'0 BBENEHWS XeHIMHAM B nocaepo-
IOBO# Nepwon, KOTna MaTka He ¥meeT HEOOXOMMMHY OW3KONOTH~
9ECKHX PasMepos, KOTOPHE ABMAKTCA 00A3aTEJLHHN YCAOBMKEN
BBENEHAR BHYTDUNATOYHHX NPOTHBO35YATOYHEY CDELNCTB IADYI'HX
THNOB,

Braronapa uwrcrore wmemy, me Mewnwedt npEvecu IpYTEX Me-
TAJIOB, HA ee TIOBEDXHOCTU He 00pa3ywTcA coJm, KOTOPHE MOI-
M OH BH3BAThH BOCNA/MTENLHYE IIpoueccH. bojyee Toro, uncTas
aToOMapHas Melk, HaHeCeHHas Ha NOWM3THIEHOBY Clmpats 4,
TIOMAMO NDOTHBOBAYATOUHOTO NEfICTEBHA OKASHBAET TAKEKE I Gax-
Tepnmnxﬂoe neficteue, OTxpuran NJI0Wans TOBEPXHOCTH MeIHOil
COEpam! COCTaBIAET NpuMepHo 320 mm<, A

Biarozapa npuMeHeHwn OMenHeHHOH noymMMepHO# crimpas 4,

TpenIoReHHOe BHYTDUMATOYHOE ITPOTHBO32aYaTOYHOE CPERCTBO

0e3a0NacHo, C TOWKW 3PEHMA TpaBMATV3NA a IpoHecce SKCIIya-
TALNY ¥ BO BPEMA BHBENEHNR ¥3 YNOTPECJCHNA.
Venuranua nokasam BHCOKYX abheKTHBHOCTE IpemIoxeHHO-

TO BHYTDHMMATOYHOTO NPOTABO3a9aTOYHOI'O CpeacTea: 4ucaQ sa-

OepeMpHeBMMx Ha THCAYY HCCNeNOBAHHHX XEHOMH COCTABHIO 5
9eJ0BEK; NPOTHBO3aTaTOTHNI abbexr cocrasun 22,6 4.
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QOPMYJIA M30BPETEHMA

I. BHyTpumaToOuHOe NpOTHBO3AYATOWHOE CPENCTEO, COXep—
Xamee TOPU3OHTANBHY® IJaHKY /I/ ¢ nByms BeTmAamm /2/, mo
MeHbllel Mepe ONHA 3 KOTODHX BHIIONHEHA C 3aKPYTJIEHHHM KOH-
non /3/, cumpans /4/ w metmo /5/, CBA3EHHYR ¢ TODH3OHTANE-
Ho#t nuaHkot /I/ ¥ wMewmyw yToMueRHoe ocHoBarme /6/, OT -
TRYapmeecH TeM, 4TO BeTBH /2/ npAMOMHeRHOTO VYacTKa
TOPU3OHTANEHON nnanky /I/ pacnonomeHH TOI OCTDHM YTUIOM X
TOPH3OHTANBHO! NJIOCKOCTY ¥ CHUMMETDPUYHO OTHOCHTENBHO BEPTH-
KanbHON OCH, oGe BeTBM /2/ BHIIOJHEHH C 3AKPYTIEHHHMY KOH-
uamn /3/, npuuem 3aKpyTieHme BHTIOJHEHO B BHIE YACTH OKDYX—
HOCTY, & ChOmpanh /4/ BHNOJHEHa B BUZe INOJMITRICHOBOR NEHTH
¥ pasMelmexa BHyTpu nemm /5/ Ra Axope /7/, CBA3AHHOM C
YTOJMEHHHM OCHOBaHmeM /6/ ropmaonranskoft muamkz /I/ u pac-
NOJOREHHOM COOCHO ¢ BEPTHKANBHON OCHH CHAMMETDEM BHYTDHMA-
TOUHOT'0 NIPOTHBO32YATOYHOTO CPENCTREa.

2. BHYTDHMaTOYHOE IPOTHBO329aTOYHOE CPENCTBO 1O Ii. I,
OTAZY2NMEeeCHA TeM, UTO BeJKUWHA YTJa YCTAHOBKN BETBEl
/2/ ¢ ropusonrameroi nnamkoft /I/ cocrasmier 5 - 300,

3. BHyTpMMaTOYHOE NpOTKBO3AYATOUHOE cpencTeoO no n, 1
wm 2, OTHEYanmeecH TeM, UTo clmpans /4/ CHadReHa
nokpuTHeM /8/ B Bume /oA padVMEMDOBAHHON MeXM, HAHECEHHOTO
Ha HAapyXHY©O NOBeDXHOCTH NOJMITHJEHOBOH JIEHTH CIOCOGOM NINla-
3MEKHOTO HATIHJEHHA.

4. BHyTDMMATOUHOE NMPOTMBO32YaTOYHOE CPENCTBO mO 1. I,
2nm 3, oTARYabMee CA TEM, YTO HMANAR YACTh NETIH
/5/ BumONHeHa yNpYTO#k W Mo pasMepy coCTABAAET He MeHee
IByX IJMMH Awropa./7/.

. BHYTDEMATOUHOE NDOTHBO3AYATOUHOE CPENCTEO MO m. I,
2, 3wm 4, oTanYapmeeCH TeM, UTO CBOGOIHHE KOHEN
Axopa /7/ cHaG®eH saxpyraewmmem /II/ B BHIe wacTH chepH,
KOTODHA CHysuT QUKCATODOM HJA 3aKpellIeHUs crupayw /4/ »
OCHOBAHKEM I/ 3aKPelLIeHNs ONO3HABATENbHHX HUTel /I2/.
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Description
BACKGROUND OF THE INVENTION
1. Fisld of the Invention

The present invention ralates to a phamaceutical
product for application 1o the uterus mucosa, which car-
ries a drug comprising a peptide having tha luteinizing
hermane releasing hormone (hereafter relerred to anly
as 'LH-AH") action, an LH-RH antagonist or the like on
an intrauterine contraceptive device (hereafter refarred
to as 1UD") and is adjusted to be able 1o administer the
drug over a profonged period of time while taking a con-
traceptive measures by being fitted in the uterus or the
like. ‘

2. Description of the Prior Art

in ordor to treat breast cancer, uterus cancer, en-
dometriosis or central pracocious puberty, an LH-RH
agonist, i.e, a peptide having the LH-RH action, and an
LH-AH antagonist or the like are administered. Howsv-
er, these dfugs can be hardly absorbed through the at-
imentary canal, sothat there exist as conventional drugs
for administration an injection drug to be administsred
by injection and a vaginally administered drug o be ab-
sarbed through the vagina mucosa rapidly, for example,
as disclosed in Japanese Patent Publication No. Hai
5-24129,

3. Problems Presented by the Prior Art

The injection drug causes pain 10 a patient when
administered and besides has to be administered for a
long time 50 as to cure the above-mentioned diseases.
Therslore, either of the above drugs required so fre-
quant administration that it was troublesocme.

In order to solve this problam, a drug having the
property of providing controfled relsase is prepared as
an injection drug by forming it inta microcapsules and
the like so as to lengthen its administration interval to,
lor example, four weeks or the like. Howaver, this way
entails a problem that the patient cannct be relieved
from the pain the patient experiences when the diug is
administered and besides the drug cannot be interrupt-
ed nor changed once it is administered.

Additionally, the patient should not become preg-
nant because the therapy for the above-mentioned dis-
eases is likely to exert a bad influence on an embryo.
Consequently, there was caused a problem that the pa-
tient must undergo a non-hormmone contraceptive treal-
ment such as fitting an 1UD separately trom the admin-
istration of the above drug.

SUMMARY OF THE INVENTION

The present invention has an object ta solve the
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taregoing problems and provide a pharmaceutical prod-
uct for application to the uterus mucosa, capable of sof-
tening the patient's pain as well as reducing the number
ol administration so as to decreasa such a troublesome-
ness as frequent administration and continuously ad-
ministering a necessary drug over a prolonged period
of time while taking a contraceplive measures.

In order to accomplish the object, the present inven-
tion has consirucled a pharmaceutical product for appli-
cation fo the uterus mucosa as follows.

Afirst invention is characterized in that a drug com-
prising either a peptide having the LH-RH aglion or an
LH-AH antagonist is carried on an intrauterine contra-
ceplive davice so as 1o be able to provide controlled re-
lease.

Here the construclion of carrying so as to ba able
to provide controlled release means a construction able
to gradually release a carried drug. Concrete examples
of such construction can be listed as follows:

A capsule type means for controfled release which
comprises covering pharmaceutical particles with a
high polymer film and diffusing the phamaceutical
particles gradually through the high potymer film;
A malrix type means for controlled relsase which
comprises dispersing pharmaceutical particles in a
high polymer material of a spharical shape or the
like and gradually diffusing them from a surface of
the high polymer material;

A means for controlled release with the use of an
osmotic pressure pump, which comprises a con-
tainer formed irom a semi-permeable membrane
and provided with a delivering outlet at one portion
thereo! and delivers through the outlet a drug ac-
commodated in the container by an osmotic pres-
sure of the moisture invading from around the con-
tainer;

A means for controlled release which employs a
container provided with pores in its peripheral wall
instead of the foregoing semi-permeable mem-
brane;

A closure-type means for controlled release which
comprises a conlainer accommodating a drug and
coverad with a closure formed from a bicdegrada-
ble or soluble high polymer; and

A pulse-type means for controlled release which
comprises a plurality of small chambers arranged
in series and accommodating a drug, a partition wall
of each chamber being made of a biodegradable or
soluble high polymer.

However, the construction of carrying so as to be
able to provide controlied reiease according to the
present invention is nol limited to those means.

When carrying the above drug on the intrautering
contraceplive device (IUD), an excipient or the like ad-
ditives are mixed if neaded. Examples of them are listed
below;

92
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Water and polyatomic alcohols as a solvant for dis-
solving the drug;

Sugar-aleohols, sugars, polysaccharides, gelatiniz-
er and grease as an excipient for dispersing the
drug and keeping it dispersed;

Sorbilan faity acid esters and polyoxysthylene
sorbitan latty acid esters as a surfactant; and
Inorganic salts, organic acid salts, inorganic bases
and inorganic acids as a pH regulator or an osmotic
pressure regulator.

The above-mentioned |UD may take such a shape
as having been widely used up to now. Furthar, it may
be apaned instead of being closed in the shape of a ring.
Generally, it means an |UD to be fitted in the uterus but
may bae fitted in the vagina.

A secaond invention is characterized in that an intra-
uterine contraceptive device is formed from a biode-
gradable high polymer and carrigs a drug so as ta be
able to provide controlled release of the drug.

Here the bicdegradable high polymer means a high
polymer material gradually decomposing in vive. Copol-
ymers of lactic and glycolic acids (PLGA), polymers of
lactic acid (PLA), copolymers of butyric and glycolic ac-
ids (PBGA) , esters of thase polymers, a complex con-
sisting of at least two of these polymers or esters and
collagen can ba listed as its examples but it is not limited
to these ones.

Further, besides lsuprorelin acelate, an LH-RH ag-
onist and the LH-RH antagonist, for example, the follow-
ing engs can be used as the above drug:

Follicle Estrogen or Progestogen;

allylestrenol, esiradiol benzoate, estriol ben-
zoate, eslradiol, estriol, ethinylestradiol, gestnor-
one caproate, hydroxyprogesterone caproate, es-
tradiol valerate, estrogens conjugated, chlormadi-
none acetate, medroxyprogesterone acetate, dy-
drogesteréne, estradiol dipropionate, estriol tripro-
pionate, norethisterone, pregnanediol, progester-
one, losfestrol, and mestranol.
Antipyretic, analgestic and anti-inflammatory
agents;,

actarit, aspirin, aspirineascorbic acid, aspi-
rinsdialuminate, acetaminophen, acemelacin, al-
clofenac, alminoprofen, ampiroxicam, amfenac so-
dium, isopropylantipyrine, ibuprofen, indometacin,
indometacin famesil, ethenzamide, etodolac, epiri-
zole, emorfazone, tiaramide hydrochloride, tinarid-
ine hydrochloride, tramadol hydrochloride, bu-
prencrphine hydrechloride, oxaprozin, obelon,
camphorssodium salicylate, cleaming A, cleamine
S, ketophenylbutazone, ketoprofen, chondroitin
sulfaie sodiumesodium salicylate, sasapyrine, sali-
cylamide, sodium salicylate, saridon, salsocain,
zaltoprofen, simetridesanhydrous caffeine, epta-
zocinehydrobromide, ergotarnine tartratesanhy-
drous caffeine, butorphanol tartrate, diclofenac so-
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dium, diftunisal, sulindae, sulpyrins, ttaprofenic ac-
id, tenoxicam, tolfenamic acid, tolmetin sodium,
nabumetone, naproxen, neo vitacain, piroxicam,
phenacetin, f{enoprofen calcium, fenbulen,
flufenamic acid, flufenamic acid aluminium, fiurbi-
profen, flurbiprofen axetil, floctatenine, bucolome,
pranoprofen, pentazocine, proglumetacin maleata,
migrenin, dimetoliazine mesilate, metiazinic acid,
mefenamic acid, molezolac, loxoprofen sodium,
lobenzarit disodium, and an axtract from inflamma-
tory rabbit skin inoculated by vaccinia virus.
Metabelic inhibitors;

&-mercaplopurine riboside, enocitabine, car-
mofur, cytarabine, cylarabine ocphosfate, legatur,
tegafureuracil, doxifluridine, hydroxycarbamide,
fluorouracil, methotrexate, and mercaptopurine.
Alkylating agents;

itostamide, nitrogen mustard-N-oxide hydro-
chloride, nimustine hydrochleride, carboquone, ey-
clophosphamide, dacarbazine, thiotepa, improsul-
fan tosilate, busulfan, mitobronitol, melphalan, ran-
imustine, and astramustine phosphate sodium.
Anti-tumor and antibiotic agents;

actinomycin D, aclarubicin hydrochloride, ida-
rubicin  hydrochloride, epirubicin  hydrochlorida,
daunorubicin  hydrochloride, doxorubicin  hydro-
chloride, pirarubicin hydrochloride, bleomycin hy-
drochloride, zinostatin stimalamer, neocarzinosta-
tin, mitomyein C, bleomycin sultate and peplomycin
sulfate.

Anti-tumor plant agenis;

etoposide, irinotecan hydrochloride, vineris-
tina sulfate, vindasine sulfate, and vinblastine sul-
{ate.

Cther anti-tumor agents;

aceglatone, ubenimex, L-asparaginase,
fadrozole hydrochloride hydrate, procarbazing hy-
drochloride, mitoxantrone hydrochloride, carbopla-
tin, tamoxifen citrate, toremifens citrate, krestin,
medroxyprogesterone acetate, cisplatin, schizo-
phyllan, sobuzoxane, tretinoin, nedaplatin, pici-
banil, flutamide, pentostatin, porimer sodium, and
lentinan,

Anti-endometriosis agents or anti-ulerine fibroids
agents;

nafarelin acetate, buserelin acetate, dydro-
gesterone, danazol and ethinylestradiolsnorgestrel.

However, the above drug is not limited to these ones
but at least two of them may be compounded when
needed.

A third invention comprises defining the drug set
forth in the second invention to either a peplide having
the LH-RH action or an LH-RH antagonist.

A drug carried on an IUD is gradually released to
be continuously absorbed through the nerus mucosa or
Ihe vagina mucosa for such a long period of treatment
time as, for example, several months once the IUD is
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put in the uterus. Besides, during this treatmant term,
the fitted IUD prevents pregnancy.

If the IUD is formed from a biodegradable high pol-
ymer, it gradually decornposes by flself while providing
controlled release of the drug and will compietely de-
compase alter the elapse of an administration term,
Tharefore, it need not be removed from the living body.

The present 1st lo 3rd invention produces the fol-
lowing advanlages because il is constructed and func-
tions as menticned above.

(1) The present invention can administer a neces-
sary drug without giving such a pain as caused by
injection and besides can do it continuously over
such a prolonged pariod of time as at least several
months if only once fitted. Additionally, since the fit-
ting itsel! is a contraceptive measures, no othar con-
lraceplive measures is neaded to result in the pos-
sibility of reducing the patient's pain and the trou-
blesomeness such as frequent administration.

{2) The drug administration can be interrupted or
changed al an oplional time by removing the fitted
IUD. Therefore, it is possible to make a proper drug
administralion.depending on the condition of the pa-
tient, differently from the conventional lechnique
which employs an injectiondrug having the property
of providing controlled release.

Moraover, the pharmaceutical product for ap-

plication o the uterus mucosa according to the sec-
ond or the third invention has the following charac-
teristic;
{3) An 1UD baing made of a biodegradable high pol-
ymer, itis not necessary to remeve the IUD from the
living body because it is completely decomposed
after the elapse of an administration term. Only the
fitting of this IUD is sufficient when administering the
drug. This can further lassen the troublesomeness
experienced when administering the drug.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a pharmaceutical prod-
uct for application to the uterus mucosa, showing a
first embodiment;

Fig. 2 is a view corresponding to Fig. 1 and shawing
a second embodiment; and

Fig. 3 is a view corresponding to Fig. 1 and showing
a modification of the second embadiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

First Embodimant

A pharmaceutical product 1 for application 1o tha
uterus mucosa according to a first embodiment of the
presant invention as shown in Fig, 1 was formed by dis-
persing a drug 2 such as a peptide having the LH-RH
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action in a biodegradable high polymer 3 and melding it
to a predetermined shape of IUD 4 by a casting mold.

When such IUD 4 is fitted in the uterus, the biode-
gradable high polymer 3 gradually decomposas and at
the same time the drug 2 provides controlled release to
be efficiently absorbed through the uterus mucosa over
a prolonged pericd of time.

And aiter the elapse of a predetermined period of
lime, tor example, three months, while the drug 2 carried
onthe IUD 4 is complstely reloased, the [UD 4 itself dis-
appears from the uterus with the whole biodegradable
high polymar 3 decomposed.

Then another new IUD 4 carrying the drug 2 is fitted
in the uterus to continue the treatment.

Nolably, it is possible ta interrupt the treatment at
an optional time by 1aking the 1UD 4 away from the uter-
us. When changing the amount and term for controllad
release as well as the kind of the drug, a new IUD 4
carrying a desired drug so as to be able to provide con-
trolled releass of the drug for a desired pariod of tima is
fitted in the uterus after the old IUD 4 has been removed
from the uterus.

Example 1

596 mg of leuprorelin acetate, an LH-RH agonist
and 94 mg of gelatine were dissolved in 0.5 g of water
to prepare an aqueous solution. Meanwhile, 4.78 g of
75/25 (w/w) copolymer of lactic and glycolic acids hav-
ing a molecular weight of about 14,000 (PLGA) was dis-
solved in 8.0 g of dichloromethane. Then this solution
was added to the above aqueous solution to prepare a
W/O emulsion and cool it to 19°C.

Next, this emulsion was dispersed inlo 1 liter of
0.1% PVA sclution preliminarily cooled to 19°C to there-
by make a (W/OYW emulsion. This (W/Q)YW emulsion
was dried in waler for threa hours to volatilize the dichlo-
romethane. Thereafier, the resuling microcapsules
were scavengaed through centrifugation and freeze
dried.

Thus dried microcapsules were heal molded by a
casting mold to obtain a pharmacsutical product for ap-
plication to the uterus muccsa in a desired shaps of 1UD.

This pharmaceutical product continued to release
leuprorelin acetate in the uterus over a period of at lvast
one morth.

Example 2

433 mg of leuproralin acetate was dissolved in 0.5
g of water to prepare an aqueous solution. Meanwhile,
383 g of poly-lactic acid (PLA) having a molecular
waight of 17,000 was dissolved in 6.4 g of dichloromath-
ane. This solution was added to the above aquecus so-
lution to prepare a W/Q emulsion and cool it to 15°C.

Next, this emulsion was dispersed into 1 liter of
0.1% PVA solution preliminarily cooled to 15°C to make
a (W/O)/W emulsion. Than this (W/O)/W emulsion was
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dried in water for three hours. The resulting microcap-
sules were Scavenged through centrifugation and
freezedried. Thereafter, they were compression molded
to a desired shape of IUD by a casting mold.

The obtained pharmaceutical product tor applica-
tion o the utsrus mucosa continued to release leuprore-
iin acetate in the uterus over a period of at least throe
months,

Example 3

500 mg of lauprorelin acetate was dissoived in 50
g of water 1o prepare an agueous solution. Meanwhile,
4.5 g of copolymer of bulyric and glyeslic acids having
a molecular weight of about 18,500 (PBGA) was dis-
solved in 10 g of dichloromathane. This solution was
added to the above agusous solution to prapare a WO
emulsion,

Next, this emulsion was vacuum dried in a casting
mold and comprassion moldad lo a desired shape of
IUD. The obtained pharmaceutical product for applica-
tion tothe uterus mucosa continued lo release leuprore-
lin acetate in the uterus over a period of at |east one
month.

Example 4

3 g of leuprorelin acetate was dissolved in 50 g of
water 1o prepare an aqueous solution. Meanwhile, 45 g
ot PLGA having the same grade as that used in Example
1 was dissolved in 100 g of dichloromethans. This so-
lution was added to the above aqueous solution 1o pre-
pare a W/O emulsion.

Next, this emulsion was dried al a temperature of
40°C under & condition of 100 to 300 Torr by a vacuum
drier. The resutting dried product was ground by a turbo-
counter jet mill. The thus ground substance was accom-
modated in a casting molkd and heat molded 1o obtain a
phamaceutical product for application to the uterus mu-
cosa in a desired shape of IUD.

The obtained product conlinued to release leu-
prorelin acetaleiin the uterus over a period of at least
one month.

Example 5

4.5 g ot 55/45 (wfw) copolymer of lactic and glycolic
acids, PLG A having a molecular weight of about 20,000
was dissolved in 10 g of dichloromethane. 0.5 g of cis-
platin, an antineoplastic (anticancer) agent was added
to this solution so as to suspend it therein homogene-
ously with ultrasonic.

This suspansion was accommodated in a casting
mold and vacuum dried at room temperature o oblain
a pharmaceutical product for application to the uterus
mucosa in a desired shape of IUD.

The obtained pharmaceutical product continued ta
release cisplatin in the utarus over a period of at least
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one month,
Second Embodiment

A pharmaceutical product 1 for application to the
uterus mucosa according to a second embodiment of
the present invention as shown in Fig. 2 comprises a
drug 2 enclosed in a diffusion controlled film 5 made of
& high polymer material such as, for example, a copol-
ymer of ethylene and vinyl acetate and then supported
by silicon elastomer & or the like 1o be formed into an
IUD 4.

The drug 2 carried on the IUD 4 gradually passes
through the diffusion controlied film & and diffuses to be
absorbed through the uterus mucosa. Since the trans-
mission and diffusion of the drug decrease aiter a pre-
datermined period of time has elapsed, this IUD 4 is ra-
moved from the uterus and a new 1UD 4 s fitted if the
administration is continued.

Example 6

500 myg of leuprorelin acetate and 4.5 g of PLA hav-
ing & molecular weight of about 25,000 were dissolved
in 10 g of dichloromethane. This solution was dispersed
into 1 liter of 0.1% PVA solution 10 prepare an O/W emul-
sion,

This O/W emulsion was dried in waler for three
hours. The resulling microcapsules were scavenged
through centrifugation and freeze dried. The dried sub-
stance was suspended in silicon oil. This suspension
was enclosed in a film made of a copolymer of ethylena
and viny| acetate and supporied by silicon elaslomer to
obtain a pharmaceutical product for application to the
uterus mucosa formed in a desired shape of ILD.

This pharmacsutical product continued to release
leuprorelin acatate in the uterus over a period of at least
three months.

The IUD 4 may take the shape of the modification
shown in, for example, Fig. 3 or other shapes as far as
they don'tcause any abnormality 1o the living body when
fitted.

Needless to say, the drug to be used is not limited
to those shown in Examples 1 to 6. The term within
which the drug can ba administered for controlled re-
lease in the uterus can be suitably fixed to, for exampia,
al least six months by controlling the amount and deliv-
ery speed of the drug to be carried as far as it does not
cause any abnormality to the living body.

Claims
1. Acontrolled release drug delivery device for admin-
istering a pharmaceutical to the ulerine mucosa

which comprises:

an intrauterine contraceptive device; and
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a pharmaceutical carried on the intrauterine
contraceplive device,

whersin the pharmaceuﬁcal comprises a peplide
having luteinising hormone-releasing hormene ac-
tivity or luteinising hormone-releasing hormone an-
tagonist activity.

A delivery device according to claim 1 in which the
pharmaceutical comprises lauprorelin acetate.

A delivery davice according to claim 1 or 2 in which
the pharmaceutical is accommodated in the intrau-
terine contraceptive device and in which the phar-
maceulical can ditiuse out of the intrauterine con-
traceptive device,

A delivery device accerding 10 any preceding claim
inwhich the pharmaceutical is in a pharmaceutically
acceptable excipient, carrier or diluent.

A delivery device according to claim 4 in which the
carrier comprises a capsule which accommodates
the pharmaceutical and which is permeable to it.

A delivery davice according to claim 4 in which the
carrier comprisas a matrix in which the pharmaceu-
tical is dispersed, the pharmacsutical baing able to
diffuse from the matrix.

A delivery device according to claim 4 in which the
carrief comprises an osmotic pressure pump, the
osmolic pressuré pump comprising;

a container which accommodates the pharma-
ceutical and which is formed irom a semi-per-
meabla merqbrane;

a delivery outlet which can release the pharma-
ceutical from'the container as water enters the
container through the semi-permeable mem-
brane. ‘

A delivery davice according 1o claim 4 in which the
carrier comprises ‘acontainer which accommodates
1he pharmaceutical and in which a wall of the con-
tainer is biodegradable or soluble.

A delivery davice according 1o ¢laim 4 in which the
carrier comprises a plurality of chambers arranged
in series, each chamber accommoadating the phar-
mageutical, the partition walls of each chamber be-
ing biodegradable or scluble.

A delivery device according 1o any of claims 410 8
in which the excipient or diluent comprises at least
one of water, aldohols, sugar-alcohols, sugars,
polysaccharides, gelatinizer, grease, sorbilan fatty
acid esters, polyoxyethylena sorbitan fatty acid es-
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15.

16.

17.

18.

19,
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ters, inorganic salts, organic acid salts, inorganic
bases or inorganic acids.

A delivery device according to any preceding claim
in which the intrauterine contraceptive device is bi-
odegradable.

A contralled release drug delivery device for admin-
istering a pharmaceutical to the uterine mucosa
which comprises:

a biodegradable intrauterine contraceptive de-
vice; and

a phamaceutical carried on the intrauterine
contraceptive device.

Adelivery device according to claim 12 in which the
pharmaceutical comprises a peplide having lutein-
ising hormone-raleasing hormaone activity or lutein-
ising hormane-reteasing hormone antagonis! activ-
ity.

A delivery device according to claim 12 or 13 in
which the intrauterine contraceptive device is of a
biedegradable high polymer.

A delivery device according to claim 14 in which the
biodegradatle high polymer comprises at lzast one
of & copolymer of lactic acid and glycolic acid, a pol-
ymar of lactic acid, a copolymer of butyric acid and
glycolic acid, esters of those said polymers or a
complex comprising at least two of said polymers
or esters and collagen.

A delivery device according to any of claims 12 1o
15 in which the pharmaceutical comprises leuprore-
lin acetate.

Apharmaceutical product for application to the uter-
us mucosa characterisad in that a drug (2) compris-
ing either a peptide having the LH-RH action or an
antagonist is carried on an intrauterine contracep-
tive device (4) so as 10 be able to provids contralled
release.

A pharmaceutical productior application totha uter-
us mucosa characterised in that an intrauterine con-
traceplive device (4) is formed from a biodegrada-
ble high polymer (3), a drug (2) being carried on the
intrauterine contraceptive davice (4) so as 1o be
able to provide controlled release.

A pharmaceutical product for application to the uter-
us mucosa as set forth in ¢laim 18, whersin the drug
(2) is either a peptide having the LH-RH action or
an LH-RH antagonist.
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| CERTIFICA:
NOMBRE : LABORATORIC FRANCO COLOMBIANO LAFRANCOL S.A.
SIGLA : LAFRANCOL S.A.
DCMICILIO: ICALI VALLE
DIRECCION GOMERCIAL :CRA. 1 NRO. 46 84
DIRECCION NOTIFICACION JUDICIAL:CRA. 1 NRO. 46.84
CIUDAD:CALL .
MATRICULA MERCANTIL NRO. 5233-4 FECHA MATRICULA : 02 DE OCTUBRE DE 1958
DIRECCION ELECTRONICA : lafrancolsa@lafrancol.co
DIRECCION WEB : www.lafrancol.com
AFILIADO
CERTIFICA:
NIT : 890301463-8 |
CERTIFICA;
QUE POR ESCRITURA NRO. 1434 DEL 25 DE SEPTIEMBRE DE 1958 NOTARIA CUARTA DE
CALI , INSCR?TA EN LA CAMARA DE COMERCIO EL 02 RDE OCTUBRE DE 1958 BAJO EL NRO.
18319 DEL L&BRO IX , SE CONSTITUYQ LA SOCIEDAD DENOMINADA'LAEORATORIO FRANCGC
COLOMBIANC LAFRANCOL S.A.
| CERTIFICA:
QUE POR ESCRITURA NRO. 2672 DEL 24 DE AGOSTO DE 2009 NOTARIA. TERCERA DE CALI
, INSCRITA Eﬁ LA CAMARA DE COMERCIO EL 27 DE AGQSTO DE 2009 BAJO EL NMRO. 9876
DEL LIBRO IX ,CAMBIC SU NCMBRE DE LAROQRATORIO FRANCOHCOLOMBIANO LAFRANCOL S.A.
PCR EL EE LABORATORIC FRANCO COLCMBIANO LAFRANCOL S.A. SIGLA: LAFRANCOL S.

A.
CERTIFICA:
REFORMAS !
DOCUMENTO ! FECHA.DOC  ORIGEN FECHA.INS NRO.
INS LIBRO
E.P. 1104 ! 30/06/1959 NOTARIA CUARTA DE CALI 07/07/1959
194¢7 ;
E.P. 2309 ' 26/12/1959 NOTARIA CUARTA DE CALI 29/12/1854
20089 ' '
E.P. 1725 , 24/07/1962 NOTARIA CUARTA DE CALI 26/07/1962
24528 '
" E.P. 1824 | 31/07/1963 NOTARIA CUARTA DE CALI 14/08/1963
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26360
E.P. 2422 25/10/1963 NOTARIA {UARTA DE CALI 28/10/1963
26717
E.P. 1720 16/09/1964 NOTARIA CUARTA DE CALI 22/09/1964
28406
E.BE. 101 31/01/1966 NOTARIA CUARTA DE CALI 01/02/1966
31039
E.P. 552 21/03/1968 NOTARIA CUARTA DE CALI ¢1/04/1848
35711
E.P. 4964 12/12/1972 NOTARIA CUARTA DE CALI 16/01/1873
2975 IX
E.P. 19586 30/05/1973 NOTARIA CUARTA DE CALI 13/06/1973
4337 IX
E.P. 4964 12/12/1972 NWOTARIA CUARTA DE CALI 28/11/1973
5994 ixX
E.P. 5579 12/11/1973 NOTARIA CUARTA DE CALI 28/11/1973
5995 ix
E.P. 4406 30/09/1974 NOTARIA CUARTA DE CALI 28/11/1974
10887 iX
E.P. 192 03/02/1978 NOTARIA CUARTA DE CALI 14/02/1978
25355 IX
E.P. 3479 07/09/1979 NOTARIA CUBRTA DE CALI 19/09/1979
34204 IX
E.P. 4274 12/12/1984 NOTARIA NOVENA DE CALI 19/12/1984
73088 IX
E.P. 1155 21/05/1985 NOTARIA SEPTIMA DE CALI 03/06/1985
76917 IxX
E.P. 1553 20/06/1986 NOTARIER SEPTIMA DE CALI 08/07/1986
85997 IX
E.P. 1458 09/06/1987 NOTARIA SEPTIMA DE CALI 2471271987
3508 IX
E.P. 7222 14/12/1988 NOTARIA TERCERA DE CALI 19/12/1948
13847 X
E.P. 4530 04/09/1989 NOTARIA TERCERA DE CALI 07/09/1989
21508 IX

*k* CONTINUA ***




Il

*01 *

TR

CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE CALI

FECHA: 2011/11/17

OPERACION :

***************7@******'k*****************‘k*'k:\'*'k‘ﬁ;'******'k'k*‘k********‘k****

09ERP1117026

PAGINA:

E.P. 3865 02/08/1990 NOTARIA TERCERA DE CALI 13/08/1590
31708 IX .
E.P. 8305 13&12/1995 NOTARIA TERCERA D& CALI 23/01/1996 "
557 IX : . E
E.P. 4559 16/11/199%9 NGTARIA TERCERA DE CALT  26/11/1999
7911 X
E.P. 6.004 02/12/2004 NOTARIA TERCERA DE CALT 14/12/2004
13371 IX 1 _ Ny
E.P. 6241 27/12/2006 MNOTARIA TERCERA DE CALT 19/01/2007-
625 IX L
E.P. 389 07/02/2008 NOTARIA TERCERA DE CALI ° 19/02/2008
1880 1% i _ o
E.P. 1007 11/05/2009 NOTARIA TERCERA DE CALI " 26/05/2009
5950 IX '
E.P. 3672 24/08/2009 NOTARIA TERCERA DE CALI 27/08/2009
9876  IX | |
ACT 116 04/03/201¢ ASAMBLEA GRAL ORDINARIA. - 11/05/2010
5470 IX | L : S
E.P. 4421 21/10/2010 NOTARIA TERCERA DE CALI 26/1G/2010
12622  IX L '
E.P. 1786 16/05/2011 NOTARIA TERCERA DE CALI . .. o m 24/05/2011
65318 IX . o

CERTIFICA:

QUE POR ACTA NRO. 116 DEL 04 DE MARZO DE 2010 ASAMBLEA GRAL ORDINARIA,
INSCRITA EN LA C;D&MARA DE COMERCIC EL 11 DE MAYOD DE 2010 BAJ:O EL NRO. 5470 DE
LIBRO IX, SE TRANSFORMO DE LABORATORIO FRANCG COLOMBIANO LAFRANGOL S.A. SIGLA:
LAFRANCOL S.A. POR EL DE LABORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.S.
SIGLA: LAFRANCOL S.A.S. o
E CERTIFICA s
QUE POR ESCRITURA; NRO. 2339 DEL 10 DE JUNIO DE 2010 NOTAIRA TERCERA DE CALI,
" INSCRITA EN LA CAMARA DE COMERCIO EL 15 DE JUNIO DE 2010' BAJO EL NRO. 7070 DEL
LIBRO IX, SE INSCRIBIO LA RESOLUCION DE LA TRANSFORMACION DE SOCIEDAD POR
ACCIONES SIMPLIFICADA A SOCIEDAD ANONIMA.
! CERTIFICA:
VIGENCIA: 29 DE!SEPTIEMBRE DEL ARG 2057 | o
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CERTIFICA:
OBJETO SOCIAL. 1A SOCIEDAD EN DESARROLLO DE SU OBJETO SOCIAL EODRA REALIZAR,
ENTRE ~ OTROS, LAS SIGUIENTES ACTIVIDADES COMERCIALES Y EMPRESARIALES: 1)
FABRICACION, DISTRIBUCION Y VENTA EN EL TERRITORIO DE LA REPUSLICA DE COLOMBIA
0 EN EL EXTRANJERO DE CUALESQUIERA TIPOS DE VACUNAS, PRODUCTOS QUIMICOS,
FARMACEUTICOS, ALIMENTICIOS FUNCIONALES, COSMETICOS Y FISIOLOGICOS REACTIVOS,
ANTIBIOTICOS PARA USO HUMANO Y VETERINARIO, PRODUCTOS DIETETICOS, COLORANTES,
DE PERFUMERIA, DISPOSITIVOS MEDICOS Y AFINES. 2) LA REPRESENTACION DE CASAS
FABRICANTES ~ NACIONALES C  EXTRANJERAS DE ESTOS MISMOS PRODUCTOS. 3)
FABRICACION, TMPCRTACION, DISTRIBUCION Y VENTA DE CUALESQUIERA TIPO DE
PRODUCTOS VETERINARIOS. 4) LA REALIZACION DE TODOS LOS ACTOS, CONTRATCS,
CONVENIOS, DIRECTAMENTE ~ RELACIONADOS CON 10S FINES ANTES INDICADOS. 5}
IMPORTAR CUALESQUIERA TIPOS ODE VACUNAS, PRODUCTOS QUIMICOS, FARMACEUTICOS,
ALIMENTICIOS FUNCIONALES, COSMETICOS Y FISIOLOGICOS, REACTIVOS, ANTIBIOTICOS
PARA  USO  HUMANO Y  VETERINARIO, PRODUCTOS DIETETICOS, COLORANTES, DE
PERFUMERIA, DISPOSITIVOS MEDICOS Y AFINES Y/Q PRODUCTOS INTERMEDIOS © &
GRANEL. €) £N DESARROLLO DE SU OBJETO SOCIAL PORRA LA SOCIEDAD ADQUIRIR Y
VENDER BIENES RAICES Y MUEBLES, DARLOS Y TOMARLOS EN ARRENDAMIENTC, GARANTIZAR
CON HIPOTECA SOBRE LOS BIENES RAICES O CON PRENDA SOBEE LOS BIENES MUEBLES,
OBLIGACIONES A CARGO DE LA SOCIEDAD; DAR Y RECIBIR A MUTUC COMERCIAL DINERO Y
CELEBRAR LOS CONTRATOS COMERCIALES DE CAMBIQO EN TODAS SUS MANIFESTACIONES,
FUNDAR EMPRESAS QUE TENGAN O NG LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON
ELLAS. 7) ADEMAS DE LAS ACTIVIDADES REFERIDAS, PODRA REALIZAR CUALQUIER
ACTIVIDAD, DE GESTION DE LICENCIAS, REGISTROS DE EXPORTACION O IMPORTACION,
CONVENIOS RELATIVOS A ESAS ACTIVIDADES Y LOS ACTOS RELACIONADOS CON EL MISMO.
PARAGRAFO: LA  SOCIEDAD NO  PODRA CONSTITUIRSE GARLNTE, NI FIADORA DE
OBLIGACIONES DISTINTAS DE  LAS PROPIAS, NI GARANTIZAR CON SUS BIENES
OBLIGACIONES DE TERCEROS, A MENOS QUE LO AUTORICE EN CADA CASO LA JUNTa
DIRECTIVA CON EL VOTO DE LA TOTALIDAD DE LOS MIEMBROS PRESENTES EN LA REUNION
CORRESPONDIENTE.
! CERTIFICA:
ORGANOS DE ADMINISTRACION DE LA SOCIEDAD.
LA DIRECCION Y ADMINISTRACION DE LA SOGCTEDAD ESTARAN A CARGO DE: 1. LA
ASRMBLEA GENERAL DE ACCIONISTAS; 2. LA JUNTA DIRECTIVA: 3. 1LOS REPRESENTANTES
LEGALES.
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FUNCIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS, ADEMAS DE LAS ESTABLECIDAS EN
LA LEY, ESTE ORGANO TENDRA LAS SIGUIENTES FUNCIONES, ENTRE OTRAS: 5) DELEGAR
EN LA JUNTA DIRECTIVA, CUANDC LO ESTIME GPORTUNO, ALGUNA O ALGUNAS DE SUS
FUNCIONES CUYA DELEGACION NC ESTE PROHIBIDA POR LA LEY O POR LOS ESTATUTOS; 9)
NOMBRAR Y REMOVER EL LIQUIDADOR DE LA SOCIEDAD Y SU SUBLENTE, FIJAR SU
REMUNERACION Y CONSIDERAR, APROBAR O IMPROBAR SUS CUENTAS; 10) DECLARAR
ORDINARIA C FEXTRAORDINARIAMENTE DISUELTA Y EN ESTADQ DE LIQUIDACION A LA
SOCIEDAD;  11) AUTORIZAR LA VENTR, TRANSFERENCIA, ACTOS DISPOSITIVOS, DE
ADMINISTRACION, O ARRIENDO, HIPOTECAR, GRAVAR, TOTAL O PARCIALMENTE LOS BIENES
QUE  COMPONEN SU PATRIMONIO; 12) DECRETAR EL AUMENTO DE CAPITAL AUTORIZADO; 13)
DECRETAR 1A PRORROGA DEL TERMING DE DURACION DE LA SOCIEDAD; 14) REMOVER EN
CUALQUTER ~ MOMENTO AL PRESIDENTE EJECUTIVO, A 1LOS MIEMBROS DE LA JUNTA
DIRECTIVA O AL REVISOR FISCAL Y SUS RESPECTIVOS SUPLENTES; 15) REALIZAR
CURLQUIER ~ MODIFICACION  ESTATUTARIA; 16) DISPONER LA ESCISION, FUSION O
TRANSFORMACION DE LA SOCIEDAD; 17) NOMBRAR A LOS MIEMBROS DE LA JUNTA
DIRECTIVA Y EL REVISOR FISCAL DE LA SOCIEDAD Y SUS RESPECTIVOS SUPLENTES: 19)
ADOPTAR TODAS LAS MEDIDAS QUE RECLAMEN EL CUMPLIMIENTO DE LOS ESTATUTOS Y EL
INTERES DE, LOS ACCTONISTAS Y DE LA SOCIEDAD. 20) LAS QUE POR LEY Y FPOR SU
CONDICION DE SUPREMO ORGANO SOCIAL NATURALMENTE LE CORRESPONDAN Y NO ESTEN
ASIGNADAS A OTRO ORGANO SOCIETARIO.

LA JUNTA DIRECTIVA. SE COMPONE DE TRES (3) MIEMBROS QUE SERAN ELEGIDOS POR LA
ASAMBLEAR GENERAL DE ACCIONISTAS... LAS SUPLENCIAS SERAN NUMERICAS..
FUNCIONES DE LA JUNTA DIRECTIVA, ADEMAS DE LAS FUNCIONES DE LEY, ENTRE OTRAS:
2) CREAR LOS CARGOS QUE JUZGUE NECESARIOS PARA LA BUENA MARCHA DE LA EMPRESA,
NOMBRAR A QUIEN DEBA EJERCERLOS, SENALAR SUS FUNCIONES, FIJAR SUS ASIGNACIONES

0 LA FORMA DE RETRIBUCION, KOMBRAR Y REMOVER LIBREMENTE A LOS EMPLEADOS DE LA

SOCIEDAD, EXCEPTO AQUELLOS CUYC NOMBRAMIENTO O REMOCION CORRESPONDA A LA
ASAMBLEA GENERAL DE ACCIONISTAS. 3) NOMBRAR, REMOVER Y FIJAR ASIGNACIONES AL
PRESTDENTE .EJECUTIVO, VICEPRESIDENTES Y ADMINISTRADORES QUE REPORTEN
DIRECTAMENTE ' A La PRESIDENCIA EJECUTIVA. 9) AUTORIZAR AL PRESIDENTE
EJECUTIVO, EARA QUE SOLICITE, DE ACUERDO CON LA LEY VIGENTE, LLEGADO EL CASO,
QUE SE ADMITA A LA COMPARIA EN LA CELEBRACION DE PROCESO CONCURSAL CON SUS
ACREEDORES, 0 REESTRUCTURACION EMPRESARTAL. 17) AUTORIZAR BL TERCER
REPRESENTANTE LEGAL QUE ES EL PRESIDENTE EJECUTIVQ, AL CUARTO Y QUINTO
REPRESENTANTES LEGALES PARA COMPROMETER A LA SOCIEDAD O A LOS NEGOCIOS
*k% CONTINUA ***
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SOCIALES EN CUANTIA SUPERIOR A SEIS MIL SALARIOS MINIMOS MENSUALES LEGALES
VIGENTES (6.000 SMMLV) PARA CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA CON
LA NACION {(MINISTERIOS Y DEPARTAMENTOS ADMINISTRATIVOS), ENTIDADES
DESCENTRALIZADAS (ESTABLECIMIENTOS PUBLICOS, EMPRESAS INDUSTRIALES T
COMERCIALES DEL ESTADO, SOCIEDADES DE ECONOMIa MIXTA), EMPRESAS SOCIALES
CIVILES ¥ COMERCIALES, NACIONALES O EXTRANJERAS, CUALQUIERA QUE SEA S5U
NATURALEZA, GOBIERNCS O ENTIDADES EXTRANJERCOS, CON FACULTADES PARA EXIGIR O
SUSCRIBIR LOS DOCUMENTCS Y GARANTIAS NECESARIOS HASTA LA CUANTIA ANTES
MENCIONADA Y REPRESENTAR A LA COMPANIA EN CUALQUIER TRAMITE O PROCESO JUDICIAL
QUE SE ADELANTE ANTE LAS JURISDICCICNES CIVIL, LABCRAL, COMERCIAL, PENAL Y
CONTENCIGSO ADMINISTRATIVA EN CALIDAD DE DEMANDANTES O DEMANDAIDXIS Y CUALQUIER
OTRO TRAMITE EN EL QUE SE REQUIERA REPRESENTAR A LA COMPANIA ANTE ENTIDADES Y
CRGANISMOS DEL FESTADC DE CUALQUIER ORDEN O ENTIDADES DE NATURALEZA PRIVADA.
1B) AUTORIZAR AL TERCER Y CUARTO REPRESENTANTE LEGAL PARA ADJUIRIR ACTIVOS
FIJOS SUPERIOR A DOSCIENTOS UN SALARIQS MINIMOS MENSUALES LESALES VIGENTES
(201 SMMLV), CREDITOS CON ENTIDADES FINANCIERAS SUPERIQRES A UN MILLON
QUINIENTOS MIL DOLARES AMERICANOQS {USD$1.500.0000) Y DEFINIR LAS ATRIBUCIONES
AL TERCER Y CUARTO REPRESENTANTE LEGAL CORRESPONDIENTE A OTRAS COMPRAS POR
CONCEPTC DE ASESCRIAS Y GASTOS DIFERENTES A LOS ANTERIORES. 19) AUTORIZAR aL
TERCER Y CUARTO REPRESENTRENTE LEGAL TE LA COMPANTA PARA QUE CELEBREN CONTRATOS
DE SOCIEDAD O PARTICIPEN EN OTRAS COMPANIAS COMERCIALES, NACIONALES O
EXTRANJERAS. 20} AUTQRIZAR AL TERCER Y CUARTO REPRESENTANTE LEGAL PARA QUE
SUSCRIBAN TCDA CLASE DE DOCUMENTOS PUBLICOS O PRIVADOS Y CON EL PROPOSITO DE
INSTRUMENTAR CUALQUIER TIPO DE ACTOS, NEGOCIOS JURIDICOS, OPERACIONES DE
CUALQUIER INDOLE, Y SIEMPRE Y CUANDO SUPERE LA CUANTIA PREVISTA PARA LA
REALIZACION DE ACTOS POR PARTE DEL REPRESENTANTE LEGAL DE Li COMPARIA. 22)
AUTORIZAR LA CONSTITUCION O SUPRESION DE SUCURSALES O AGENCIAS. 26) AUTORIZAR
LA NOVACION O CUALQUIER FORMA EXTINTIVA DE OBLIGACIONES. 27) AUTCORIZAR LA
ENAJENACION A CUALQUIER TITULO, RELACIONADA CON MAQUINARIA INDUSTRIAL,
TERRENOS, EDIFICIOS E INTANGIBLES Y APROBAR PONACIONES. IGUALMENTE AUTORIZARA
LA CONSTITUCION DE GARANTIAS HIPOTECARIAS, PRENDARIAS O DE CUALQUIER OTRA

INDOLE SOBRE DICHOS ACTIVOS. 29) LAS DEMAS QUE LE ASIGNEN LOS ZSTATUTCS Y LAS
LEYES SCBRE LA MATERIA.

REPRESENTACION LEGAL. ADMINISTRACION.

LA ADMINISTRACION DE LA SOCIEDAD CORRESPONDE AL PRESIDENTE EJECUTIVQ, TERCER
¥*% CONTINUA ***
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REPRESENTANTE LEGAL DE LA COMPARIA, aAsf coMo LA GESTION Y EJECUCIOGN DE LOS

NEGOCIOS Y ASUNTOS SCCIALES. EL PRESIDENTE EJECUTIVC DE LA SOCIEDAD, SERA

DESIGNADO POR LA JUNTA DIRECTIVA PARA PERIODOS DE UN (1) ANQ, SIN PERJUICIO
DE SU LIBRE REMOCION Y REELECCION INDEFINIDA.
EL ~ PRESIDENTE ¥  VICEPRESIDENTE DE LA JUNTA DIRECTIVA, SERA TAMBIEN
REPRESENTANTE LEGAL PRIMERO Y SEGUNDO DE LA SOCIEDAD. }
LAS ATRIBUCTONES INHERENTES A LA CALIDAD DE REPRESENTANTES LEGALES, DE ESTOS
CARGOS Y EN ESPECIAL LAS DISPOSITIVAS, SERAN EJERCIDAS SIN LAS LIMITACIONES
ESTABLECIDAS EN ESTOS ESTATUTOS PARA OTROS REPRESENTANTES LEGALES.
EL CUARTO Y QUINTO REPRESENTANTE LEGAL, SERAN REPRESENTANTES LEGALES DE LA
SOCIEDAD QUIENES SON ELEGIDOS POR LA JUNTA DIRECTIVA CON SUS LIMITACIONES EN
SUS FUNCIONES.
LAS ATRIBUCIONES INHERENTES A LA CALIDAD DEL CUARTC REPRESENTANTE LEGAL, Y EN
ESPECIAL LAS DISPOSITIVAS, SERAN EJERCIDAS CON SUJECION A LAS LIMITACIONES
ESTABLECIDAS EN 'ESTOS ESTATUTOS PARA FEL PRESIDENTE EJECUTIVO QUIEN ES EL
TERCER REPRESENTANTE LEGAL.
EXISTIRA UN QUINTO REPRESENTANTE LEGAL DE LA SOCIEDAD QUE TENDRA LIMITACION EN
SUS FUNCIONES CUANDO SE TRATE DE COMPROMETER A LA SOCIEDAD O A LOS NEGOCIOS
SOCIALES EN CUANTIA NO SUPERIOR A SEIS MIL SALARIOS MINIMOS MENSUALES LEGALES
VIGENTES (6.000 SMMLV) PARAR CELEBRAR CONTRATOS COMERCIALES DE COMPRAVENTA CON
LA NACIGN (MINISTERIOS Y  DEPARTAMENTOS  ADMINISTRATIVGS),  ENTIDADES
DESCENTRALI ZADAS (ESTABLECIMIENTOS PUBLICOS,  EMPRESAS  INDUSTRIALES Y
COMERCIALES DEL ESTADC, SOCIEDADES DE ECONOMIA MIXTA), EMPRESAS SOCIALES
CIVILES Y COMERCIALES, NACICNALES O EXTRANJERAS, CUALQUIERA QUE SEA 8U
NATURALEZA, GOBIERNOS Y ENTIDADES DEL EXTERIOR, CON FACULTADES PARA EXIGIR O
SUSCRIBIR  LOS DOCUMENTOS Y GARANTIAS NECESARIOS HASTA 1A CUANTIA ANTES
MENCIONADA Y REPRESENTAR A LA COMPARNTA EN CUALQUIER TRAMITE O PROCESO JUDICIAL
QUE SE ADELANTE ANTE LAS JURISDICCIONES CIVIL, LABORAL, COMERCIAL, PENAL Y
CONTENCIOSC ADMINISTRATIVA EN CALIDAD DE DEMANDANTES O DEMANDADOS Y CUALQUIER
OTRO TRAMITE EN  EL QUE SE REQUIERA REPRESENTAR A LA COMPANIA ANTE ENTIDADES Y
ORGANISMOS DEL ESTADC DE CUALQUIER ORDEN O ENTIDADES DE NATURALEZA PRIVADA.
FUNCIONES DEL PRESIDENTE FEJECUTIVO. EL PRESIDENTE EJECUTIVO DE LA SOCIEDAD ES
UN  MANDATARIO CON REPRESENTACION, INVESTIDO DE FACULTADES EJECUTIVAS Y
ADMINISTRATIVAS, Y COMO TAL, TIENE A SU CARGO LA TERCERA REPRESENTACION LEGAL,
LA  GESTION COMERCIAL Y  FINANCIERA, LA RESPONSABILIDAD DE LA ACCION
Fx* CONTINUA ***
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ADMINISTRATIVA, LA COORDINACION Y SUPERVISION GENERAL DE LA EMPRESA, LAS
CUALES CUMPLIRA CON ARREGLO A LAS NORMAS DE ESTOS ESTATUTOS Y LAS
DISPOSICIONES LEGALES, Y CGN SUJECION A LAS ORDENES E INSYRUCCIONES DE LA
JUNTA DIRECTIVA. ADEMAS DE LAS FUNCIONES ANTES INDICALAS, CORRESPONDE AL
PRESIDENTE EJECUTIVO DE LA SOCIEDAD: 1) COMPROMETER A LA SOCIEDAD O A LGS
NEGOCIOS SOCIALES EN CUANTIA WO SUPERIOR A SEIS MIL SALARICS MINIMOS MENSUALES
LEGALES  VIGENTES {6.000  SMMLV} PARA CELEBRAR CONTRATOS COMERCIALES DE
COMPRAVENTA ~ CON LA NACION (MINISTERIOS Y DEPARTAMENTOS ADMINISTRATIVOS),
ENTIDADES DESCENTRALIZADAS (ESTABLECIMIENTOS PUBLICOS, EMPEESAS INDUSTRIALES Y
COMERCIALES DEL ESTADO, SOCIEDADES DE FECONOMIA MIXTA), EMPRESAS SOCIALES
CIVILES Y COMERCIALES, NACIONALES & EXTRANJERAS, CUALCUIERA QUE SEA SU
NATURALEZA, CON GOBIERNOS O ENTIDADES EXTRANJERAS, CON FACULTADES PARA EXIGIR
O SUSCRIBIR LOS DOCUMENTOS Y GARANTIAS NECESARIOS HASTA LA CUANTIA ANTES
MENCIONADA Y REPRESENTAR A LA COMPANIA EN CUALQUIER TRAMITE O PROCESC JUDICTAL
QUE SE ADELANTE ANTE LAS JURISDICCIONES CIVIL, LABORAL, COMERCIAL, PENAL Y
CONTENCIOSC ADMINISTRATIVA EN CALIDAD DE DEMANDANTES O DEMANDADOS Y CUALQUIER
OTRC TRAMITE EN EL QUE SE REQUIERA REPRESENTAR A LA COMPARTA ANTE ENTIDADES Y
ORGANISMOS DEL ESTADO DE CUALQUIER ORDEN O ENTIDADES DE NATURALEZA PRIVADA;
ADQUISICION DE ACTIVOS FIJOS NO SUPERIOR A DOSCIENTOS UNO SALARIOS MEiNIMOS
MENSUALES  LEGALES  VIGENTES (201 SMMLV); OBTENER CREDITOS CON ENTIDADES
FINANCIERAS NO SUPERIORES A UN MILLON QUINIENTOS MIL DOLARES AMERICANOS
(US31.50C.0000) Y CONTRATAR OTRAS COMPRAS POR CONCEPTC DE ASESORIAS Y GASTOS
DIFERENTES A LOS ANTERIORES PREVIA APROBACION DE LA JUNTA DIRECTIVA. 2)
CUMPLIR Y HACER CUMPLIR LAS DECISIONES DE LA ASAMBLEA GENERAL DE ACCIONISTAS Y
DE LA JUNTA DIRECTIVA Y HACER USO DE LA RAZON SOCIAL. C) REPRESENTAR
LEGALMENTE A LA SOCIEDAD CONFORME A LA LEY ANTE TODAS LAS AUTORIDADES CIVILES,
JUDICIALES, MILITARES, SANITARIAS, DE POLICIAS ADUANALES, POSTALES, ETC. 3)
ORGANIZAR LCS SERVICIOS Y LAS OFICINAS DE LA SOCIEDAD, LA CONTABILIDAD Y
APLICAR 1OS ESTATUTCS Y REGLAMENTOS. 4) LLEVAR A CABO LA GESTION COMERCIAL Y
FINANCIERA. 5) TENDRA LA PLENA RESPONSABILIDAD DE LA ACCION ADMINISTRATIVA, LA
COORDINACION Y LA SUPERVISION GENERAL DE La SOCIEDAD, LAS CUALES CUMPLIRA CON
ARREGLO A LAS NORMAS DE ESTOS ESTATUTOS. §6) COMPARECER EN LOS JUICIOS,
TRANSIGIR Y COMPROMETER LOS NEGOCIOS SOCIALES DE CUALESQUIERA NATURATLEZA QUE
FUEREN, INTERPONER TODO GENERC DE RECURSOS Y CONSTITUIR APODERADOS QUE LO
REPRESENTEN JUDICIAL O EXTRAJUDICIALMENTE. 7) HACER DEPOSITOS EN BANCOS Y

k% CONTINUA ***
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BAGENCIAS BANCARIAS, FIRMAR CHEQUES, LETRAS, PAGARES, GIROS, LIBRANZAS Y
CUALQUIER OTRO DOCUMENTC, ASI COMO NEGOCIAR ESTOS INSTRUMENTOS, TENERLOS,
COBRARLOS Y PAGARLCS, DESCARGARLOS, ETC. 8} NOMBRAR Y REMOVER LIBREMENTE A LOS
EMPLEADOS DISTINTOS DE LOS QUE LA JUNTA DIRECTIVA TENGA ATRIBUCIONES. 9}
PRESENTAR A LA ASAMBLEA GENERAL DE ACCIONISTAS, EN SUS REUNIONES ORDINARIAS,
EL INFCRME SOBRE LA FORMA COMO HAYA LLEVADO A CABO SU GESTION E INNOVACIQNES
QUE CONVENGA IﬂTRODUCIR PRRA EL MEJOR SERVICICQ DR SUS INTERESES. 10¢) SUSCRIBIR
TODA CLASE DE DOCUMENTOS PUBLICOS O PRIVADOS, CUANDO LA JUNTA DIRECTIVA LO
AUTORICE Y CON: EL PROPOSITO DE INSTRUMENTAR CUALQUIER TIPO DE ACTOS, NEGOCIOS
JURIDICOS, OPRERACIONES [DE CURLQUIER INDOLE, Y SIEMPRE Y CUANDO NO SUPERE LA
CUANTIA PREVISTA EN ESTOS ESTATUTOS CCMO LIMITE DEL EJERCICIO DE SUS
FUNCIONES, Y POR ENCIMA DE LA CUAL REQUIERE AUTORIZACIGN DE La JUNTA
DIRECTIVA. 11) PODRA EJERCER LA REPRESENTACION LEGAL, SIN PERJUICIO DE LA
MISMA FUNCION ASIGNADA A LOS OTROS REPRESENTANTES LEGALES PARA OTORGAR PODERES
A TERCEROS, NOMBRAR ABOGADOS Y PROCURADORES, INTERPONER RECLAMACIONES EN LA
via GUBERNATIVA, ANTE TRIBUNALES, JURISDICCIONES ORDINARIAS, LARORALES Y
ESPECIALES, REPRESENTAR A LA SOCIEDAD ANTE ADMINISTRACIONES 0O HACIENDAS
PUBLICAS, PRIVADAS, NACIONALES, INTERNACIONALES Y AUTONGMICAS, CONCURRIR A
TODA CLASE DE SUBASTAS, CONCURS0S C© SUMINISTROS OFICIALES O PARTICULARES,
PUDIENDO POR TANTO REDACTAR, SUSCRIBIR, PRESENTAR Y, EN SU CASC, MEJORAR EN
LICITACION VERBAL O ESCRITA LAS OFERTAS O PROPOSICIONES PERTINENTES, ACEPTAR
DONACIONES PARA LA SOCIEDAD Y ACEPTAR CON BENEFICIO DE INVENTARIO, LEGADOS,
EJERCITAR ACCIONES © PONER EXCEPCIONES, PARA ACTUAR EN CALIDAD DE DEMANDANTE,
DEMANDADG O TERCERQO INTERVINIENTE. 12) ORDENAR LOS PAGOS A REALIZAR POR LA
SOCIEDAD PARA QUE EL TESORERQO 0O QUIEN HAGA SUS VECES, EXPIDA LAS ORDENES DE
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PAGC USANDO EL MEDIO MAS EXPEDITC PARR CONTAR CON LA CELERIDAD QUE LOS

NEGOCIOS SOCIALES EXIGEN; TODO ELLC DENTRO DE LAS LIMITACIONES ESTABLECIDAS EN
ESTOS ESTATUTOS.
REVISOR FISCAL. L2 DESIGNACION DEL REVISOR FISCAL Y SUS RESPECTIVOS SUPLENTES
CORRESPONDE A LA ASRAMBLEA GENERAL DE ACCICNISTAS Y SERA ELEGIDO POR LA MAYORIA
ABSOLUTA DE LOS: ACCIONISTAS PRESENTES. ‘
CERTIFICA:

DOCUMENTO: ACTA No. 116 DEL 04 DE MARZO DE 2010
ORIGEN: ASAMBLEA GRAL ORDINARIA
INSCRIPCION: 11 DE MAYO DE 2010 No. 5472 DEL LIBRO IX
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58630

Ry

resncx @



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALI
FECHA: 2011/11/17 HORA: 09:06:21

OPERACION: 09ERP1117026 PAGINA: 10
**************'ki‘****************1‘:******************1\‘*******‘k‘k*****‘k***
FUE (RON) NOMBRADO (S} :

PRESIDENTE DE LA JUNTA DIRECTIVA Y REPRESENTANTE LEGAL
ESTHER ISABEL VENTURA DE RENDON
C.C.38379831
VICEPRESIDENTE DE LA JUNTA DIRECTIVA Y SEGUNDC REPRISEKTANTE LEGAL
JUAN MARIA RENDON GUTIERREZ
C.C.17125100
PRESIDENTE EJECUTIVO - TERCER REPRESENTANTE LEGAL
JUAN CAMILO PALACIO RAMIREZ
C.C.19455622
CUARTO REPRESENTANTE LEGAL
ROBERTO MAURICE VENTURA CRISPINO
C.C.9086003
QUINTO REPRESENTANTE LEGAL
JUAN PABLC REYES VILLAMIZAR
C.C.80412709
CERTIFICA:
DOCUMENTO: ACTA No. 116 DEL 04 DE MARZO DE 2010
ORTIGEN: ASAMBLEA GRAL ORDINARIA
INSCRIPCION: 11 DE MAYQO DE 2010 No. 5471 DEL LIBRO IX
FUE (RON) NOMBRADO {S)
JUNTA DIRECTIVA
PRINCIPALES
PRIMER RENGLON
ESTHER ISABEL VENTURA DE RENDON
C.C.38979831
SEGUNDO RENGLON
JUAN MARIA RENDON GUTIERREZ
C.C.17125100
TERCER RENGLON
LUIS ALFONSO MORA TEJADA
C.C.4610260 :
SUPLENTES
PRIMER RENGLON
JUAN MANUEL RENDON VENTURA
*** CONTINUGA **#
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C.C.7993%921
SEGUNDO RENGLON
ADRIANA RENDON DE ANTORCHA
C.C.66901857
TERCER RENGLON
CARLOS ANTONIO ESPINOSA PEREZ
C.C.16684716
| CERTIFICA:
DOCUMENTO: ACTA No. 118 DEL 29 DE JUNIO DE 2010
ORIGEN: ASAMBLEA DE ACCIONISTAS
INSCRIPCION: 12 DE AGOSTO DE 2010 No. 9529 DEL LIBRC IX
FUE (RON) NOMBRADO (S} : :
REVISOR FISCAL FIRMA
DELOITTE & TOUCHE LTDA D & T LTDA
NIT.860005813-4
CERTIFICA:
DOCUMENTO: DOCUMENTO PRIVADO DEL 02 DE AGOSTO DE 2010
ORIGEN: DELOITTE & TOUCHE LTDA D & T LTDA
INSCRIPCICN: 12 DE AGOSTO DE 2010 No. 9530 DEL LIBRO IX
FUE (RON) NOMBRADQ (S} :
REVISOR FISCAL PRINCIPAL
LEANDRQ FELIPE PAZ AGELVIS
C.C.14700811
REVISOR FISCAL SUPLENTE
HEYMAN ANTONIO GIL BALCAZAR
C.C.16796791
CERTIFICA:
CAPITAL AUTORIZADO: $40, 000,000,000
NUMERO DE ACCIONES: 4,000,000, 000
VALOR NOMINAL: $10
CAPITAL SUSCRITO: $20,150,975,220
NUMERC DE ACCIONES: 2,015,097,522
VALOR NOMINAL: $10
CAPITAL PAGADO: '$20,150,975,220
NUMERO DE ACCICONES: 2,015,097,522
) *x% CONTINUA ***
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VALOR NOMINAL: $10

CERTIFICA:
DOCUMENTO: DOCUMENTC PRIVADC DEL {3 DE DICIEMBRE DE 2009
INSCRIPCION: 28 DE DICIEMBRE DE 2009 BAJO EL NRO. 14869 DEL LIBRO IX
CONSTA LA SITUACION DE CONTROL:
CONTROLANTE: DORAL INVESTMENTS INTERNATIONAL INC
DOMICILIO: ISLAS VIRGENES BRITANICAS
ACTIVIDAD: OTRAS ACTIVIDADES EMPRESARIALES
CONTROLADA: LABORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.
NIT: 890301463-8
DOMICILIO: CALI VALLE
NACIONALIDAD: COLOMBIANA
ACTIVIDAD: LA FABRICACION, DISTRIBUCION Y VENTA EN EL TERRITORIC DE LA
REPUBLICA ©DE COLCMBIA QO EN EL EXTRANJERO DE CUOARLESQUIERA TIPQS DE VACUNAS,
PRODUCTOS QUfMICOS, FARMACE‘.UTICOS, ALIMENTQS FUNCIONALES, COSMETICOS Y
E‘ISIOLOGICOS, REACTIVOS, ANTIBIOTICOS PARA US0 HUMANO Y VETERINARICQ, PRCDUCTOS
DIETETICOS, COLORANTES DE PERFUMERIA Y AFINES.
PRESUPUESTO DE CONTROL: POSER PARTICIPACION ACCIONARIA MAYOR AL 50% A PARTIR
DEL 10 DE NOVIEMBRE DE 2009,

CERTIFICA:
DOCUMENTO: DOCUMENTC PRIVADO DEL 30 DE ABRIL DE 2004
INSCRIPCICN: (3 DE MAYO DE 2004 No. 4859 DEL LIBRO IX
DOCUMENTO: DOCUMENTC PRIVADO DEL 29 DE ABRIL DE 2005
INSCRIPCION: (6 DE MAYC DE 2005 No. 4983 DEL LIBRO IX
DOCUMENTO: DOCUMENTO PRIVADO DEL 15 DE JUNIO DE 2006
INSCRIPCION: 21 DE JUNIO DE 2006 No. 7526 DEL LIBRG IX
DOCUMENTO: DOCUMENTO PRIVADO DEL 01 DE NOVIEMBRE DE 2006
INSCRIPCION: 28 DE NOVIEMBRE DE 2006 No. 13380 DE- LIBRO IX
DOCUMENTO: DOCUMENTO PRIVADGC DEL 19 DY DICIEMBRE OE 2006
INSCRIPCION: 21 DE DICIEMBRE DE 2006 No. 14301 DEL LIBRO IX
DOCUMENTO: DOCUMENTOQ PRIVADO DEL 19 DE DICIEMBRE DE 2007
INSCRIPCION: 21 DE DICIEMBRE DE 2007 No. 13604 DEL LIBRO IX
DOCUMENTO: DOCUMENTO PRIVADO DEL 19 DE OCTUBRE DE 2009
INSCRIPCION: 22 DE OCTUBRE DE 2009 No. 12216 DEL LIBRO IX
DOCUMENTO: DOCUMENTO PRIVADC DEL 23 DE FEBRERC DE 2010

**% CONTINUA ***
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INSCRIPCION: 25:DE FERRERC DE 2010 No. 2203 DEL LIBRO IX

DOCUMENTO: DOCUMENTO PRIVADO DEL 27 DE ABRIL DE 2010

INSCRIPCION: 28 DE ABRRIL DE 2010 NRO. 4911 DEL LIBRO IX

DOCUMENTO: DOCUMENTO PRIVADO DEL 10 DE JUNIO DFE 2010

INSCRIPCION: 17 :DE JUNIQ DE 2010 NRO. 7195 DEL LIBRO IX

DOCUMENTO: DOCUMENTO PRIVADO DEL 25 DE AGOSTC DE 2010

INSCRIPCION: 07 DE SEPTIEMBRE DE 2010 BAJO EL NRO. 16541 DEL LIBRO IX
DOCUMENTO : DOCUMENTO PRIVADO DEL 14 DE JUNIOQ DEL 2011

INSCRIPCION: 22 DE JUNIO DE 2011 BAJO EL NRO. 7772 LIBRO IX

CONSTA EIL SIGUIENTE GRUPO EMPRESARIAL:

CONTROLANTE

LARORATORIO FRANCO COLOMBIANO LAFRANCOL S.A.

NIT. 890301463~8

DOMICILIO:CALI VALLE

NACIONALIDAD:COLOMBIA

ACTIVIDAD: A} LA FABRICACION, DISTRIBUCION Y VENTA EN EL TERRITORIO DE LA
REPUBLICA DE COLOMBIA O EN EL EXTRANJERO DE CUALESQUIERA TIPOS DE VACUNAS,
PRODUCTCS  QUIMICCS, FARMACEUTICOS,  ALIMENTOS  FUNCIONALES, COSMETICOS Y
FISTIOLOGICOS, REACTIVOS, ANTIBIOTICOS PARA USO HUMANO Y VETERINARIO, PRODUCTOS
DIETETICOS, COLORAﬁTEs DE PERFUMERIA Y AFINES. B) LA REPRESENTACION DE CASAS
FABRICANTES ~ NACIONALES O  EXTRANJERAS DE  ESTOS MISMOS PRODUCTOS. C)

FABRICACION, IMPORTACION, DISTRIBUCION Y VENTA DE CUALESQUIERA TIPOS ©DE
PRODUCTOS VETERINARIOS. D) LA REALIZACION DE TODOS LOS ACTOS, CONTRATOS,
CONVENIGS, DIRECTAMENTE  RELACIONADOS CON LOS FINES ANTES INDICADOS. EN

DESARROLLC DE SU OBJETQ SOCIAL PUEDE LA SOQOCIEDAD ADQUIRIR Y VENDER BIENES
RAfCES Y MUEBLES, DARLOS Y TOMARLOS EN ARRENDAMIENTO, GARANTIZAR CON HIPOTECA
SOBRE 1L0S BIENES RAfCES O CON PRENDA SOBRE LOS BIENES MUEBLES, OBLIGACIONES A
CARGO DE LA SOCIEDAD, DAR Y RECIBIR A MUTUO CCOMERCIAL DINERO ¥ CELEBRAR LOS
CONTRATOS ~COMERCIALES DE CAMBIO EN TODAS SUS MANIFESTACIONES, FUNDAR EMPRESAS
QUE TENGAN LA MISMA FINALIDAD SOCIAL O ASOCIARSE CON ELLAS.
SUBORDINADA :
BMERICAN GENERICS S A S
NIT. 800223214-9°
DOMICILIQ:CALI VALLE
NACIONALIDAD:COLOMBIA

*%* CONTINUA ***
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PRESUPUESTO DE CONTRQL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995.
ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO
HUMANO.
SUBORDINADA
LAFRANCOL INTERNACIONAL S.A.S.
NIT. 815003%912-2
DOMICILIO:PALMIRA VALLE
NACIONALIDAD:COLCMBIA
PRESUPUESTO DE CONTROL: NUMERAL 3, ARTICULO 27 DE LA LEY 222 DE 1995,
ACTIVIDAD: REALIZACION DE ACTIVIDADES DESDE LA ZONA FRANCA, 1AS CUALES
CONSISTEN EN LA PRESTACION DE TODO TIPO ODE SERVICIOS AS! COMO DISTRIBUIR,
VENDER, COMPRAR, IMPORTAR, EXPORTAR Y ALMACENAR TODC TIPO DE MATERIAS PRIMAS,
PRODUCTOS ~ TERMINADOS Y SEMITERMINADOS RELACIONADOS CON LA INDUSTRIA DE
ALIMENTOS, COSMETICA Y FARMACEUTICA.
SUBORDINADA
LAFRANCOL PERU S.A
DOMICILIO:LIMA
NACIONALIDAD: PERU
PRESUPUESTO DE CONTROL: NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 19%5.

ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FRARMACEUTICOS DE USQ
HUMANO.

SUBORDINADA

LABORATORIOS PAULY PHARMACEUTICAL S.A.S.

NIT. 800097402-6

DOMICILIO:CALI VALLE

NACIONALIDAD:COLOMBIA

PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995,

ACTIVIDAD: DISTRIBUCIGHN Y COMERCIALIZACION O PRODUCTCS FARMACEUTICOS DE USO
HUMANO .

SUBORDINADA

LAFRANCOL (USA) CORP

DOMICILIQ:ESTADOS UNIDOS

NACIONALIDAD:ESTADOS UNIDOS

PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DFE 1985,

ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE USO
*k** CONTINUA ***




I

*01 *
CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE CALI
FECHA: 2011/11/17 HORA: 09:06:21
, OPERACION: 09ERP1117026 PAGINA: 15

****‘k*****‘k***l*'k-k-k******'k'k*'k*-k**********ic'k**************************‘k*
HUMANO . '

SUBORDINADA

GAMAR SOCIEDAD S A S EN LIQUIDACION

NIT. 890312050-7

DOMICILIO:CALI VALLE

NACIONALIDAD; COLOMBIA

PRESUPUESTO DE' CONTRCL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995,

ACTIVIDAD:TODAS LAS ACTIVIDADES RELACIQONADAS CON LAS ARTES GRAFICAS.
SUBORDINADA

LAFRANCOL GUATEMALA S.A.

NIT. 4088707

DOMICILIO: GUATEMALA

NACIONALIDAD:GUATEMALA

PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995.
ACTIVIDAD: PRODUCCION, FABRICACION, EXPORTACION Y DISTRIBUCION DE PRODUCTOS

FARMACEUTICOS ~ Y/O  ALIMENTICIOS Y NATURALES DE  CONSUMO HUMANO Y LA

COMERCIALIZACION .DE TODA CLASE DE MERCANCIAS POR CUENTA PROPIA G EN NOMBRE DE
TERCEROS.

SUBORDINADA ,
DISTRIBUCIONES UQUIFA S A S
NIT. 800182021-7
DOMICILIO:CALI VALLE
NACIONALIDAD: COLOMBIA
PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995,
ACTIVIDAD: DISTRIBUCION Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS Y
ALIMENTOS FUNCIONALES DE CONSUMQO HUMANO.
SUBORDINADA
LABORATORIOS NATURMEDIK S A S
NIT. 800226363-1
DOMICILIO:CALI VALLE
NACIONALIDAD:COLOMBIA
PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995,
ACTIVIDAD: DISTRIBUCIGN Y COMERCIALIZACION DE PRODUCTOS FARMACEUTICOS DE uso
HUMANO .
SUBORDINADA
*%% CONTINUA **+*
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LAFRANCOL DOMINICANA S.A.

DOMICILIO: SANTO DOMINGO REPUBLICA DOMINICANA
NACIONALIDAD:REPUBLICA DOMINICANA

PRESUPUESTO DE CONTROL:NUMERAL 1, ARTICULO 27 DE LA LEY 2272.
ACTIVIDAD:FABRICACION DE PRCDUCTOS FARMACEUTICOS.

SUBORDINADA

LABORATORIO FRANCO-COLOMBIANO DEL ECUADOR S.A.

DOMICILIO: GUAYAQUIL, REPUBLICA DEL ECUADOR

NACIONALIDAD: ECUATORIANA

PRESUPUESTO DE CONTROL: NUMERAL 1, ARTICULO 27 DE LA LEY 222 DE 1995. LA FECHA
DE LA PRIMERA TRANSACCION COMERCIAL FUE EN JUNIO DE 2005 Y LA CAPITALIZACION
SE HIZO EN OCTUBRE DE 2009.

ACTIVIDAD: DEDICARSE A LA FABRICACION, PRODUCCION, EMPAQUS, COMERCIALIZACION,
DISTRIBUCION, COMPRAVENTA, IMPORTACION, EXPORTACION Y/O REPRESENTACION DE TQDRO
TIPC DE  PRODUCTOS  FARMACEUTICOS, HIGIENICOS, COSMETICOS, ALIMENTICIOS,
DIETETICOS Y BRJOS EN CALORfAS, VETERINARIOS, APARATOS E INSTRUMENTOS
QUIRURGICOS, MEDICOS, DENTALES Y VETERINARIOS. PODRA ADQUIRIR ACCIONES,
PARTICIPACIONES 0 CUOTAS SOCIALES DE CUALQUIER CLASE DE COMPANTA, SEA NACIONAL
O EXTRANJERA, PUDIENDC INTERVENIR EN LA FUNDACION O AUMENTO DE CAPITAL DE
OTRAS SOCIEDADES QUE TENGAN OBJETIVOS SOCIALES RELACIONADOS CON EL SUYO. PODRA
CONSTRUIR, ADQUIRIR EN PROPIEDAD, ARRENDAMIENTO O EN ASOCIACION TODA CLASE DE
PLANTAS INDUSTRIRLES PARA PRODUCCION, EMPAQUE, PROCESAMIENTC O CUALQUIER OTRA
FORMA PARA LA COMERCIALIZACION EN EL MERCADO INTERNG Y EXTERNG DE PRODUCTOS

FARMACEUTICOS YA SEA PARA EL CONSUMO RUMANGO, VEGETAL O ANIMAL.
SUBORDINADA

FOCUS PHARMACEUTICAL S.A.S.
NIT: $00.104.555-8
DOMICILIO: BOGOTA D.C.
NACIONALIDAD: COLOMBIANA

PRESUPUESTO DE CONTROL: NUMERAL 1, BARTICULC 27 DE LA LEY 222 DE 1995. LA FECHA

DE LA PRIMERA TRANSACCION COMERCIAL FUE EN ENERQ DE 2010 Y LA CAPITALIZACION

SE HIZC EN ENERO DE 2010.

ACTIVIDAD: EL OBJETCO PRINCIPAL DE LA SOCIEDAD ES EL DESARROLLG, FABRICACION O

PRODUCCION, DIRECTAMENTE ¢ A TRAVES DE TERCEROS EN CUALQUIER MODALIDAD

NEGOCIAL, LA COMERCIALIZACION Y DISTRIBUCION, NACIONAL O INTERNACIONAL, DE
*** CONTINUR **x*
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TODA  CLASE DE  ARTICULOS DE  GENERO FARMACEUTICO, ESPECIFICAMENTE DE
MEDICAMENTOS ESA ACTIVIDAD PRINCIPAL CONLLEVA LA HABILITACION PARA DESARROLLAR
TODR  OTRA  CONEXA O NECESARIA, INCLUYENDO DE MANERA ESPECIAL PERO NO
LIMITATIVA, LA INVESTIGACION FARMACEUTICA, EL DESARROLLO DE PRODUCTOS MEDICOS
Y FARMACEUTICOS, EQUIPOS MEDICOS, TRATAMIENTOS ALTERNATIVOS Y EN GENERAL, TCDO
AQUELLO VINCULADO A LA PROTECCION DE LA SALUD HUMANA .
PODRA EFECTUAR LA INVERSION EN BIENES INMUEBLES, URBANOS O RURALES Y LA
ADQUISICION, ADMINISTRACION, ARRENDAMIENTO, GRAVAMEN Y ENAJENACION DE LOS
MISMOS. ! ‘
LA INVERSION DE FONDOS PROPIOS, EN BIENES INMUEBLES, BONOS, VALORES BURSATILES
Y PARTES DE INTERES EN SOCIEDADES COMERCIALES, AST COMO LA NEGOCIACION DE TODA
CLASE DE DERECHOS DE CREDITO,
CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADC EN LA CAMARA DE COMERCIO BAJO
EL NRO.5234- 2  ESTABLECIMIENTO DE COMERCIO: LABORATORIO FRANCO COLOMBIANG
LAFRANCOL .
UBICADO EN: ---K 1 46 84 DE CALI
RENOVO : POR EL ARNC 2011

| CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.369809- 2  ESTABLECIMIENTO DE COMERCIOQ: LABORATORIC FRANCO COLOMBIANO
LAFRANCCL .
UBICADO EN: --K 1 46A 70 DE CALI
FECHA MATRICULA : 29 DE ABRIL DE 1994
RENOVO : POR EL ANO 2011

' CERTIFICA: )
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NRO.369810- 2  ESTABLECIMIENTC DE COMERCIO: LABORATORIC FRANCO COLOMBIANO
LAFRANCOL

UBICADO EN: —---K 1A 46 A 32 DE CALI
FECHA MATRICULA : 29 DE ABRIL DE 1994
RENQVO : POR EL ANO 2011
CERTIFICA:

QUE A NOMBRE DE LA SOCIEDAD FIGURR MATRICULADO EN LA CAMARA DE COMERCIO BAJO
EL NR0O.734908- 2 i ESTABLECIMIENTCO DE COMERCIO: LABORATORIO FRANCC COLOMBIANO
| *%% CONTINUA ***
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LAFRANCOL
UBICADO EN: CRA. 1A NRO. 46A 28 DE CALI
FECHA MATRICULA : 28 DE MARZO DE 2008
RENQOVQO : POR EL ARO 2011
CERTIFICA:
QUE A NOMBRE DE LA SQCIEDAD FIGURA MATRICULADC EN LA CAMARA DE COMERCIQ BAJO

EL NRO.734911- 2 ESTABLECIMIENTO DE COMERCIC: LABORATCRIC FRANCO COLOMBIANO
LAFRANCOL

UBICADO EN: CRA. 1B NRO. 46A 121 DE CALI
FECHA MATRICULA : 28 DE MARZO DE 2008
RENOVO : POR EL ANO 2011
CERTIFICA:
QUE A NOMBRE DE LA SOCIEDAD FIGURA MATRICULADO EN LA CAMARA DE COMERCIO BAJO

EL NRO.734913- 2 ESTABLECIMIENTC DE COMERCIO: LABORATORIO FRANCO COLOMBIANO
LAFRANCGCL

UBICADO EN: CRA. 3 NRO. 47 25 DE CALT
FECHA MATRICULA : 28 DE MARZO DE 2008
RENOVO : POR EL ANO 2011

CERTIFICA:
QUE LA SOCIEDAD EFECTUO LA RENOVACIGN DE SU MATRICULA MERCANTIL EL 30 DE
MARZO DE 2011

CERTIFICA:
QUE HACIENDA CALI FUE INFCRMADO(A) EL 03 DE ABRIL DE 2008 DE LA APERTURA DEL
ESTABLECIMIENTO DE COMERCIC. 734908-2 LARORATORIO FRANCO COLOMBIANO LAFRANCOL
QUE LA SECRETARIA DE SALUD FUE INFORMADG {A) EL 03 DE ABRIL DE 2008 DE LA
APERTURA DEL ESTAELECIMIENTQ DE COMERCIO. 734908- 2 LABORATORIO FRANCO
COLOMBIANO LAFRANCOL
QUE PLANEACION FUE INFORMADC (A} EL 03 DE ABRIL DE 2008 DE LA APERTURA DEL
ESTABLECIMIENTO DE COMERCIC. 734908-2 LABORATORIO FRANCO COLOMBIANO LAFRANCOL
QUE HACIENDA CALI FUE INFORMADG(R) EL 03 DE ABRIL DE 2008 DE LA APERTURA DEL
ESTABLECIMIENTO DE COMERCIO. 734913-2 LABORATORIO FRANCC COLOMBIANO LAFRANCOL
QUE LA SECRETARIA DE SALUD FUE INFORMADO (&) EL 03 DE ABRIL DE 2008 DE'LA
APERTURA DEL ESTABLECIMIENTOQ DE COMERCIO. 734913- 2 LABORATORIO FRANCO
COLOMBIANO LAFRANCOL
QUE PLANEACION FUE INFORMADO (A) EL 03 DE ABRIL DE 2038 DE LA APERTURA DEL

**% CONTINUA *#**
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& CERTIFICADO NACIONAL
W
A+ CAMARA DE COMERCIO DE CALT
FECHA: 2011/11/17 HORA: 09:06:21
OPERACTION: O9ERP1117026 PAGINA: 19
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ESTABLECIMIENTO DE COMERCIG. 734913-2 LABORATORIO FRANCO COLOMBIANO LAFRANCOL

QUE HACIENDA CALTI FUE INFORMADO(R) EL 03 DE ABRIL DE 2008 DE LA APERTURA DEL -

ESTABLECIMIENTO DE COMERCIO. 734911-2 LABORATORIQ FRANCO COLOMBIANO LAFRANCOL

QUE LA SECRETARIA DE SALUD FUE INFORMADO (A} EL 03 DE-ABRIL DE 2008 DE LA

APERTURA DEL ESTABLECIMIENTO DE COMERCIO. 734911~ 2 LABORATORIC FRANCO

COLOMBIANC LAFRANCOL

QUE PLANEACION FUE INFORMADC (A) EL 03 DE ABRIL DE 2008 DE LA APERTURA DEL

ESTABLECIMIENTO DE COMERCIO. 734911-2 LABORATORIO FRANCO COLOMBIANO LAFRANCOL
CERTIFICA;

QUE NO FIGURAN OTRAS INSCRIPCIONES QUE MODIFIQUEN TOTAL O PARCIALMENTE EL

PRESENTE CERTIFICADO.

LOS ACTOS Y DOCUMENTOS REGISTRADOS QUEDAN EN FIRME CINCO “{5) DIAS HABILES

DESPUES DE LA FECHA DE SU INSCRIPCION, SIEMPRE Y CUANbO DENTRO DE DICHO

TERMINO NO SEAN OBJETO DE RECURSOS EN LA VIA GUBERNATIVA,

DE CONFORMIDAD CON =L DECRETO 2150 DE 1.995 ¥ 1a AUTORIZACION IMPARTIDA POR

LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO LA FIRMA MECANICA QUE A?ARECE A

CONTINUACION TIENE PLENA VALIDEZ PARA TODOS LOS EFECTOS LEGALES.

DADO EN CALI A 1T0S 17 DIAS DEL MES DE NOVIEMBRE DEL ANO 2011 HORA: 09%:15:06
AM
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REPUBLICA DE COLOMBIA

NOTARIA 33 DE BOGOTA D.C.

ESCRITURA PUBLICA NUMERO:1 6 5 8

- -~  MIL SEISCIENTGS CINCUENTA Y OCHO - -

FECHA DE OTORGAMIENTO: CUATRO (4) DE

JULIO - - - - - - -
DEL ANO DOS MIL DOS (2002). --=-==-=--=-==———------<
ACTO:  ——m———mmmmmmmmmmmmmm = N
| 1.- PODER ESPECIAL.-====------=---------—-~-~--
OTORGADO POR: LAFRANCOL S.A., con Nit. No. - - -
'890.301.463-£ - - - _ R _

[

[

a favor de: JOSE LUIS REYES VILLAMIZAR, con C.C.No.

78.152.473 de Usaquén - Bogoté. ---------

DIANA /?@Iz LOPEZ

NOTARTA TREINTA® Y/&RES (33) DE BOGOTA D.C. i

EN LA CIUDAD - DE . BOGOTA, DISTRITO CAPITAL,

DEPARTAMENTO DE CUNDINAMARCA, REPUBLICA DE COLOMBIA,

s

iANTE MI, DIANA BEATRIZ LOPEZ, - °~ =~ - _ _ .

DE ESTE CIRCULO SE OTORGA LA ESCRITURA PUBLICA QUE

i
L

: SE CONSIGNA EN LOS SIGUIENTES TERMINOS: - ==-~—==-—--
COMPARECIO JUAN MARIA RENDON, mayor de edad,
o '\ (\V“'

[ v —
i vecino de Bogota, D.C, 1de13§q;(f1}§§§80 .gon la ced_l,ﬁ;‘, ,

S S R S

e B pedlda en  Bogotd _ - .

i pagi festsr T et L g T A
S mbf_ f A, L N |
- PRIMERO Que obra en WU faracter de IR sentante

iLegal de en nombre y representacién de NCOL
. S.a, sociedad comercial organizada y existente!

| conforme a las leyes colombianas, con dorqfi"dfpi@' r
B R '-”‘&L*"*
~sede principal =n Cali - Valle, constlLuldfﬁ T méf

‘escritura publica numerc *“"""[/\‘1'_ f.'

LR S B ST T p— R et L LT Sy N U —— : _

AT PAFEL NO TIERE CLETO ALTUND PARA TL USUARID L _( S
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]

I
De la NoLarla

\De fecha

lReformada en distintas oportunidades, segin consta

!en el certificado expedido por 1la Cémara de

Comercio de Cali - Valle.-====---=-==-———-=--"=7"

F?EGUNDO: Que en tal carécter, por este publico

instrumento, concede PODER ESPECIAL, PERO AMPLIO v

l

§
| SUFICIENTE a JOSE LUIS REYES VILLAMIZAR, mayor de |

edad vsc1no de Bogotéd, D.C, ldentlfléado con la |

p———— et e m——

Lfedula de ciudadania numero 79.152.473 de Usaguén,

[ RN

|
gabogado en P]erClClO, portador de 1ia T. P.No. 446 55'

.del C. S de la J., domiciliado en Bogoté, 'D.C,

'Republlca de ol)mbla, con direccidén en la carrera

]17 No 88-23, ‘Oficina 205, de la misma ciudad, como |

lsu represeqtante con poder especial, amplio Yy

squ51ente, para obtener 13 proteccidn los
{

derechos de propiedad indugirigl y de libre

competenC1a de Lafrancol S.A. igrcuyo efecto 1o

iautorizo, par que nos represente ante cualesguiera

entldad O persona, ejerza © no jurisdicciénqaﬁ

" especialmente ante las el orden admlnlégﬁatggec(v

contencioso, administrativo vy judicial, Gq&@ﬁ%,@ﬁ“lga, ,
SERPN ¢

0\" "‘C\ -\A s /l"’ B
. e e VRSO © Rt ..](\w _._,,_ T
Concerniente a los siguientes asuntos: —_'ﬂﬁT*f gt W
- m———— P i = ——— —————— _..,_,..1;‘_...._—' ot
3.~ Obtencién, formulacién de oberservaC1ones y :-

[ —— __L

OpOSlLlOﬂ a patentes de invencion, modelos y. dlijOS

industriales y el reglstro de licencias de uso de.

es0S der@gﬁos ————————————————————————— —---- FE""*; L
A A Lol R
[ P o .’“'..'-- .

. b.- Lag aCLlones  de oposicion, CancelEC”

nulldad medldas T cautelares, conce51on “de llCEﬂClaS.

V7 en  gener r31 lOS procpsds"civilms," ‘penales,
“Sdministrativos '“6“M_E55Eéngloqo—ﬁ' TLdministrativos
‘relacionados -~on estos derechosa u 0Lros de

diferente naturéiéﬁé["”accidhéé‘”y""_'EEEbéééém que




3 £

Ao
%\é"t (AA

-+

. promueva Lafrancol S.A;} o) s€

8567152

promuevan contra esta y.--------- [

c.- Para que en todos los asuntos

arriba determinados, tanto en

los términos sefialados por 1los

articulos 42 Yy complementarios

de la decisién‘486 de la Comunidad Andina como del

articulo 70 del . C.P.C. pueda sustitulr este

‘mandato, transiglr, conciliar,admitir los hechos del

pProceso, desistir, cancelar, recibir, renunciar vy

ratlflcar los actos de agentes oficlosos. y—{ﬁder a i

R ._ .

tltulo gratulito y/o ONneroso, - llCGDClar, inscribir

o

_contratos de cesion y de licencia, inscripcidn de

prendas, levantamiento . de prendas; inscrib;i‘J

derechos de retencidn y en general todos los asuntos

gque se deban tramitar ante 1la Superlntenden01a de

Industria y Comercio.---—=-=--——-—-----=--—-----=

Manifestamos gue de la . veracidad de las

decldraC1ones del contenido vy autent1c1daﬂ ge los'T

documentog~gnexos en este 1nstrumeq@9ﬂ‘ﬁh}&w@ sélo

- G ;.Lr\ Rd 3
respondémos %os c:ornpar‘ec1enteﬁ.0“ILO 1‘; 00 ?;:?‘\‘\Q e%\izﬁ_@éﬁ‘:
ot 2 ¥ wgﬁ‘*'“““_*
' 00““ et 3 458 : !
—— MIOTOR SN\ S
!HAbTA AQUI LA MINUTA PRESENTADAMﬁﬁvXWNwaW“_ﬁwg&.u} :
Quf«“ Q\t A SR o
Bog\‘)\\'& ’

iLOT@RGAMIENTo Y AUTORIZACION: Leido -

instrumentc Publico por los comp

advertldus de la' ormallddd de su conte

i e 4 st i 1 s 21 VP

é del termlno "legal, lo hallaron conform sus

| intenciones y 1o aprobaron en todas sus partes vy |
|

T —

firmaron junto corn la Suscrita Notaria guien da fe y

; lo.au=tor12a. ————— _‘ i

Se UtlllZdrOW las HO]dS de bééel Nota rléf; umen&&yﬂfi

f

i
AR 8567146, 8567152,
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1
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DERECHOQ NOTARIALES $ 49.600.00

.RESOLUCION No. 4188 del 28 de D1c1embre del 2001

N.'U'“ No g0 30/ SFe3-K
'TEL C' ‘_Z_ o(% CC. ' _‘.;\_&-D_\ﬁ N i

Tow :1TS REYES VILLAMIZAR  ©0 %

- c.c. No. 561 52,433 __#

TEL: @ z 172'3",‘"““' e

_ Niiwﬂ Béﬁa(z [Q?L:Z
DIANA BEATRIZ LOPEZ

A R — e
NOTARIA 33 DE " BOGOTA D. C.

COPIA (FOTOCOPIA)
i tomada de su original gue se expide conforme al

Artfculo 79 del Decreto 960 do 1970 em —— 2. 0{ o

hﬂjﬂs ﬁulca cen destiBv @ QoS- /m = pu/gf

!
Mo s Dicto. 1112/79
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2
/-

P
€, *

L IS
Industria y Comercio

SUPERINTENDENCIA

RECIBO DE CAJA

No. 11 - 112141

Bogota D.C., Noviembre 17 de 2011 - 13:02:56

RECIBIDO DE : REYES Y REYES ABOGADOS

NI 900.048.328

TIPO PAGO

BANCO

*** Soporte del Pago ***
CUENTA No PAGO

CONSIGNACION BANCOlDE BOGOTA 062754387 382917953

FECHA PAGO VR.PAGO
1711172011 304.000.00

CANT. _RENTISTICO

*** Conceptos Pagados ***
CONCEPTO

Ve UNDITARIO _ Ve CONCEPTO

150003-01-04 RRESENTACION DE OBSERVACIONES 12 MARCAS Y LEMAS COMERCIALES

SOLICITUDES

304.000.00 304.000.00

SON: “TRESCIENTOS CUATRO MIL PESOS MONEDA CORRIENTE***

Responsdble;

Recibo de \Caja A&I'%do al Expediente No.

. Noviembre 17 de 2011 - 13:02:57

SUPERINTENDENCIA DE INDUSTRIAY COMERCIO

TURIRAA MY

i

Tra. 11 PATENTEIYH

Act. 400 OPOSIOBSERVTER  Folios: 71

i ——————

Sede Centro: Carrera 13 No. 27 - 00 Plsos 3,4.5 y 10 Bogota, D.C.. Colombia

Welx: www.slc_gav.cb a-mai info@sic.gov.ce Conmutadar: (571) 5870000 Fax: (571) 5870284 Linea: 015000-910165 Call Cenler: {571) 6513240

T

Fecha: 2011-11-17 13:12:08  Dep. 2020 DIR NUEVASCR

$304.000.00

Eve: 379 FASENACIONALN




