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DILIA RODRIGUEZ D’ALEMAN, en mi condicién de apoderada de la sociedad
solicitante, por el presente escrito doy respuesta a su auto notificado por estado de 19
. de julio de 2007, para el cual se presenté solicitud de prérroga y vence el 29 de

noviembre de 2007 y me permito presentar las siguientes aclaraciones:

En busqueda de superar las objeciones relacionadas con las excepciones a la
patentabilidad de la invencién y las reivindicaciones de uso, el solicitante presenta
nuevo capitulo reivindicatorio, que reemplaza el que obra originalmente en la
solicitud, y fue redactado para remediar las observaciones efectuadas por su
Despacho. Igualmente, se modifica el titulo “FORMULACION FARMACEUTICA A
BASE DE MONOXIDO DE CARBONO”, con el fin que corresponda con la invencion

que ahora se reivindica.
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En esencia el nuevo capitulo reivindicatorio ha sido modificado para eliminar del
capitulo reivindicatorio las reivindicaciones de método de tratamiento y las
reivindicaciones de uso por reivindicaciones cuyo objeto es una formulacion
farmacéutica.

| El nuevo capitulo reivindicatorio se ajusta a las disposiciones del articulo 34, toda vez
} que la modificacién en cuestion estd basada en los siguientes apartes de la

descripcion:

e Inicio del primer parrafo del resumen de la invencion (ver pagina 35 donde se
. indica que “a presente invencion describe formulaciones farmacéuticas
novedosas”,
e Final del mismo donde se establece que la formulacién de la invencion se
caracteriza porque contiene una cantidad de mondxido de carbono que exceda
el 0.3% del total de la composicion, v
¢ Inicio de la pagina 36 donde se indica que otro aspecto de la invencién es “a
preparacion de un medicamento” que contiene monodxido de carbonoy
e En el primer parrafo de la pagina 40 donde claramente se establece que “E/
término “mondxido de carbono” (o “CO”) segun lo utilizado aqui describe
mondxido de carbono molecular en su estado gaseoso, comprimido a forma
‘ liquida o disuelto en soluciones acuosas. El término “formulacion de monoxido
de carbono” o “formulacion farmacéutica que contiene monoxido de carbono” es
usado a través de la descripcion para describir una formulacion gaseosa o
liquida que contiene mondxido de carbono que puede ser administrado a un
paciente y/o a un drgano. Un médico con la experiencia adecuada reconocera
cual de las formas de la formulacion farmacéutica, e.g., gaseosa, liquida o
ambas formas gaseosa y liquida, es adecuada para una aplicacion dada.”

Dado que las nuevas reivindicaciones son reivindicaciones en cuyo predmbulo de
manera expresa se indica que el objeto de la solicitud es una formulacién farmacéutica,

es claro que el objeto reivindicado es un producto y no un método ni un uso.
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En este orden de ideas, la solicitud es una solicitud de producto que segun el articulo
14 de la Decisidon 486 es objeto de proteccidon via patentes, a menos que ese
Despacho compruebe que dicho objeto no cumpla con los requisitos de novedad, nivel
inventivo y aplicaciéon industrial. Dado que dicha composicion es novedosa y tienen
nivel inventivo pues causa unos efectos farmacéuticos inesperados en el paciente, es
notorio que la presente solicitud cumple con los requisitos establecidos en los articulos
14, 16, 18 y 19 de la decisién 486.

Por lo tanto, se solicita respetuosamente a la Oficina de Patentes Colombiana retirar

todas las objeciones.
Agradezco continuar con el presente tramite.

Sefor Jefe,

oo TP

DILIA RODRIGUEZ D'ALEMAN
MROssrch  _—
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SE REIVINDICA:

. Una formulacién farmacéutica caracterizada porque contiene entre 0.0000001% y

alrededor del 0.3% en peso de mondxido de carbono.

. La formulacién farmacéutica de la reivindicacion 1, caracterizada porque el

monodxido de carbono molecular es comprimido a forma liquida.

La formulaciéon farmacéutica de la reivindicacion 1, caracterizada porque el

monoéxido de carbono molecular esta disuelto en soluciones acuosas.

. La formulacién farmacéutica de la reivindicacion 1, caracterizada porque es una

formulacién gaseosa.

. La formulacién farmacéutica de la reivindicacion 4, caracterizada porque contiene
entre 0.0001% y del 0.25% de monodxido de carbono molecular en peso,
preferiblemente 0.005%, 0.010%, 0.02%, 0.025%, 0.03%, 0.04%, 0.05%, 0.06%,
0.08%, 0.10%, 0.15%, 0.20%, 0.22%, o0 0.24% de monoxido de carbono en peso.



6. La formulacién farmacéutica de la reivindicacion 5, caracterizada porque contiene
preferiblemente entre 0.001% y alrededor del 0.24%, alin mas preferiblemente de

0.005% a 0.22%, ain mejor de 0.005% a 0.05% de mondxido de carbono en peso.

7. La formulacién farmacéutica de la reivindicaciéon 6, caracterizada porque la mejor
. modalidad de la invencion contiene de 0.010 a 0.20%, de 0.02% a 0.15%, de
0.025% a 0.10%, o de 0.03% a 0.08%, o de 0.04% a 0.06% de mondxido de

carbono en peso.

8. La formulacion farmacéutica de la reivindicacion 1, caracterizada porque es una

soluciones liquidag'del CO.

9. La formulacién farmacéutica de la reivindicacion 8, caracterizada porque contiene

entre 0.0001 a 0.0044 g CO/100 g de liquido.

10. La formulacién farmacéutica de la reivindicaciéon 9, caracterizada porque
preferiblemente contiene por lo menos de 0.0001, 0.0002, 0.0004, 0.0006, 0.0008,
0.0010, 0.0013, 0.0014, 0.0015, 0.0016, 0.0018, 0.0020, 0.0021, 0.0022, 0.0024,
0.0026, 0.0028, 0.0030, 0.0032, 0.0035, 0.0037, 0.0040 o 0.0042 g CO/100 g de

solucién acuosa.



11.La formulacion farmacéutica de la reivindicacion 9, caracterizada porque
preferiblemente el mondxido de carbono es incorporado en el intervalo preferido que
incluye de 0.0010 a 0.0030 g CO/100 g de liquido, de 0.0015 a 0.0026 g CO/100 g

de liquido o de 0.0018 a 0.0024 g CO/100 g de liquido.

12.La formulacion farmacéutica de acuerdo con una de las reivindicaciones anteriores
caracterizada porque es administrada a pacientes que padecen o estan en riesgo
de padecer al menos un trastorno seleccionado del grupo conformado por: enfisema,
bronquitis, fibrosis quistica, neumonia, enfermedad pulmonar intersticial,
cicatrizacion de heridas, artritis, la enfermedad de Parkinson y la enfermedad de

Alzheimer; o promover la cicatrizacioén de heridas en el paciente.

13.La formulacion farmacéutica de la reivindicacion 12, caracterizada porque

caracterizada porque el trastorno es enfisema.

14.La formulacion farmacéutica de la reivindicacion 12, caracterizada porque

caracterizada porque el trastorno es bronquitis.



o

15.La formulacién farmacéutica de la reivindicacion 12, caracterizada porque

caracterizada porque el trastorno es fibrosis quistica.

16.La formulacion farmacéutica de la reivindicacion 12, caracterizada porque

caracterizada porque el trastorno es neumonia.

17.La formulacién farmacéutica de la reivindicacion 12, caracterizada porque es una

enfermedad pulmonar intersticial.
18.La formulacion farmacéutica de la reivindicacion 12, caracterizada porque es artritis.

19.La formulacién farmacéutica de la reivindicacion 12, caracterizada porque es la

enfermedad de Parkinson.

20.La formulacién farmacéutica de la reivindicacion 12, caracterizada porque es la

enfermedad de Alzheimer.



.

21.La formulacién farmacéutica de la reivindicacién 12, caracterizada porque promuev

la cicatrizacién de heridas en el paciente.

22.1.a formulacion farmacéutica de acuerdo con una de las reivindicaciones anteriore
caracterizada porque es administrada a pacientes que padecen o esta en riesgo d
padecer inflamacion localizada en por lo menos uno de los érganos seleccionado del

grupo conformado por: rifidn, bazo y piel.

23.La formulacion farmacéutica de acuerdo con la reivindicacion 22 caracterizada

porque el érgano es un rifion.

24.La formulacién farmacéutica de acuerdo con la reivindicacion 22 caracterizada

porque el 6rgano es el bazo.

25.La formulacién farmacéutica de acuerdo con la reivindicacién 22 caracterizada

porque el érgano es la piel.
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BRIAN ZUCKERBRAUN
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1.- Un método para desarrollar angioplastia en un paciente, el método comprende:
(a) Desarrollar fa angioplastia en el paciente; y

(b} Antes, durante, o después (a), administrar al paciente un composicion farmacéutica que comprende una canti
monoxido de carbono para tratar Ia hiperplasia intima en el paciente.

2.- El método de Ia reivindicacion 1, en donde la angioplastia comprende angioplastia de globo.
3.- El método de la reivindicacion 1, en donde la angioplastia comprende angioplastia laser.

4 - El método de la reivindicacion 1, en donde la angioplastia comprende aterectomia direccional.

http://200.91.231.200/~oparra/externas/DetallePatentenuevo.php?consultando=patentesco... 25/06/2008
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5.- El método de la reivindicacion 1, en donde 1a angioplastia comprende aterectomia rotacionial.
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Summary
The present invention is based, in part, on the discoveries that CO prevents

arteriosclerotic lesions and intimal hyperplasia following aortic transplant and carotid
artery balloon injury in animals.

Accordingly, in one aspect, the invention provides a method of treating intimal
hyperplasia in a patient. The method includes identifying a patient suffering from or at
risk for intimal hyperplasia (e.g., intimal hyperplasia resulting from an angioplasty
procedure or a transplant procedure, or resulting from a procedure or condition other
than a transplant procedure), and administcringde-the. patient a pharmaceutical
composition comprising.an amount of carbon monoxide.effective to treat intimal
hyperplasia in the patient.

The invention also provides a method of performing angioplasty in a patient.
The method includes performing angioplasty in the patient, and before, during, and/or
after performing angioplasty, administering to the patient a pharmaceutical composition
comprising an amount of CO effective to treat intimal hyperplasia in the patient. The
angioplasty can be any angioplasty procedure, e.g., balloon angioplasty; laser
angioplasty; artherectomy, e.g., directional atherectomy, rotational atherectomy, or
extraction atherectomy; and/or any angioplasty procedure using a stent, or any
combination of such procedures.

The invention also provides a method of treating (e.g., preventing or decreasing)
restenosis in a patient. The method includes providing a vessel containing a
pressurized gas comprising carbon monoxide gas, identifying a patient suffering from
or at risk for restenosis, releasing the pressurized gas from the vessel to form an
atmosphere comprising carbon monoxide gas, and exposing the patient to the
atmosphere, wherein the amount of carbon monoxide in the atmosphere is sufficient to
treat restenosis in the patient.

In another aspect, the invention provides a method of treating restenosis in a
patient. The method includes identifying a patient suffering from or at risk for
restenosis and administering to the patient a pharmaceutical composition comprising an
amount of carbon monoxide effective to treat restenosis in the patient. Restenosis can
result from any angioplasty procedure, e.g., balloon angioplasty; laser angioplasty;

artherectomy, €.g., directional atherectomy, rotational atherectomy, or extraction

(2R
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atherectomy; and/or any angioplasty procedure using a stent, or any combination of
such procedures.

The invention also provides a method for performing vascular surgery, e.g., a
transplant procedure, on a patient. The method includes: (a) performing vascular
surgery (e.g., a transplant procedure) on a patient, and (b) before during and/or after (a),
administering to the patient a pharmaceutical composition comprising an amount of CO
effective to treat arteriosclerosis (e.g., intimal hyperplasia) in the patient.

In another aspect, the invention provides a method of inhibiting smooth muscle
cell proliferation. The method includes providing a smooth muscle cell(s), and
administering to the smooth muscle cell(s) an amount of CO effective to inhibit
proliferation of the smooth muscle muscle cell(s). This can be carried out in vivo or in
vitro.

A method of performing angioplasty in a patient is also provided, which
includes providing an angioplasty device (e.g, a device described herein) capable of
administering carbon monoxide to a patient, positioning the device in a blood vessel in
need of angioplasty, performing angioplasty using the device, and before, during and/or
after performing angioplasty, administering CO to the blood vessel using the device in
an amount sufficient to treat intimal hyperplasia, to thereby perform angioplasty in the
patient. The device can be any device capable of use in an angioplasty procedure, e.g.,
a device described herein. Alternatively or in addition, the device can be coated with a
CO-releasing agent, e.g., a hydrogel, oil, or ointment, that releases CO or a CO-
releasing compound.

In another aspect, the invention provides a vessel comprising medical grade
compressed CO gas. The vessel can bear a label indicating that the gas can be used to
reduce restenosis, arteriosclerosis, and/or intimal hyperplasia in a patient (e.g., a
human patient), and/or that it can be used in an angioplasty procedure. The CO gas can
be in an admixture with nitrogen gas, with nitric oxide and nitrogen gas, or with an
oxygen-containing gas. Thedekdmgas-ean-be present in the admixture at a concentration
of.at, least.about 0.025 LutnSeabdcastabout 0.05%, 0.10%, 0.50%, 1.0%, 2.0%, 10%,
50%, or 90%.

The invention also provides a kit that includes an angioplasty device (e.g., a
balloon angioplasty device; a laser angioplasty device; an atherectomy device; and/or a

stent) and a vessel containing CO (e.g.wa-liquid-and/or gaseous CO.compositien). The

3
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angioplasty device is capable of administering carbon monoxide to a patient. The kit
can further include instructions for use of the carbon monoxide composition in a
method for performing angioplasty in a patient.

In another aspect, the invention provides angioplasty devices (e.g., balloon
angioplasty devices, laser angioplasty devices, atherectomy devices, and stents, e.g., a
device described herein) capable of administering CO to a patient and/or a blood vessel
immediately before, during, and/or after an angioplasty procedure. In one embodiment,
the angioplasty device comprises a CO compositien. In another embodiment, the
device is a balloon angioplasty device that includes an inflatable member (e.g., a
balloon) having a plurality of apertures, and a reservoir cauiainingf=Qu{agadiguid.or
gaseous. CO composition) connected to the inflatable member, such that CO can be
delivered from the reservoir through the inflatable member and to the blood vessel.

Also within the invention is the use of CO in the manufacture of a medicament
for treatment or prevention of a condition described herein, e.g., intimal hyperplasia,
restenosis, and/or arteriosclerosis. The medicament can also be used in a method for
performing an angioplasty procedure and/or a transplantation procedure. The
medicament can be in any form as described herein, e.g., a liquid or gaseous CO
composition.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Suitable methods and materials are described below, although
methods and materials similar or equivalent to those described herein can be used in the
practice or testing of the present invention. All publications, patent applications,
patents, and other references mentioned herein are incorporated by reference in their
entirety. In case of conflict, the present specification, including definitions, will
control. The materials, methods, and examples are illustrative only and not intended to
be limiting.

Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.

Brief Description of the Drawings
Fig. 1A is a photomicrograph (50X magnification) of a syngeneically
transplanted aortic graft illustrating the effect of syngeneic transplantation on the graft.

4
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Fig. 1B is a photomicrograph (50X magnification) of an allogeneically
transplanted aortic graft illustrating the effect of allogeneic transplantation on the graft,

Fig. 1C is a photomicrograph (50X magnification) of an allogeneically
transplanted aortic graft illustrating the effect of allogeneic transplantation on the graft
when the recipient is exposed to CO.

Fig. 1D is a photomicrograph (200X magnification ) of a syngeneically
transplanted aortic graft illustrating the effect of syngeneic transplantation on the graft.
Fig. 1E is a photomicrograph (200X magnification) of an allogeneically
transplanted aortic graft illustrating the effect of allogeneic transplantation on the graft.
Fig. 1F is a photomicrograph (200X magnification) of an allogeneically
transplanted aortic graft illustrating the effect of allogeneic transplantation on the graft

when the recipient is exposed to CO.

Fig. 1G is a bar graph illustrating the mean relative areas (in arbitrary units) of
the intima of aortic grafts transplanted syngeneically into air-exposed recipients
(Syng.), allogeneically into air-exposed recipients (Allo.), and allogeneically into CO-
exposed recipients (Allo. + CO).

Fig. 1H is a bar graph illustrating the mean relative areas (in arbitrary units) of
the media of aortic grafts transplanted syngeneically ir;to air-exposed recipients
(Syng.), allogeneically into air-exposed recipients (Allo.), and allogeneically into CO-
exposed recipients (Allo. + CO). |

Fig. 11 is a bar graph illustrating the intima/media area ratio of aortic grafts
transplanted syngeneically into air-exposed recipients (Syng.), allogeneically into air-
exposed recipients (Allo.), and allogeneically into CO-exposed recipients (Allo. + CO).

Fig. 2A is a bar graph illustrating accumulation of activated leukocytes
(measured by counting total nuclei) in the adventitia of aortic grafts transplanted
syngeneically into air-exposed recipients (Syngeneic), allogeneically into air-exposed
recipients (Allogeneic) and allogeneically into recipients exposed to various
concentrations of CO (CO 250 ppm; CO 500 ppm; and CO 750-1000 ppm).

Fig. 2B is a set of bar graphs illustrating accumulation of CD45, ED1, MHCI,
and CD54 positive cells in the adventitia of aortic grafts transplanted syngeneically into
air-exposed recipients (Syng.), allogeneically into air-exposed recipients (Allog.), and

allogeneically into CO-exposed recipients (Allo. + CO).

Xl
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Fig. 11B is a bar graph illustrating the mean intimal and media areas, and the
intima/media area ratios, of carotid arteries from Sprague-Dawley rats exposed to room
air (white bars) or NO (Black bars; 1 hour; 250 ppm) prior to balloon injury of the
carotid artery.

Fig. 12A is a composite picture of a Western blot illustrating PAI-1 expression
in SMC treated with and without serum (Serum and No Serum, respectively) and with
and without CO (Air and CO, respectively) for 24 or 48 hours. Liver = whole cell
lysates from rat liver homogenates treated without endotoxin (LPS). Liver + LPS =
whole cell lysates from rat liver homogenates treated with endotoxin (LPS). TNF-o =
control wherein TNF-a was added to the cell culture to stimulate expression of PAI-1.

Fig. 12B is a picture of a Western blot illustrating PAI-1 expression in
untransplanted (control), transplanted (Allo. + Air), and CO-treated transplanted (Allo.
+ CO) aortas 56 days after transplantation.

Fig. 12C is a picture of a Commassie blue stained polyacrylamide gel used for
the Western blot of Fig. 12B, which illustrates PAI-expression in untransplanted
(control), transplanted (Allo. + Air), and CO-treated transplanted (Allo. + CO) aortas
56 days after transplantation.

Figs. 13A-13B illustrate an example of balloon angioplasty device capéble of
administering CO to a patient during an angioplasty procedure, at various stages of
operation.

Figs. 13C-13D illustrate alternative embodiments of the balloon angioplasty
device.

Figs. 14A-14B illustrate an example of a stent capable of administering CO to a
patient during an angioplasty procedure, at various stages of operation.

Fig. 15 illustrates an example of balloon angioplasty device with multiple
balloons designed to administer CO to a patient during an angioplasty procedure.

Fig 16 illustrates an example of an atherectomy device capable of administering

CO to a patient during an angioplasty procedure.

Detailed Description
The-teri-=carbon monoxide” (or “CO”) as used herein describes molecular

carbon monoxide in its gaseous state, compressed into liquid form, or dissolved in
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aqueous.solution. The-temu.ssaibanmonoxide composition” or “pharmaceutical

?

composition comprising carbon monoxide’.is used throughout the specification to
describe a gaseous or liquid composition containing carbon monoxideshat.can be
administered to a patient and/or a blood vessel, e.g, a patient (or blood vessel) subjected
to angioplasty, bypass surgery, transplant, or any other procedure that may/will result in
intimal hyperplasia and/or arteriosclerosis. A skilled practitioner.will recognize which
form of the pharmaceutical composition, e.g., gaseous, liquid, or both gaseous and liquid
forms, is preferred for a given application.

The term “intimal hyperplasia” is an art-recognized term and is used herein to
refer to proliferation of cells, e.g., smooth muscle cells, within the intima of a blood
vessel. The skilled practitioner will appreciate that intimal hyperplasia can be caused by
any number of factors, e.g., mechanical, chemical and/or immunological damage to the
intima. Intimal hyperplasia can often be observed in patients, for example, following
balloon angioplasty or vascular surgery, e.g., vascular surgery involving vein grafts

3 {c

(e.g., transplant surgery). “Arteriosclerosis,” “arteriosclerotic lesion,” “arteriosclerotic
plaque,” and “arteriosclerotic condition” are also art recognized term terms, and are
used herein to describe a thickening and hardening of the arterial wall. The term
“vasculature” as used herein refers to the vascular system (or any part thereof) of a
body, human or non-human, and includes blood vessels , e.g., arteries, arterioles, veins,
venules, and capillaries. The term “restenosis” refers to re-narrowing of an artery
following angioplasty.

The term “angioplasty” is an art-recognized term and refers to any procedure,
singly or in combination, involving remodeling of a blood vessel, e.g., dilating a stenotic
region in a patient’s vasculature to restore adequate blood flow beyond the stenosis.
Such procedures include percutaneous transluminal angioplasty (PTA), which employs a
catheter having an expansible distal end, i.e., an inflatable balloon (known as “balloon
angioplasty™); laser angioplasty; extraction atherectomy; directional atherectomy;
rotational atherectomy; stenting; and any other procedure for remodeling a blood vessel,
e.g., an artery.

The terms “effective amount” and “effective to treat,” as used herein, refer to
an amount or a concentration of carbon monoxide utilized for a period of time
(including acute or chronic administration and periodic or continuous administration)

that is effective within the context of its administration for causing an intended effect or

10
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physiological outcome. Effective amounts of carbon monoxide for use in the present
invention include, for example, amounts that prevent or reduce intimal hyperplasia
following a procedure, e.g., angioplasty. Effective amounts of carbon monoxide also
include amounts that prevent or reduce arteriosclerosis in a patient, e.g., a transplant
patient. The term “treat(ment)” is used herein to describe delaying the onset of,
inhibiting, or alleviating the detrimental effects of a condition, e.g., intimal hyperplasia
and/or arteriosclerosis.

For gases, effective amounts of CO generally fall within the range of about
0.0000001% to about 0.3% by weight, e.g., 0.0001% to about 0.25% by weight,
preferably at least about 0.001%, e.g., at least about 0.005%, 0.010%, 0.02%, 0.025%,
0.03%, 0.04%, 0.05%, 0.06%, 0.08%, 0.10%, 0.15%, 0.20%, 0.22%, or 0.24% by
weight of CO. Preferred ranges of CO include 0.002% to about 0.24%, about 0.005%
to about 0.22%, about 0.01% to about 0.20%, and about 0.02% to about 0.1% by
weight. For liquid solutions of CO, effective amounts generally fall within the range of
about 0.0001 to about d.OO44 g CO/100 g liquid, e.g., at least about 0.0001, 0.0002,
0.0004, 0.0006, 0.0008, 0.0010, 0.0013, 0.0014, 0.0015, 0.0016, 0.0018, 0.0020,
0.0021, 0.0022, 0.0024, 0.0026, 0.0028, 0.0030, 0.0032, 0.0035, 0.0037, 0.0040, or
0.0042 g CO/100 g aqueous solution. Preferred ranges include, e.g., about 0.0010 to
about 0.0030 g CO/100 g liquid, about 0.0015 to about 0.0026 g CO/100 g liquid, or
about 0.0018 to about 0.0024 g CO/100 g liquid. A skilled practitioner will appreciate
that amounts outside of these ranges may be used depending upon the application.

The term “patient” is used throughout the specification to describe an animal,
human or non-human, to whom treatment according to the methods of the present
invention is provided. Veterinary and non-veterinary applications are contemplated by
the present invention. The term includes but is not limited to mammals, e.g., humans,
other primates, pigs, rodents such as mice and rats, rabbits, guinea pigs, hamsters,
cows, horses, cats, dogs, sheep and goats.

The term “transplantation” is used throughout the specification as a general
term to describe the process of transferring an organ or tissue into a patient. The term
“transplantation” is defined in the art as the transfer of living tissues or cells from a
donor to a recipient, with the intention of maintaining the functional integrity of the
transplanted tissue or cells in the recipient (see, e.g., The Merck Manual, Berkow,
Fletcher, and Beers, Eds., Merck Research Laboratories, Rahway, N.J., 1992). The

11
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Preparation of Gaseous Compositions

A CO composition may be a gaseous composition. Compressed or pressurized
gas useful in the methods of the invention can be obtained from any commercial
source, and in any type of vessel appropriate for storing compressed gas. For example,
compressed or pressurized gases can be obtained from any source that supplies
compressed gases, such as oxygen, for medical use. The term “medical grade” gas, as
used herein, refers to gas suitable for administration to patients as defined herein. The
pressurized gas including CO used in the methods of the present invention can be
provided such that all gases of the desired final composition (e.g., CO, He, NO, CO»,
O3, N») are in the same vessel, except that NO and O, cannot be stored together.
Optionally, the methods of the present invention can be performed using multiple
vessels containing individual gases. For example, a single vessel can be provided that
contains carbon monoxide, with or without other gases, the contents of which can be
optionally mixed with the contents of other vessels, e.g., vessels containing oxygen,
nitrogen, carbon dioxide, compressed air, or any other suitable gas or mixtures thereof.

Gaseous compositions administered to a patient according to the present
invention typically contain 0% to about 79% by weight nitrogen, about 21% to about
100% by weight oxygen and about 0.0000001% to about 0.3% by weight
(corresponding to about 1 ppb or 0.001 ppm to about 3,000 ppm) CO. Preferably, the
amount of nitrogen in the gaseous composition is about 79% by weight, the amount of
oxygen is about 21% by weight and the amount of CO is about 0.0001% to about
0.25% by weight. The amount of CO is preferably at least about 0.001%, e.g., at least
about 0.005%, 0.01%, 0.02%, 0.025%, 0.03%, 0.04%, 0.05%, 0.06%, 0.08%, 0.10%,
0.15%, 0.20%, 0.22%, or 0.24% by weight. Preferred ranges of CO include 0.005% to
about 0.24%, about 0.01% to about 0.22%, about 0.015% to about 0.20%, and about
0.025% to about 0.1% by weight. It is noted that gaseous CO compositions having
concentrations of CO greater than 0.3% (such as 1% or greater) may be used for short
periods (e.g., one or a few breaths), depending upon the application.

A gaseous CO composition may be used to create an atmosphere that comprises
CO gas. An atmosphere that includes appropriate levels of CO gas can be created, for
example, by providing a vessel containing a pressurized gas comprising CO gas, and
releasing the pressurized gas from the vessel into a chamber or space to form an

atmosphere that includes the CO gas inside the chamber or space. Alternatively, the
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WHAT IS CLAIMED IS:

1. A method of performing angioplasty in a patient, the method comprising:

(a) performing angioplasty on the patient; and

(b) before, during, or after (a), administering to the patient a pharmaceutical
composition comprising an amount of carbon monoxide effective to treat intimal

hyperplasia in the patient.

N

. The method of claim 1, wherein the angioplasty comprises balloon angioplasty.

W

. The method of claim 1, wherein the angioplasty comprises laser angioplasty.

4. The method of claim 1, wherein the angioplasty comprises directional atherectomy.
5. The method of claim 1, wherein the angioplasty comprises rotational atherectomy.
6. The method of claim 1, wherein the angioplasty comprises extraction atherectomy.
7. The method of claim 1, wherein the angioplasty comprises a stenting procedure.

8. The method of claim 1, wherein the angioplasty comprises balloon angioplasty and a

stenting procedure.

9. A method of treating restenosis in a patient, the method comprising:

(a) providing a vessel containing a pressurized gas comprising carbon monoxide
£as;

(b) identifying a patient suffering from or at risk for restenosis;

(c) releasing the pressurized gas from the vessel, to form an atmosphere
comprising carbon monoxide gas; and

(d) exposing the patient to the atmosphere, wherein the amount of carbon

monoxide in the atmosphere is sufficient to treat restenosis in the patient.
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10. A vessel comprising medical grade compressed carbon monoxide gas, the vessel

bearing a label indicating that the gas can be used to reduce restenosis in a patient.

11. The vessel of claim 10, wherein the carbon monoxide gas is in admixture with an

oxygen-containing gas.

12. The vessel of claim 11, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.025%.

13. The vessel of claim 11, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.05%.

14. The vessel of claim 11, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.10%.

15. The vessel of claim 11, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 1.0%.

16. The vessel of claim 11, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 2.0%.

17. A vessel comprising medical grade compressed carbon monoxide gas, the vessel

bearing a label indicating that the gas can be used to reduce arteriosclerosis in a patient.

18. The vessel of claim 17, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.025%.

19. The vessel of claim 17, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.05%.

20. The vessel of claim 17, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.10%.
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21. The vessel of claim 17, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 1.0%.

22. The vessel of claim 17, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 2.0%.

23. A vessel comprising medical grade compressed carbon monoxide gas, the vessel
bearing a label indicating that the gas can be used in conjunction with an angioplasty

procedure in a patient.

24. The vessel of claim 23, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.025%.

25. The vessel of claim 23, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.05%.

26. The vessel of claim 23, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 0.10%.

27. The vessel of claim 23, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 1.0%.

28. The vessel of claim 23, wherein the carbon monoxide gas is present in the

admixture at a concentration of at least about 2.0%.

29. A method of treating restenosis in a patient, comprising:
(a) identifying a patient suffering from or at risk for restenosis; and
(b) administering to the patient a pharmaceutical composition comprising an

amount of carbon monoxide effective to treat restenosis in the patient.
30. The method of claim 29, wherein the restenosis results from balloon angioplasty.

31. The method of claim 29, wherein the restenosis results from laser angioplasty.
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32. The method of claim 29, wherein the restenosis results from directional

atherectomy.

33. The method of claim 29, wherein the restenosis results from rotational

atherectomy.

34. The method of claim 29, wherein the restenosis results from extraction

atherectomy.

35. The method of claim 29, wherein the restenosis results from a stenting procedure.

36. A method of treating intimal hyperplasia in a patient, comprising:

(a) identifying a patient suffering from or at risk for intimal hyperplasia not
resulting from a transplant procedure; and

(b) administering to the patient a pharmaceutical composition comprising an

amount of carbon monoxide effective to treat intimal hyperplasia in the patient.

37. The method of claim 36, wherein the intimal hyperplasia results from balloon

angioplasty.

38. 'The method of claim 36, wherein the intimal hyperplasia results from laser

angioplasty.

39. The method of claim 36, wherein the intimal hyperplasia results from directional

atherectomy.

40. The method of claim 36, wherein the intimal hyperplasia results from rotational

atherectomy.

41. The method of claim 36, wherein the intimal hyperplasia results from extraction
atherectomy.
42. The method of claim 36, wherein the intimal hyperplasia results from a stenting

procedure.
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43. A method of performing angioplasty in a patient, comprising:

(a) providing an angioplasty device capable of administering carbon monoxide
to a patient;

(b) positioning the device in a blood vessel in need of angioplasty;

(c) performing angioplasty using the device; and

(d) before, during or after (c), using the device to administer carbon monoxide

to the blood vessel in an amount sufficient to treat intimal hyperplasia.

44, A kit comprising:
(2) an angioplasty device; and

(b) a vessel containing a carbon monoxide composition.

45. The kit of claim 44, wherein the angioplasty device is capable of administering

carbon monoxide to a patient.

46. The kit of claim 44, further comprising:
(¢) instructions for use of the carbon monoxide composition in a method for

performing angioplasty in a patient.

47. The kit of claim 44, wherein the carbon monoxide composition is a liquid

composition.

48. The kit of claim 44, wherein the carbon monoxide composition is a gaseous

composition.

49. An angioplasty device comprising:

an inflatable member comprising a plurality of apertures; and

a reservoir comprising carbon monoxide gas and connected to the inflatable
member, whereby the gas is provided to the inflatable member during inflation of the

inflatable member.
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Como resultado del examen de fondo, realizado con fundamento en el articulo
45 de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados
1.1. Descripcion: Folios: 30 a 66 como se radicé inicialmente.
1.2. Reivindicaciones: 1 a 12. Folios 67 a 68 como se radicé iniciaimente.

Reivindicacién 15 cancelada. Reivindicaciones 13-15 modificadas. Folio 79.
Nuevo capitulo reivindicatorio Folios 183 — 188.
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1.3. Prioridad: No reivindica prioridad. Por lo tanto se toma como fecha
para el estudio de patentabilidad la de presentacién internacional. Folios: 4
a28.

1.4. Respuesta del solicitante: Folios 178 a 188.

2. Objeto de la invencion

Titulo de la solicitud: Mondxido de carbono como un biomarcador y agente
terapéutico.

Nuevo titulo de la invencion: Formulacién farmacéutica a base de monoxido
de carbono (Folio 178).

El objeto de la presente solicitud de patente de invencién es proporcionar
formulaciones farmacéuticas que contienen monéxido de carbono.

El problema planteado por el solicitante es la necesidad de formulaciones
para pacientes que sufren los efectos del estrés oxidativo, o presentan estados
de enfermedad subsiguientes al mismo como asma, enfisema, bronquitis y
neumonia entre otras.

Para solucionar este problema técnico, la solicitud en estudio proporciona
formulaciones que contienen cantidades efectivas de monéxido de carbono.

Reivindicaciones 1 a 26: Formulacién farmacéutica caracterizada porque
contiene cantidades efectivas de monéxido de carbono y el CO molecular
es comprimido a forma liquida, esta disuelto en soluciones acuosas, 0 hace
parte de una formulacién gaseosa.

o Clasificaciéon Internacional de Patentes (IPC): A61K45/00, A61K47/06,
A61K47/08.
3. De la solicitud de Patente

3.1.  Reivindicaciones (articulo 30 D 486)

Esta Oficina se permite sefialar que dentro de las reivindicaciones se encontré
falta de claridad debido a que:

e Reivindicaciones 12 - 25: Las formulaciones de las presentes
reivindicaciones se estan caracterizando por su uso, mas no por las
caracteristicas técnicas esenciales de una formulacion farmacéutica, como
lo son sus componentes y cantidades.



4. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica
es la fecha de presentacion de ia presentacion internacional: 09/05/2002.

Teniendo en cuenta la fecha indicada se realiz6 la bisqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose el
siguiente documento mas relevante:

N° Documento Titulo Fecha
Métodos de tratamiento de F. Prioridad:
D1 CO04 84713 enfermedad vascular 13/02/2002

Documento D1 folios 189 a 204.

5. Analisis de patentabilidad (articulo 14 D486)

5.1. Novedad (articulo 16 D486)

e La reivindicacion 1 se refiere a una formulaciéon farmacéutica
caracterizada porque contiene entre 0.000001% y alrededor del 0.3%
en peso de mondxido de carbono. Dicho CO es comprimido a forma
liquida y esta disuelto en soluciones acuosas (Reivindicaciones 2 y
3) y esta presente entre 0.0001% y 0.25%, preferiblemente 0.005%,
0.010%, 0.02%, 0.025%, 0.03%, 0.04%, 0.05%, 0.06%, 0.08%,
0.10%, 0.15%, 0.20%, 022% o 024% de CO en peso
(Reivindicacion 5); o por lo menos 0.0001, 0.0002, 0.0004, 0.0006,
0.0008, 0.0010, 0.0013, 0.0014, 0.0015, 0.0016, 0.0018, 0.0020,
0.0021, 0.0022, 0.0024, 0.0026, 0.0028, 0.0030, 0.0032, 0.0035,
0.0037, 0.0040 o 0.0042g CO/100g de solucidon acuosa
(Reivindicacion 10).

Dicha formulacion ve afectada su novedad, por el documento D1 que enseifia
una composiciéon farmacéutica que contiene mondxido de carbono (CO)
molecular en su estado gaseoso, comprimido a forma liquida, o disuelto
solucion acuosa (Folios 196-197). Dicha formulacién contiene un rango de
cantidades efectivas para el CO, que oscilan en un rango comprendido entre
0.000001% y 0.3% en peso, por ejemplo entre esta presente entre 0.0001% y
0.25% en peso, preferiblemente al menos 0.005%, 0.010%, 0.02%, 0.025%,
0.03%, 0.04%, 0.05%, 0.06%, 0.08%, 0.10%, 0.15%, 0.20%, 0.22% o 0.24%.
Los rangos preferidos de CO incluyen 0.002% a 0.24%, de 0.005% a 0.22%, de
0.01% a 0.20% y 0.02% a 0.01% por peso.
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- Para soluciones liquidas, las cantidades efectivas de CO estan
presentes en un rango de 0.0001 a 0.0044 g CO/100 g liquido, por
ejemplo al menos 0.0001, 0.0002, 0.0004, 0.0006, 0.0008, 0.0010,
0.0013, 0.0014, 0.0015, 0.0016, 0.0018, 0.0020, 0.0021, 0.0022, 0.0024,
0.0026, 0.0028, 0.0030, 0.0032, 0.0035, 0.0037, 0.0040 o 0.0042¢g
CO/100g de solucidon acuosa. Los rangos preferidos incluyen por
ejemplo de 0.0010 a 0.0030 g CO/100 g liquido, de 0.0015 a 0.0026 g
C0O/100 g liquido, o de 0.0018 a 0.0024 g CO/100 g liquido (Folio 198).

Teniendo en cuenta que la formulacién divuigada en el documento D1 se
superpone a la de la reivindicacién 1, no es novedosa, pues ya se conocia en
el estado de la técnica. Por lo tanto sus dependientes 2 a 11, tampoco lo son.

6. Conclusioén:

Los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

Reivindicaciones L
afectadas Requisito que afecta

D1 CO04 84713 1-11 Novedad

N° Documento N°

7. Respuesta a los argumentos del solicitante:

Una vez revisada la respuesta al concepto técnico N° 985 del 19 de julio de
2007, se tuvo en cuenta el nuevo capitulo reivindicatorio allegado por el
solicitante, y se procedié a realizar nuevamente el analisis de patentabilidad del
numeral 5, en donde se concluye que:

La formulacion farmacéutica de las reivindicaciones 1 a 11 no es NOVEDOSA,
toda vez que en la anterioridad nacional CO04 84713 ya se habia dado a
conocer una composicion farmacéutica igual a la reivindicada en la presente
solicitud.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesién, se
denegara la patente.
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZ ESPEDES DE VERGEL
Jefe de Division d¢ Nuevas Creaciones

El anterior, requerimiento fue notificado por fijacién en lista, de fecha
T oL, 2008

CONCEPTO TECNICO No. 1669 EXAMINADOR TECNICO
Cédigo No. 202071




