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1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto 

antes identificado, me refiero al oflclo nimero 4348 notificado por fljación en lista de 

13 de abril de 2007. 

2. Mediante ml memorial de fecha 11 de julio de 2007 solicitØ un plazo de 30 dIas 

para atender el oflcio nCimero 4348. 

3. Mediante oflcio nómero 4348 se puso en conocimiento del solicitante el 

informe que contiene las observaciones hechas por su Despacho sobre la presente 

solicitud de patente. Aliendo a las observaciones de la manera siguiente: 

NIT 860.041.367-3 
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3.1. CLARIDAD DE LA SOUCITUD: 

El Examinador argumenta que Ia reivindicación 1 pretende proteger composiciones que 

contienen uno o varios agentes anticolinØrgicos con uno o varios inhibidores de PDE IV y 

resalta que el efecto sinØrgico no corresponde a la simple suma aritmØtica de los efectos 

que presenta cada uno de los componentes. AsI mismo el Examinador dice que a lo largo 

de la descripción se deberIan haber incluido datos de ensayos que demostrarØn dicho 

efecto inesperado en un curva dosis-respuesta que demostraran el efecto sinØrgico de 

esta combinación. 

En respuesta a esta objeción, ml representada presenta un estudlo realizado por el 

laboratorlo ALTANA PHARMA AG presentado con la solicitud de paterite WO 2004/084896 

- cuya fecha de prioridad es posterior a Ia de Ia presente solicitud de patente - en el cual 

el efecto sinØrgico entre el roflumilast y el bromuro de tiotropio es demostrado. 

Como se puede ver en el documento adjunto el efecto de la combinación es evaluada en 

coneji//os de lad/as a los que se les indujo artificialmente un broncoespasmo por acción de 

metacolina y luego se procede a evaluar la respuesta en las vIas aØreas de los reactivos 

biológicos frente a roflumilast y tiotropio individualmerite y en combinación. 

En las grÆficas adjuntas, se observa que el efecto obtenido tras el uso de la combinación 

de el roflumilast y el tiotropio es mayor al resultado de la suma aritmØtica del efecto 

individual producido por los compuestos (figuras 3 y 4). 

En este caso es claro que el efecto producido por estos medicamentos en combinación en 
una sola dosis y su evolución en el tiempo y por la combinación de agentes 
anticolinØrgicos e inhibidores de PDE 4 genera una respuesta sinØrgica. De esta manera 
queda demostrado el efecto sinØrgico de las composiciones de roflumilast y tiotropio. 
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Por otro lado, el Examinador argumenta que se pretende protección para un sinnümero de 

mezclas que abarcan compuestos pertenecientes at grupo de los agentes anticotinØrgicos y 

at grupo de los inhibidores de PDE 4. 

En respuesta a Ia anterior objeción, Ia solicitante presenta un nuevo pliego reivindicatorlo 

en el cual el grupo de agentes anticolinØrgicos se ha timitado 6nicamente a: sales de 

tiotropio (reMndicación 1), de esta forma el n(Jmero de composiciones obtenidas at 

combinar los agentes anticolinØrgicos y los inhibidores de PDE 4 es menor que en el pliego 

presentado inicialmente. 

Por otro Iado, el Examinador argumenta que no hay claridad en tomb a Ia caracterIstica 

esencial de Ia invención, a los compuestos activos, excipientes y proporciones que 

caracterizan el sinergismo sugiriendo una precision sobre las caracterIsticas esenciales de 

Ia formulación para definir el objeto de Ia. invenciOn. 

En respuesta a este aspecto, Ia solicitante argumenta que en Ia descripción se describen 
ctaramente las cantidades de excipientes y principios activos empleados en Ia obtención de 
las composiciones de los polvos y aerosotes inhalables reivindicados, es decir, hace parte 
de Ia informaciOn relevante que debe ser usada para interpretar el alcance de las 
reivindicaciones. 

Asi mismo el Examinador argumenta que el uso de nombres y códigos comerciales no es 
adecuado en el momento de reivindicar esta composición. 

L. 
Por esta razón, en el nuevo pliego reivindicatorio se incluyen los nombre comunes, los 
nombres quImicos y en algunos casos los cOdigos que identifican los compuestos 
pertenecientes at grupo 2 (inhibidores de PDE 4). 
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El Examinador ademÆs solicita que se precise el verdadero objeto de su invención 

seæalando las caracterIsticas esenciales que lo hacen nuevo e inventivo con respecto al 

arte previo. Definir el vehIculo y el sistema de entrega, teniendo en cuenta que no se 

puede cobijar bajo una misma invención diferentes sistemas tales como lIquidos, 

heterodispersos y sólidos. 

En respuesta a esta objeción, la solicitante argumenta que las composiciones reivindicadas 

son obtenidas a partir de producto obtenido o reivindicado en las reivindicaciones iniciales, 

en donde se describe la composición obtenida por Ia combinación de algunos excipientes 

con los principios activos alil establecidos y el producto obtenido es pues empleado para la 

producción de las formas farmacØuticas posteriormente reivindicadas como las soluciones, 

las suspensiones y los aerosoles. 

3.2. USOS 

El examinador argumenta que las reivindicaciones 1 a 35 comprenden la utilización de la 

combinación farmacológica para su administración por via nasal en un sistema tipo 

inhalador. 

En respuesta a esta objeción, se indica que las reivindicaciones 1 a 31 hacen referenda a 

composiciones farmacØuticas. Por otro lado, las reivindicaciones 32 a 35 representan el 

uso de dichas composiciones, razón por la cual la solicitante ha eliminado dichas 

reivindicaciones del pliego reivindicatorio. 

3.3. UNIDAD DE INVENCIÔN 

A este respecto el Seæor Examinador argumenta que no hay unidad de invención en tomb 

a Ia combinación de compuestos contemplados dentro de la combinación reivindicada y 

que ademÆs no existe unidad inventiva en relación al sistema de entrega reivindicado. 
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En respuesta a esta objeción vale destacar que la soticitante hmitó el grupo 1 
correspondiente a agentes anticolinØrgicos a sales de tiotroplo Adicionalmente, los 

sistemas de entrega descntos poseen un ónico concepto inventivo porque la  composlclón 

farmaceuticamente reivindicada iniclalmente es usada para la formulación de las 

siguientes composiciones De esta manera, (as forma liquidas, sólldas y aerosoles son 

manufacturadas a partir de lacomposición obtenida que esdescrita en las reMndicadones 

iniciales. 

3.4. NOVEDAD 

En este aspecto el Exarninadorargumenta que Dl revelabacornbinaciones entre agentes 

anticolinergicos e inhibidotes de PDE 4 

En respuesta a esta objeción,  la sohcitante en el nuevo pliego reivindicatorto sohcita el 

pnvilegio de patente para la combinación ditigida ünicamente a las sales de tiotropto y a 
un grupo limitado de agentes inhibidotes de PDE 4, de tal man-era que cualquler indicacion 

general en el estado del arte no podria afectar Ia novedad de la presente invención 

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

Anexos: 

1 Nuevo pliego reivindicatono 

2. Formularlo para modificaciones 

3 Recibo por valor de $99.000 por concepto de modificaciones en sollcftud 
pendiente 
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y 
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S U P E R I N T E N D E N C I A 

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES 

1 SOLICITUD DE: 

El CorrecdOn de Error Material x ModificaciOn a una solicitud 

Nombre: BOEHRINGER LNGELHEIM PHARMA 
GMBH & CO.KG 

2 Sociedad constituida 
y 

existente baja las leyes de IDENTIFICACION 
SOLICITANTE Alemania. 

Dirección: 55216 Ingelheim am Rhein, C.C.El NIT LI 
Alemania 

C.E. ElOtro LI 
Domicilio: Ingelheim am Rhein, 

Alemania Numero:  

TelØfono: 546 09 70 Fax: 249 40 70 
E-mail: ctientes'camyp.com 

IDENTIFICACION 0 Nombre: Emilio FERRERO 

Direcciôn: Carrera  4a No. 72-35C.C. II NIT El 
REPRESENTANTE TelØfono: 3473611 Fax: 2179211 C.E.C] oro  0 
0 APODERADO E-mail: cavelier@cavelier.com 

NUmero: 438.019 TP 31.929 

0 NUmero de expediente: 03.077.336 

0 Descripción de  la corrección o modificación solicitada: 
Se presenta nuevo capItulo reivindicatorio compuesto por 30 reivindicaciones. Para que se efectOe 

el examen de patentabilidad sabre el mismo. 

Comprobante de pago No. 07-64,893 Fecha: 13 de agosto de 2007 

Anexos 
"" IEI Comprobante de pago de Ia tasa por valor de $99.000.00 

0 Poderes, Si fuere el caso 

0 Documento que acredita Ia existencia 
y 

representacion legal de [as partes, cuando sean 
personas juridicas. 

0 NOMBRE: EMILIO FERRERO FIRMA:  

C.C. 438.019 de Usaquen T.P.A. 31.929 

MSM 
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REIVINDICACIONES 

( 1)) ComposiciOn farmacØutica caracterizada por que contiene una o mÆs 

5 sales de tiotropio (fl combinada con uno o mÆs inhibidores PDE-lV (i), 

opcionalmente en la forma de enantiômeros, mezclas de enantiOmeros o 

en la forma de racematos de estos, opcionalmente en la forma de 

solvatos o hidratos y opcionalmente junto con un excipiente 

farmacØuticamente aceptable. 

10 

2) Composición farmacØutica de acuerdo con la reivindicación 1, 

caracterizada por que las sustancias activas I y 2 estÆn presentes juntas 

en una ünica formulaciOn o en dos formulaciones separadas. 

15 3) Composicion farmacØutica de acuerdo con una de las reivindicaciones I a 

2, caracterizada por que 1 estÆ presente en la forma de cloruro, bromuro, 

yoduro, metanosulfonato, paratolueno sulfonato o metil sulfato, 

preferiblemente en la forma de bromuro. 

20 4) Composiciôn farmacØutica de acuerdo con una de las reivindicaciones I a 

3, caracterizada por que 2 se selecciona entre: 

3-propilxantina (Enprofilina), (3-ciclopropilmetoxi-4-difluorometoxi-N-[3 ,5-

d i-cloropirid-4-iI]-benzamida) (Roflumilast), Æcido c-4-ciano-4-(3-

25 ciclopentiloxi-4-metoxifenil )-r-1-ciclohexano carboxilico (ariflo), ester del 

Æcido 2-(2 ,4-dicloro-benzoil)-3-ureido-benzofu ran-6-il metanosulfón ico 

(Irimilast; BAY-1 98004), 8-ciclopentil-6-etil-3-tiofen-2-ii-5,8-dihidro-4H- I, 

2, 3a, 7, 8 �pentaaza-as-indaceno (tofimilast; CP-325,366), 4-(9-etoxi-8-

metoxi-2-metil-I, 2, 3, 4, 4a, lOb, -exahidrobenzo[c][I,6]nafti rid in-6-iI)-N, 

30 N-diisopropil-benzamida (Pumafentrina; BY 343), (3,5-dicloro-I-oxpiridin-

4-iI)-amida del Æcido 8-metoxi-2-trifluorometil-quinolina-5-carboxIlico (D-

4396 (Sch-35 1591)), [3-(3-ciclopentiloxi-4-metoxi-benzil)-8-isopropil-3H-

purin-6-iIl-etiI-amino-clorhidrato (V-11294A), N-(3,5-dicloro-piridin-4-iI)-2-

[I -(4-fluorobenzil)-5-hyd roxi-I H-indol-3-ii]-2-oxo-acetamida (A WD- I 2-

35 281) y los heterociclos de nitrógeno triciclicos de la formula general 
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N NN 

R 2a 

en donde 

5 R’ denota alquilo C1-05, cicloalquilo C5-C6, fenhlo, bencilo 0 Ufl anillo 

hetorocIclico saturado o insaturado do 5 o 6 miembros que puede 

contener uno o dos heteroÆtomos seleccionados entre oxigeno y 

nitrOgeno; 

10 R2denota alquilo C1-05o alquenilo C2-C4 

R3 denota alquilo C1-05 que se puede sustituir opcionalmente por alcoxi C1-

C4, cicloalquilo C5-C6, fenoxi 0 Ufl anillo heterocIclico saturado o 

insaturado de 5 o 6 miembros que puede contener uno o dos 

15 heteroÆtomos seleccionados entre oxIgeno y nitrOgeno 

cicloalquilo C5-C6 o fenilo o bencilo opcionalmente sustituido por alcoxi C1-C4, 

opcionalmente en la forma de sus racematos, sus enantiômeros, en la 

forma de los diastereómeros y las mezclas de estos, opcionalmente en la 

20 forma de sus tautómeros y opcionalmente las sales de adiciOn Æcida 

farmacolOgicamente aceptables de estos. 

5) Composición farmacØutica de acuerdo con una de las reivindicaciones I 

a 4, caracterizada por quo 2 so solecciona entre 3-propyixanthine 
25 (Enprofilina), (3-ciclopropilmetoxi-4-difluorometoxi- N-[3,5-d i-chloropirid-4-

il]-benzamida) (Roflumilast), Æcido c-4-ciano-4-(3-ciclopentiloxi-4-

metoxifenil)-r-1-ciclohexano carboxylico (atiflo), N-(3 ,5-dicloro-piuridin-4-
iI)-2-[1 -(4-fluorobenzil)-5-hydroxi-1 H-indol-3-iI]-2-oxo-acetamida (A WD-
12-28 1) y los heterociclos do nitrogeno tricIclico de la fOrmula general 2a. 

30 

6) ComposiciOn farmacØutica do acuerdo con una de las reivindicaciones I 
a 5, caracterizada por que las proporciones en peso de jay 2a_estÆn en 
el rango do 1:300 a 50:1, preferiblemente do 1:250 a 40:1. 

I4 
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7) Composición farmacØutica de acuerdo con una de las reivindicaciones I 

a 6, caracterizada por que una administraciôn ünica corresponde a una 

dosis de la combinación de sustancia activa 1 y 2 de 0.01 a 10000 pg, 

5 preferiblemente de 0.1 a 2000p ltg. 

8) Composición farmacØutica de acuerdo con una de las reivindicaciones I 

a 7, caracterizado en que estÆ en Ia forma de una formulaciOn adecuada 

para inhalación. 

10 

9) ComposiciOn farmacØutica de acuerdo con la reivindicación 8, 

caracterizado en que es una formulaciOn seleccionada entre polvos 

inhalables, aerosoles medidos que contienen propulsor y soluciones 

inhalables libres de propulsor o suspensiones. 

15 

10) ComposiciOn farmacØutica de acuerdo con la reivindicaciOn 9, 

caracterizado en que es un polvo inhalable que contiene 1 y Zen mezcla 

con excipientes fisiológicamente aceptables adecuados seleccionados 

entre monosacÆridos, disacÆridos, oligo- y polisacÆridos, polialcoholes, 

20 sales o mezclas de estos excipientes con otro. 

11) Polvo inhalable de acuerdo con la reivindicaciôn 10, caracterizado en que 

el excipiente tiene un tamaæo de partIcula promedio mÆximo de hasta 

250 .tm, preferiblemente entre 10 y 150 [tm. 

25 

12) CÆpsulas, caracterizadas en que ellas contienen un polvo inhalable de 

acuerdo con la reivindicación 10 o 11. 

1 3)ComposiciOn farmacØutica de acuerdo con la reivindicaciOn 9, 

30 -- caracterizado en que esta es un polvo inhalable que solo contiene la 

sustancia activa 1 y como sus ingredientes. 

14) ComposiciOn farmacØutica de acuerdo con la reivindicación 9, 

caracterizado en que esta es un aerosol inhalable que contiene propulsor 

35 que contiene Ly 2 en forma disuelta o dispersa. 
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15) Aerosol inhalable que contiene propulsor de acuerdo con la reivindicaciôn 

14, caracterizada por que contiene, como gas propulsor, hidrocarburos 

tales como n-propano, n-butano o isobutano o halohidrocarburos tal 

como derivados fluonnados y/o clorinados de metano, etano, propano, 

butano, ciclopropano o ciclobutano. 

16) Aerosol inhalable que contiene propulsor de acuerdo con la reivindicación 

15, caracterizado en que el gas propulsor es TGI34a, TG227 o una 

mezcla de estos. 

17) Aerosol inhalable que contiene propulsor de acuerdo con la reivindicaciOn 

14, 15 o 16, caracterizado en que contiene opcionalmente uno o mÆs de 

otros ingredientes seleccionados entre cosolventes, estabilizadores, 

tensoactivos, aritioxidantes, lubricantes y medios para ajustar el pH. 

18) Aerosol inhalable que contiene propulsor de acuerdo con una de las 

reivindicaciones 14 a 17, caracterizado en que puede contener hasta 5 

por ciento en peso de la sustancia activa 1 y/o a. 

20 19) Composición farmacØutica de acuerdo con la reivindicaciôn 9, 

caracterizada por que es una suspensiOn o soluciOn inhalable libre de 

propulsor que contiene agua, etanol o una mezcla de agua y etanol como 

solvente. 

25 20) SuspensiOn o soluciOn inhalable de acuerdo con la reivindicación 19, 

caracterizada por que el pH es 2 - 7, preferiblemente 2 - 5. 

21) SuspensiOn o soluciOn inhalable de acuerdo con la reivindicación 20, 

caracterizada por que el pH se ajusta por medio de un Æcido 

30 seleccionado entre Æcido clorhidrico, Æcido bromhIdrico, Æcido nItrico, 

Æcido sulfUrico, Æcido ascôrbico, Æcido cItrico, Æcido mÆlico, Æcido 

tartÆrico, Æcido maleico, Æcido succInico, Æcido fumÆrico, Æcido acØtico, 

Æcido fórmico y Æcido propiónico o mezclas de estos. 



22) Suspension o solución inhalable de acuerdo con una de las 

reivindicaciones 19 a 21, caracterizada por que contiene opcionalmente 

otros cosolventes y/o excipientes. 

5 23) SuspensiOn o soluciOn inhalable de acuerdo con la reivindicaciOn 22, 

caracterizada por que contiene como ingredientes cosolventes que 

contienen grupos hidroxilo u otros grupos polares, por ejemplo alcoholes 

- particularmente alcohol isopropilico, glicoles - particularmente 

propilenglicol, polietilenglicol, polipropilenglicol, glicolØter, glicerol, 

10 alcoholes de polioxietileno y Østeres de Æcidos grasos de polioxietileno. 

24) SuspensiOn o soluciOn inhalable de acuerdo con una de las 

reivindicaciones 22 o 23, caracterizada por que contiene como 

tensoactivos excipientes, estabilizantes, agentes complejantes, 

15 antioxidantes y/o preservativos, saborizantes, sales farmacologicamente 

aceptables y/o vitaminas. 

25) SuspensiOn o soluciOn inhalable de acuerdo con a reivindicación 24, 

caracterizada por que contiene como agente complejante Æcido acØtico a 

20 una sal de Æcido editico, prefenblemente edetato de sodio. 

26) SuspensiOn o soluciOn inhalable de acuerdo con la reivindicaciOn 24 o 

25, caracterizada por que contiene, como antioxidantes, compuestos 

seleccionados entre Æcido ascOrbico, vitamina A, vitamina E y 

25 tocoferoles. 

27) SuspensiOn o soluciOn inhalable de acuerdo con la reivindicaciOn 24, 250 

26, caracterizada por que contiene como compuestos preservativos 

seleccionados de cloruro de piridinlo cetilo, cloruro de benzalconio, Æcido 

30 benzoico y benzoatos. 

28) SuspensiOn o soluciOn inhalable de acuerdo con una de las 

reivindicaciones 22 a 27, caracterizada por que contiene, en adiciOn a la 
sustancia activa 1 y2 y el solvente, solo cloruro de benzalconio y edetato 

35 desodio. 
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(54) Title: SYNERGISTIC COMBINATION COMPRISING ROFLUMILAST AND AN ANTICHOLINERGIC AGENT 
SELECTED FROM IPRATROPIUM, OXITROPIUM AND TIOTROPIUM SALTS FOR THE TREATMENT OF RESPIRATORY 

N DISEASES 

(57) Abstract The invention relates to the administration of roflumilasL and an antichulinergic agent selected from the group of an 
ipratropium, oxitropium or tiotropium salt for the treatment of respiratory diseases. 
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Novel Approaches and Targets for Treatment of 
Chronic Obstructive Pulmonary Disease 
PETER J. BARNES 

National Heart and Lung Institute, Imperial College School of Medicine, London, United Kingdom 

There is a driving need to develop new and effective treatments for COPD. Bronchodilators are now 
the mainstay of symptomatic therapy and a new long-acting anticholinergic bronchodilator, tiotro-
plum bromide, is now in advanced clinical trials as a once daily dry powder inhaler. Several inflam-
matory mediators are involved in the chronic neutrophilic inflammation that typifies COPD, includ-
ing leukotriene B4 and interleukin 8, for which specific receptor antagonists have been developed. 
Since the inflammatory process in COPD is essentially steroid resistant, new antiinflammatory treat-
ments are needed. Drugs that may be effective include phosphodiesterase 4 inhibitors, NF-KB inhibi-
tors, and interleukin 10. Inhibition of proteases is another approach and inhibitors of neutrophil 
elastase, cathepsins, and matrix metalloproteases are now in clinical development. Supply of endog-
enous antiproteases, such as oil-antitrypsin and secretory leukocyte protease inhibitors as recombi-
nant proteins or by gene transfer, is also being explored. In future drugs that may stimulate alveolar 
repair might be developed, including retinoid receptor agonists and hepatic growth factor. Future 
directions will include earlier detection of disease, gene profiling to identify which smokers are at risk 
of COPD, and the development of noninvasive surrogate markers to monitor disease activity in order 
to monitor new therapies. Identification of genes that confer a risk for COPD in smokers may identify 
novel targets for drug development. Barnes PJ. Novel approaches and targets for treatment of 
chronic obstructive pulmonary disease. ai J RESPIR CRIT CARE MW 18e9;116es72-S79. 

In sharp contrast to the developments in understanding and 
treating asthma, chronic obstructive pulmonary disease (COPD) 
has received little attention and there are few new drugs In de-
velopment for this Important disease. There are several possi-
ble reasons for the lack of drug development for this disease. 
First, COPD has been perceived as "untreatable" fixed air-
flow obstruction. Second, patients with COPD have been 
treated with antiasthina therapies, but these drugs may be in-
appropriate in a disease with a different pathophyslology. 
Third, since In most patients COPD is the result of long-term 
heavy cigarette smoking it has been felt to be the "fault" of 
the patient. Fourth, there has been little interest in Investigat-
ing the molecular and cell biology of COPD to identify new 
therapeutic targets, and there are no satisfactory animal mod-
els for early drug testing. Last, there are uncertainties about 
how to test new drugs for COPD, which may require long-
term studies In large numbers of patients and surrogate mark-
ers (currently lacking) to monitor the short-term efficacy of 
new treatments. However, some progress is underway and 
there are several classes of drug that are now in predlinical and 
clinical development (1, 2). 

NEW BRONCHODILATORS 

Bronchodilators are the mainstay of current management of 
COPD, but fail to alter the progression of COPD. The major 

Correspondence and requests for reprints should be addressed to Prof. P. J. Barnes, 
National Heart and Lung institute, Imperial College School of Medicine, Dove-
house St., London SW3 6LY, UK. 
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advances have been in the development of long-acting bron-
chodilators. Both long-acting inhaled 132 agonists (salmeterol 
and formoterol) and long-acting oral 132 agonists (bainbuterol) 
are useful for symptom control In COPD. Anticholinergics have 
been the most effective bronchodilators In COPD and there 
have been some important developments on this area. With 
the recognition that there are different subtypes of muscarinic 
receptor, there has been a search for more selective antago-
nists that Inhibit M1 receptors, which facifitate cholinergic re-
flexes, and M3 receptors, which mediate bronchoconstriction 
and secretion of mucus, but avoid blockade of M2 receptors lo-
calized to cholinergic nerve terminals that may Increase ace-
tylcholine release and therefore enhance choilnergic reflexes. 
It has been difficult to find selective M3 antagonists, but drugs 
selective for M1 and M3 receptors, such as revatropate (UK-
112,166), are in development for COPD (3). The most inter-
esting anticholinergic drug in development Is tiotropium bro-
mide. 

Tiotropium Bromide 
Tiotropium bromide (Ba 679) is a quaternary ammonium 
compound similar in structure to Ipratropium bromide, but 
with the unique property of kinetic selectivity, with rapid dis-
sociation from M2 receptors and slow dissociation from M1 
and M3 receptors (4). However, its most Interesting property 
is its long duration of action in vitro and in vivo. A single dose 
protects against cholinergic challenge for> 72 h and provides 
bronchodilatation for > 24 h in patients with COPD (5). 
Tiotropium is in Phase III clinical trials as a once-daily dry 
pow 1l[i5iiid is more ef[çctive tha rljfatropium bro 
mile given three times daily. 
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SMOKING CESSATION 

Quitting smoking Is the only strategy that has so far been 
shown to reduce the rate of decline In lung function In patients 
with COPD. Less than one-third of patients are able to give up 
smoking even with support. Nicotine replacement therapy 
may help some patients and transdermal patches and Inhaled 
nicotine may be the most effective delivery systems, but con-
tinued administration of the addictive principle of cigarettes Is 
a poor approach to smoking cessation and nicotine Itself theo-
retically may have adverse cardiovascular effects. Another ap-
proach Is to develop nicotine receptor antagonists. The novel 
antidepressant bupropion (Zyban), which enhances central 
noradrenergic activity, helps smoking cessation. In a study of 
buproplon given for 7 wk, smoking cessation was 44% com-
pared with only 19% In the placebo group (6). 

MEDIATOR ANTAGONISTS 

Several Inflammatory mediators are likely to be Involved In 
COPD, as many inflammatory cells and structural cells are ac-
tivated and there Is an ongoing inflammatory process, even in 
patients who have given up smoking. In asthma there are mul-
tiple mediators involved (7) and blocking the synthesis or re-
ceptors of a single mediator has almost always been unsuc-
cessful in the development of useful therapies. However, some 
specific inhibitors, notably leukotriene D4 (LTD4) antagonists, 
have had some clinical benefit. It is clear that the profile of 
mediators of COPD Is likely to be different from that of medi-
ators of asthma, so that different drugs may be effective. Since 
COPD Is characterized by a neutrophilic Inflammation, atten-
tion has focused on mediators involved in recruitment and ac-
tivation of neutrophils or on reactive oxygen species in view of 
the oxidative stress in COPD (Table 1). 

LTB4 Inhibitors 
LTB4 Is a potent chemoattractant of neutrophils and is In-
creased In the sputum of patients with COPD (8). It Is proba-
bly derived from alveolar macrophages as well as neutrophil 
themselves and may be synergistic with Interleukln 8 (IL-8). 
Selective LT134 receptor antagonists have now been devel-
oped. A potent LTB4 antagonist (LY 293111) Is ineffective 
against allergen challenge In patients with asthma, although It 
Is interesting that it Inhibits neutrophil recruitment into the 
airways during the late response, indicating the capacity to in-
hibit neutrophil chemotaxis in the, airways (9). Several other 
potent LT134 antagonists are now In development (Including 
SC-53228, CP-105,696, SB 201146, and B11L284). LT134 Is syn-
thesized by 5’-lipoxygenase (5-LO), of which there are now 
several potent inhibitors. 5-LO Inhibitors, such as zileuton, are 
now available in some countries for the treatment of asthma, 
since they also inhibit the synthesis of cysteinyl-leukotrlenes, 
but It is not certain whether they are effective In COPD. 

TABLE 1 

MEDIATOR ANTAGONISTS FOR COPD 

LTB4 antagonists (LV 29311, SC-53228, CP-105,696, SB 201146, B111-284) 
5’-IJpoxygenase Inhibitors (zileutin. Bay x1005) 
Chemokine inhibitors 

Interleukln 8 antagonists (SB 225002; CXCR2 antagonist) 
MCP-1 antagonists 

TNF inhibitors (monoclonal antibodies, soluble receptors, TNF convertase Inhibi-
tors) 

Antioxidants (stable glutathione analogs. nitrones) 
Prostanoid Inhibitors (COX-2 Inhibitors, thromboxane antagonists, Isoprostane 

receptor antagonists) 

Chemokine Inhibitors 
Several chemokines are Involved in neutrophil chemotaxis 
(10). These belong to the CXC family of chemokines and the 
most prominent member is IL-8, which Is markedly elevated 
In the sputum of patients with COPD (11). Blocking antibod-
ies to IL-8 and related chemokines Inhibit certain types of 
neutrophilic Inflammation In experimental animals, but may 
not be suited to long-term therapy In humans, so that there 
has been a search for IL-8 receptor antagonists. IL-8 attracts 
neutrophils via a high-affinity G protein-coupled receptor 
(CXCR1) and a common receptor shared by other members 
of the CXC family (CXCR2). A nonpeptide Inhibitor of CXCR2 
(SB225002) has been discovered by screening; It blocks the 
chemotactic response of neutrophils to IL-8 and other CXC 
chemokines, such as GRO-a, which are also increased in 
COPD (12). 

Other chemokines may be involved in COPD. The recruit-
ment of large numbers of activated macrophages (presumably 
from blood monocytes) may be dependent on CC chemokines 
such as monocyte chemoattractive peptides (MCP-1 to MCP-5), 
which activate CC receptors (CCR2) on macrophages (10). 

Tumor Necrosis Factor a Inhibitors 
Tumor necrosis factor a (TNF-a) levels are raised in the spu-
tum of patients with COPD (11) and induces IL-8 in airway 
cells (13). Humanized TNF antibodies have been developed 
for clinical use and are effective in other chronic Inflammatory 
disease, such as rheumatoid arthritis and inflammatory bowel 
disease. Soluble TNF receptors, which sequester released 
TNF, have also been developed and have entered clinical tri-
als. There may be problems with long-term administration be-
cause of the development of blocking antibodies and repeated 
injections are Inconvenient. TNF convertase, which prevents 
the release of active TNF-a, may be a more attractive target 
because It is possible to discover small molecule Inhibitors, 
some of which are also matrix metalloprotease inhibitors. 

Antioxidants 
Oxidative stress is Increased In patients with COPD, particu-
larly during exacerbations, and reactive oxygen species con-
tribute to Its pathophyslology (14). Oxidants are present In 
cigarette smoke (1014 molecules per pull) and are produced 
endogenously by activated Inflammatory cells, Including neu-
trophils and alveolar macrophages. This suggests that antioxi-
dants may be of use in the therapy of COPD. N-Acetylcysteine 
(NAC) provides cystelne for enhanced production of glu-
tathione (GSH) and has antioxidant effects in vitro and in 
vivo. In clinical studies NAC reduces the number of exacerba-
tions of COPD and in an uncontrolled study appeared to re-
duce the rate of decline in FEy1 over a 2-yr period (15). Al-
though epidemiological studies have linked COPD to poor 
intake of dietary antioxidants, such as vitamins C and E, there 
have been no controlled trials of these vitamins in COPD. It is 
likely that more effective antioxidants will be developed for 
clinical use In future. Spin-trap antioxidants, such as a-phenyl-
N-tert-butyl nitrone, are much more potent and inhibit intra-
cellular reactive oxygen species formation by forming stable 
compounds (16). 

Prostanoid Inhibitors 
Oxidative stress may result In the nonenzymatic formation of 
prostanold mediators, Isoprostanes, directly from arachidonic 
acid without the involvement of cyclooxygenase. There Is In-
creased formation of isoprostanes in COPD (17). The most 
abundant isoprostane, 8-iso-prostaglandin F2a, Is a potent con-
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Figure 1. Targets for COPD therapy, based on current understanding of the inflammatory mechanisms. 
Cigarette smoke (and other irritants) activate macrophages in the respiratory tract that release neutrophil 
chemotactic factors, including interleukin 8 (IL-8) and leukotriene B4 (LTB4). Macrophages may recruit 
and activate other macrophages via other chemokines such as macrophage chemoattractant peptide 1 
(MCP-1). These cells then release proteases, such as neutrophil elastase (NE) and matrix metalloprotein-
ases (MMP), that break down connective tissue in the lung parenchyma, resulting in emphysema, and 
also stimulate hypersecretion of mucus. These enzymes are normally counteracted by protease inhibitors, 
including a1-antitrypsin (a, -AT) and secretory leukoprotease inhibitor (SLPI). Cytotoxic T cells (CD8) may 
also be involved in the inflammatory cascade. 

strictor of human airways in vitro, acting partly via stimulation 
of thromboxane prostanoid (TP) receptors (18). This suggests 
that thromboxane receptor antagonists, such as seratrodast and 
Bay u3405, might be beneficial In COPD. The role of prostag-
landins In COPD is unknown. In patients with bronchiectasis 
Indomethacin has an Inhibitory effect on chemotaxis of periph-
eral neutrophils, but no effect on neutrophils In sputum (19). 

NEW ANTHNFLAMMATORY TREATMENTS 
COPD Is characterized by chronic Inflammation of the respi-
ratory tract, even In ex-smokers. Bronchoalveolar lavage and 
induced sputum in patients with COPD demonstrate increased 
numbers of neutrophils and macrophages (11). At sites of lung 
destruction In the lung parenchyma there are Increased num-
bers of macrophages and CD8 (cytotoxic) T lymphocytes 

’-’ and similar changes are seen In the airway walls (20). The 
mechanisms of the neutrophlllc Inflammation In COPD 
not 3’et cei[ilhirbutiflsllkely that neutrophil chethotactie fac-

and possibly from epithelial cells and CD8 T lymphocytes. It 
Is Important to elucidate more precisely the molecular and cel-
lular mechanisms of COPD In order to identify novel targets 
for therapy. Our current superficial understanding of COPD 
suggests that there may be several approaches (Figure 1). 

The Disappointment of Corticosteroid Therapy 
Because there is chronic Inflammation in COPD airways It 
was argued that Inhaled corticosteroids might prevent the pro-
gression of the disease. The efficacy of corticosterOlds in COP 
is still uncertain, but this very uncertainty implied that they 
are of little benefit (21). There is little evidence that inhaled 
corticosteroids are beneficial in COPD, although there may be 
a minority of patients (’�’ 10916) who have some response to 
steroids and these patients should probably be regarded as 
having concomitant asthma. Several studies of the long-term 
use of Inhaled corticosteroids In slowing disease progression 
have been reported, confirming that there Is no significant 

benefit. This might be predicted by the demonstration that 
neither Inhaled nor oral corticosteroids have any significant 
effect on neutrophil counts, granule proteins, or Inflammatory 
cytokines in induced sputum (22). A trivial inhibitory effect on 
neutrophil chemotaxis and neutrophil elastase activity has 
been reported, but in another study there was no effect on 
proteases or antiproteases in induced sputum. This Is In marked 
contrast to the efficacy of corticosteroids In asthma and their 
ability to reduce eoslnophil counts in induced sputum (22). How-
ever, corticosterolds are effective In treating acute exacerba-
tions in COPD, presumably via some as yet undefined antlin-
flammatory effect (23), but possibly related to the fact that 
there Is an increase In eosinophils in the airways during acute 
exacerbations of COPD. The disappointing action of corticos-
terolds in COPD suggests that novel types of nonsteroidal an-
tllnfiammatory treatment may be needed. One of the reasons 
that corticosteroids may be ineffective Is that they are usually 
ineffective in neutrophilic Inflammation and prolong the sur-
vival of neutrophils by delaying apoptosis. Furthermore, corti-
costeroids fail to inhibit the elevated IL-8 and TNF-a levels In 
induced sputum in patients with COPD, although synthesis of 
these cytokines would be expected (22). This may indicate 
that there is an element of corticosterold resistance in COPD 
that may be a part of the disease process. 

TABLE 2 

NEW ANTIINFLAMMATORy DRUGS FOR COPD 

Phosphodiesterase 4 Inhibitors (S8 207499, CP 80633, CDP-840) 
NF-KB inhibitors (I-KBkinase inhibitors, 
Adhesion molecule inhibitors (anti-CD11/CD18, anti-ICAM-1, E-selectin inhibi-

tors) 
Prostaglandin E analogs (misoprostil, butaprost) 
Interleukin 10 
p38 MAP kinase Inhibitors (SB 203580, SB 220025, RWJ 67657) 
Colchicine 4 
Macrolide antibiotics (erythromycin, clarlthromycin, roxithrornycin) 
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There are several new approaches to anthnflammatory 
treatment in COPD (Table 2). 

Phosphodiesterase 4 Inhibitors 

Inhibition ofphosphod1esterasesJeyc-AMP 
content ofü6p,rlUngjri  reduced cbemotaxis,act-
vatiodeghulittóàrididherºnce(24) Theophylline Is a 
weak and nonselective PDE Inhibitor and has Inhibitory ef-
fects on neutrophil function In vitra Unlike corticosterold 
treatment In patients with COPD, theophylilne reduces neutro-
phil counts In induced sputum (25). The predominant Isoen-
zyme In Inflammatory cells Is PDE4, and several PDE4 Inhibi-
tors are now In clinical development for asthma. PDE4 
Inhibitors also Inhibit the function of macrophages and CD8 
T lymphocytes, which are also involved In the Inflammatory 
process In COPD (Figure 2). Many of the first-generation 
PDE4 Inhibitors have been limited by side effects ptIcully 
nausea In se ffOi1PDE4 Irihlbitors such as SB 
207499 this may be less of problem anda trial of this drug 
has shown anhftiprovement 104"g function and symptoms of 
patients wltlimoderateCOPD 

NF-KB Inhibitors 

The transcription factor NF-KB regulates the expression of IL-8 
and TNF-a and its inhibition therefore Inhibits neutrophilic 
Inflammation (26). There are several possible approaches to 
Inhibition of NF-KB, including gene transfer of the inhibitor of 
NF-KB (I-KB), a search for Inhibitors of I-uB klnases (11(K), 
NF-KB-inducing kinase (NIK), and I-KB ubiqultin ligase, which 
regulate the activity of NF-KB, and the development of drugs 
that Inhibit the degradation of I-KB (27). One concern about 
this approach is that effective inhibitors of NP-KB may result 
in Immune suppression and Impair host defenses, since knock-
out mice who lack NF-KB proteins succumb to septicemia. 

Adhesion Molecule Blockers 

Neutrophil recruitment into the lungs and respiratory tract Is 
dependent on adhesion molecules expressed on neutrophils 
and endothelial cells in the pulmonary and bronchial circula-
tions. Neutrophil adhesion In response to chemotactic factors 
is characterized by expression of the Integrins CD11a/CD18 
(LFA-l) and CD11bICD18 (Mac-1) on the surface of the neu-
trophil and their interaction with their counterreceptors, In-
cluding intercellular adhesion molecule 1 (ICAM-1), on en-
dothelial cells. E-selectjn on endothelial cells also interacts 
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Figure 2. Effect of phosphodiesterase 4 (PDE4) inhibitors on the 
Inflammatory process in COPD. PDE4 inhibitors Inhibit the activa-
tion of macrophages, neutrophils, and CD8 T lymphocytes. 

with sialylLewis)L on neutrophils. Bronchial biopsies of pa-
tients with COPD have demonstrated Increased expression of 
E-selectln on vessels and ICAM-i on epithelial cells (28). 
Drugs that interfere with these adhesion molecules should 
therefore Inhibit neutrophil Inflammation in COPD. Mono-
clonal antibodies to CD18, ICAIvI-1. and E-selectln Inhibit neu-
trophil accumulation in animal models of lung inflammation. 
Small molecule Inhibitors of adhesion molecules are now in 
clinical development. However, there are concerns about this 
therapeutic approach for a chronic disease, as an impaired 
neutrophilic response may Increase the susceptibility to Infec-
tion. Indeed, a congenital deficiency of 13m lntegrins results In 
leukocyte adhesion deficiency syndrome, characterized by re-
current septicemia. 

Interleukin 10 

IL-10 Is a cytokine with a wide spectrum of antlinflammatory 
actions. It inhibits the secretion of TNF-a and IL-8 from mac-
rophages, but tips the balance in favor of antiproteases by de-
creasing the expression of matrix metalloproteinases, while 
increasing the expression of tissue inhibitors of matrix metal-
loprotelnases (TilviPs) (29). IL-10 Is currently in clinical trials 
for other chronic inflammatory diseases (inflammatory bowel 
disease, rheumatoid arthritis, and psoriasis), Including patients 
with steroid resistance. Treatment with daily injections of 
IL-10 over several weeks has been remarkably well tolerated. 
IL-10 may have therapeutic potential In COPD, especially if a 
selective activator of IL-10 receptors or signal transduction 
pathways can be developed. Some currently available drugs, 
Including theophylline and PDE4 Inhibitors, may also Increase 
the secretion of IL-10. 

p38 MAP Klnase Inhibitors 

Mltogen-activated protein (MAP) kinases play a key role in 
chronic Inflammation and several complex enzyme cascades 
have not been defined (30). One of the p38 MAP kinase path-
ways Is involved In secretion of cytokines, including IL-8 and 
TNF-ct. Nonpeptide Inhibitors of p38 MAP kinase, such as SB 
203580, SB 220025, and RWJ 67657, have now been developed 
and these drugs have a broad range of antlinflammatory effects. 

Other Neutrophil Inhibitors 

Prostaglandin E2 (PGE2) is a potent Inhibitor of the oxidative 
burst in neutrophils and its effects are mediated via EP2 recep-
tors. Selective El’2 agonists, such as misoprostll and butaprost, 
may therefore be effective in suppressing neutrophil activa-
tion, but have not been studied in COPD. 

Coichicine potently Inhibits neutrophil activation, enzyme 
release, and chemotaxis by disrupting cyctoskeletal microtu-
bule structure. A controlled trial of coichicine In COPD showed 
some reduction in neutrophil elastase activity (31). 

PROTEASE INHIBITORS 

There Is compelling evidence for an imbalance between pro-
teases that digest elastin (and other structural proteins) and 
antiproteases that protect against this in COPD. This suggests 
that either Inhibiting these proteolytic enzymes or Increasing 
antiproteases may be beneficial and theoretically should pre-
vent the progression of airflow obstruction in COPD (Table 
3). Considerable progress has been made in Identifying the en-
zymes involved In elastolytic activity In emphysema and In 
characterizing the endogenous antiproteases that counteract 
this activity. 
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TABLE 3 

PROTEASE INHIBITORS FOR COPD 

Neutrophil elastase inhibitors (ICI 200355, ONO-5046, MR-889, 1658,758) 
Cathepsin Inhibitors (suramin) 
Matrix metalloproteinase inhibitors (batimastat. marimastat, selective MMP in-

hibitors) 
a1-Antltiypsin (purified, human recombinant, gene transfer) 
Secretory leukoprotease inhibitor (human recombinant, gene transfer) 
Elafin 

Neutrophil Elastase Inhibitors 
Neutrophil elastase (NE), a neutral serine protease, Is a major 
constituent of lung elastolytic activity. In addition, It potently 
stimulates secretion of mucus and Induces IL-8 release from 
epithelial cells and therefore may perpetuate the Inflamma-
tory state. This has led to a search for neutrophil elastase In-
hibitors. Peptide NE Inhibitors, such as ICI 200355, and non-
peptide Inhibitors, such as ONO-5046, have been developed 
and have high potency (32, 33). These drugs Inhibit neutrophil 
elastase-Induced lung injury in experimental animals, whether 
given by inhalation or systemically (32), and Inhibit neutrophil 
elastase-induced secretion of mucus in vitro. There are few 
clinical studies of neutrophil elastase In COPD. A clinical 
study of oral MR889 administered for 4 wk showed no overall 
effect on plasma elastin-derived peptides or urinary desmo-
sine (markers of elastolytic activity), but these may not be sen-
sitive markers (34). These inhibitors act extracellularly and 
may not Inhibit the enzyme at the site of release when neutro-
phils adhere to connective tissue. Intracellular NE inhibitors 
might therefore be more effective, at least In preventing lung 
destruction. Although neutrophil elastase is likely to be the 
major mechanism mediating elastolysis In patients with a1-anti-
trypsln (a1 -AT) deficiency, It may well not be the major elas-
tolytic enzyme In smoking-related COPD, and It is Important 
to consider other enzymes as targets for Inhibition. 

Cathepsin Inhibitors 
Neutrophil elastase Is not the only proteolytic enzyme se-
creted by neutrophils. cathepsin G and protelnase 3 have 
elastolytic activity and may need to be Inhibited together with 
neutrophil elastase. cathepsins (cathepsins B, L, and S) are 
also released from macrophages. Suramin, a hexasulfonated 
naphthylurea that has been used as an antitumor drug, is a po-
tent inhibitor of cathepsin G, protelnase 3, and neutrophil elas-
tase (35). Novel and more specific cathepsin Inhibitors and now 
In development. 

Matrix Metalloproteinase Inhibitors 
Matrix metalloproteinases (MMPs) are a group of more than 
20 closely related endopeptidases that are capable of degrad-
ing all of the components of the extracellular matrix of lung 
parenchyma, Including elastin, collagen, proteoglycans, lami-
stirs, and fibronectin. They are produced by neutrophils, alveo-
lar macrophages, and airway epithelial cells. Increased levels 
of collagenase (MMP-1) and gelatinase B (MMP-9) have been 
detected In bronchoalveolar lavage fluid of patients with em-
physema. Lavaged macrophages from patients with emphy-
sema express more MMP-9 and MMP-1 than do cells from 
control subjects, suggesting that these cells, rather than neu-
trophils, may be the major cellular source (36). Alveolar mac-
rophages also express a unique MMP, macrophage metal-
loelastase (MMP-12) (37). MI4P-12 knockout mice do not 
develop emphysema and do not show the expected Increases 
In lung macrophages after long-term exposure to cigarette smoke 

(38). Tissue inhibitors of metalloprotelnases (TIMPs) are en- I 
dogenous inhibitors of these potent enzymes and several 
TIMPS have now been characterized. There are several ap-
proaches to inhibiting MMPs (39). One approach is to en-
hance the secretion of TIMPs and another Is to inhibit the In-
duction of MMPs In COPD. MMPs may show Increased 
expression with cigarette smoking through induction in re-
sponse to Inflammatory cytokines, oxidants, and other en-
zymes, such as neutrophil elastase. It may be possible to pre-
vent this induction with specific transcription inhibitors. 
Another approach Is to develop specific enzyme inhibitors. 
Tetracyclines and hydroxamates, such as bathnastat (313-94) 
and the orally active marlxaastat (1313-2516), are nonselective 
MMP Inhibitors. Side effects of such drugs may be a problem 
In long-term use, however. More selective inhibitors of Indi-
vidual IvllvIPs, such as MMP-9 and MMP-12, are now In devel-
opment and are likely to be better tolerated in chronic ther-
apy. However, It Is still not clear whether there is one 
predominant MMP in COPD or whether a broad-spectrum in-
hibitor will be necessary. 

a1-Antitiypsin 
The association of a1-AT deficiency with early onset emphy-
sema suggested that this endogenous Inhibitor of NE may be 
of therapeutic benefit In cope. cigarette smoking Inactivates 
al-AT, resulting In unopposed activity of NE and cathepsins. 
Extraction of al-AT from human plasma Is expensive and ex-
tracted a1-antitrypsln is available only in a few countries. This 
treatment must be given intravenously and has a half-life of 
only 5 d. This has led to the development of Inhaled formula-
tions, but these are inefficient and expensive (40). Recombi-
nant a1-AT with amino add substitutions to Increase stability 
may result in a more stable product. Gene therapy Is another 
possibility, using a adenovirus vector or liposomes, but there 
have been major problems in developing efficient delivery sys-
tems. There is a particular problem with gene transfer In a1-

AT deficiency In that large amounts of protein (1-2 g) need to 
be synthesized each day. Human a1-AT has now been avail-
able for more than 10 yr, but even In patients with severe a1 -

AT deficiency and emphysema there is only a marginal effect 
on the rate of decline In FEy1 (41). There Is no evidence that 
a1-AT treatment would halt the progression of COPD and 
emphysema In patients who have normal plasma concentra-
tions. 

Serpins 
Other serum protease Inhibitors (serpins), such as elafin, may 
also be Important In counteracting elastolytic activity In the 
lung. Elafin, an elastase-specific inhibitor, Is found in broncho-
alveolar lavage and is synthesized by epithelial cells In re-
sponse to Inflammatory stimuli (42). Serpins may not be able 
to inhibit NE at the sites of elastin destruction, owing to tight 
adherence of the Inflammatory cell to connective tissue. Fur-
thermore, these proteins may become Inactivated by the In-
flammatory process and the action of oxidants, so that they 
may not be able to adequately counteract elastolytic activity In 
the lung unless used In conjunction with other therapies. 

Secretory Leukoprotease Inhibitor 
Secretory leukoprotease Inhibitor (SLPI) Is a 12-kD serpin 
that appears to be a major inhibitor of elastase activity in the 
airways. It Is secreted by epithelial cells (42) and Its secretion 
is Increased by corticosterolds in vitro (43). In vitro recombi-
nant human SLPI Is more effective at inhibiting neutrophil-
mediated proteolysis than at-AT (44). Recombinant human 
SLPI given by aerosolization increases anti-neutrophil elastase 
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activity in epithelial lining fluid for more than 12 h, indicating 
potential therapeutic use (45). 

MUCOREGULATORS 

Increased secretion of mucus is found In all patients who 
smoke heavily, Irrespective of airflow obstruction. However, 
epidemiological data suggest that hypersecretion of mucus is 
significantly associated with a more rapid decline In FEy1 and 
increased hospitalization of patients with COPD (46). This 
suggests that it may be Important to develop drugs that Inhibit 
the hypersecretion of mucus, although it is Important to find 
drugs that do not suppress normal mucous secretion or impair 
mucocifiary clearance. There are several types of mucoregula-
tory drug in development. 

Tachykinin Antagonists 
Tachykinins are potent stimulants of mucous secretion from 
submucosal glands and goblet cells In human and animal air-
ways and act via NK1 receptors. In animal studies cigarette 
smoke induces airway secretion of mucus via release of tachyki-
nins from sensory nerves through a local axon reflex mechanism 
(47). NK1 antagonists markedly inhibit neurogenic secretion 
of mucus and may therefore have potential as mucoregulators 
in cigarette smoke-induced chronic bronchitis. Several potent 
nonpeptide NK1 receptor antagonists, such as CP-99,994 and 
SR 140333, are now In clinical development, and while it Is un-
likely that they will be useful In asthma, they might have a role 
as regulators of hypersecretion of mucus In COPD. 

Sensory Neuropeptide Release Inhibitors 
Another approach to blocking tachykinin-mediated effects is 
to inhibit the release of tachykinins from sensory nerve end-
ings, via activation of prejunctional receptors (48). Of these 
receptors, p.-opioid receptors are most effective and the -opi-
old agonist morphine potently Inhibits cigarette smoke-induced 
secretion of mucus In animal airways. In human airways in 
vitro morphine inhibits secretion of mucus activated via stimu-
lation of sensory nerves. While morphine itself may not be 
useful as a therapeutic agent because of addiction, peripher-
ally acting opiold agonists that do not cross the blood�brain 
barrier, such as BW443, might be of use. 

Many prejunctional receptors appear to operate via the 
opening of a common potassium (K) channel, suggesting that 
K channel openers may be useful in blocking the secretion of 
mucus. Openers of ATP-dependent K channels, such as levcro-
makallm, have an Inhibitory effect on cigarette smoke-induced 
secretion of mucus in animals. 

Mediator and Enzyme Inhibitors 
Many mediators stimulate secretion of mucus from submu-
cosal glands and/or goblet cells and may therefore contribute 
to increased secretion of mucus in COPD. It is unlikely, how-
ever, that any mediator antagonists (e.g., anti-leukotrienes) 
would have a major effect on secretion of mucus. NE and 
other proteases are potent stimulants of submucosal gland and 
goblet cell secretion, suggesting that protease Inhibitors may 
have Inhibitory effects on secretion of mucus, as well as Inhib-
iting lung destruction. Inhalation of the cyclooxygenase Inhibi-
tor Indomethacin is reported to reduce hypersecretion of mu-
cus in patients with COPD (49), but long-term trials of COX 
inhibitors have not yet been undertaken. 

MUC Gene Suppressors 
Nine MUC genes that encode mucin proteins have already been 
cloned and many are expressed in human airways. MUC5AC 

(particularly in goblet cells), MUC5B (particularly In submu-
cosal glands), MUC4, and MUC8 appear to be Important in 
airway mucus. MUC5AC may be upregulated by Inflamma-
tory cytokines and Inhibited by glucocorticolds (50). It is pos-
sible that drugs may be developed that inhibit the abnormally 
Increased expression of MUC genes in COPD, while preserv-
ing baseline secretion of MUC2. Such drugs, other than corti-
costerolds, have not yet been developed. 

Mucolytic Agents 
Several drugs were developed to reduce viscosity of mucus, 
thus aiding clearance from the respiratory tract. These drugs 
include cysteine derivatives such as N-acetylcysteine, methyl-
cysteine, and carboclsteine, which are effective in reducing the 
viscosity of mucus in vitro, but there is little convincing evi-
dence that they increase clearance of mucus In patients with 
COPD. DNase also reduces sputum viscosity, particularly 
when sputum is infected, as DNA Is a major determinant of 
sputum viscosity. Although nebulized recombinant human 
DNase (dornase all’a) appears to improve the rheological prop-
erties of mucus in patients with cystic fibrosis, this has not 
been reported in COPD. It is possible that more effective mu-
colytic agents will be developed In future. 

Macrolide Antibiotics 
Erythromycin Inhibits mucin secretion from human airways 

in 

vitro and appears to be interactive with cortIcosteroids (51). 
This property does not appear to be related to its antibiotic ac-
tivity and is consistent with other studies demonstrating an In-
hibitory action of erythromycin on cell secretion. The molecu-
lar mechanisms involved in these effects need to be defined 
and controlled studies in COPD may be indicated. 

ALVEOLAR REPAIR 

Since a major mechanism of airway obstruction in COPD is 
loss of elastic recoil due to proteolytic destruction of lung pa-
renchyma, it seems unlikely that this could be reversible by 
drug therapy, although it might be possible to reduce the rate 
of progression by preventing the Inflammatory and enzymatic 
disease process. It is even possible that drugs might be devel-
oped that will stimulate regrowth of alveoli. Retinoic acid in-
creases the number of alveoli in rats and, remarkably, reverses 
the histological and physiological changes induced by elastase 
treatment (52). It is not certain whether such alveolar prolifer-
ation is possible In adult human lungs, however. Retinoic acid 
activates intracellular retinoic acid receptors, which act as 
transcription factors to regulate the expression of many genes. 
The molecular mechanisms Involved, and whether this can be 
extrapolated to humans, are not yet known. Several retinoic 
acid receptor subtype agonists have now been developed that 
may have a greater selectivity for this effect. 

Hepatocyte growth factor (HGF, scatter factor) has a ma-
jor effect on the growth of alveoli In fetal lung (53) and It Is 
possible that in future drugs might be developed that switch 
on responsiveness to HGF in adult lung or mimic the action of 
HGF. 

ROUTE OF DELIVERY 

Bronchodilators are currently given via Inhalers, either me-
tered dose Inhalers or dry powder Inhalers, that have been op-
tirnized to deliver drugs to the respiratory tract In asthma. But 
in emphysema the Inflammatory process takes place in the lung 
parenchyma. This implies that If a drug is to be delivered by 
Inhalation It should have a lower mass median diameter, so 
that there is preferential deposition in the lung periphery. It 
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may be more appropriate to give therapy parenterally, as It 
will need to reach the lung parenchyma via the pulmonary cir-
culation, but parenteral administration may increase the risk 
of systemic side effects. 

FUTURE DIRECTIONS 

New drugs for the treatment of COPD are needed. While pre-
venting and quitting smoking Is the obvious preferred ap-
proach, this has proved to be difficult In the majority of pa-
tients. In addition, it is likely that the inflammatory process 
Initiated by cigarette smoking may continue even when smok-
ing has ceased. Furthermore, approximately 10% of patients 
with COPD are nonsmokers. COPD may be due to other en-
vironmental factors (pollutants, passive smoking, other in-
haled toxins) or due to developmental changes in the lungs. 

Genetic Risk Factors for COPD 
It is Important to Identify the factors that determine why only 
10-20% of smokers develop COPD. So far this Is little under-
stood, although It Is likely that genetic factors are Important 
(54). A clearly established genetic risk factor for COPD Is the 
ZZ allele of the a1-antltrypsln gene, although heterozygotes 
may be at slightly increased risk. There Is also an association 
with a polymorphism of the TNF-a gene (TNF) that Is associ-
ated with greater Inducibility of TNF-a. There are also weak 
associations with a1-antichymotrypsin, a-macroglobulln, and 
vitamin D-binding protein. A polymorphism in the gene for an 
enzyme, microsomal epoxide hydrolase, that is responsible for 
metabolism of reactive epoxide Intermediates, which may be 
generated in tobacco smoke, has been associated with a four-
to fivefold increased risk of COPD and emphysema. It Is likely 
that many other genetic polymorphisms will be discovered that 
will confer risk on smokers for the development of COPD and 
emphysema, so that It will eventually be possible to Identify 
at-risk patients and focus more effective therapies on these 
patients before lung function becomes too Impaired. 

Identification of Novel Therapeutic Targets 
Identification of genes that predispose to the development of 
COPD in smokers may identify novel therapeutic targets. Pow-
erful techniques, Including high-density oligonucleotide arrays 
(gene chips), are able to Identify multiple polymorphisms; dif-
ferential display may identify the expression of novel genes 
and proteomics of novel proteins expressed. 

Early Detection of Disease 
Since at the moment COPD is Irreversible and slowly progres-
sive It will become ever more Important, as effective therapies 
emerge, to Identify early cases before symptoms develop. 

Surrogate Markers 
Several drugs now in development may be useful in COPD. 
These Include LTB4 antagon1stsand5LCL1nhthltors, PDE4 

will be difficult to demonstrate the efficacy of such treatments, 
as determination of the effect of u any drg on the i-ai ui de-
cline In lung function will require large studies over at las 2 yr. 
There Is an urgent need to develop surrogate markers. such as 
in tho anal’sisof sputum parameters clls, mediators, en-
zymes), that may predict the clinical usefulness of such drugs. 
More research on the basic cellular and molecular mechanism 
of COPD and emphysema is urgently needed to aid the logi-
cal developmeof new  therapies for this common and import-
ant disease for which no effective preventative treatments cur-
rently exist. 
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second (FEV1) of 1.00 (0.40) 1 were studied. Theophylline (600 or 800 
mg daily), ipratropium bromide (160 micrograms), a combination of both 
drugs, and placebo were given in a randomised, double blind, four period 
crossover design study. Spirometric data, pulse rate, and blood pressure 
were assessed before and at 90 and 120 minutes after inhalation. 
Symptom limited progressive cycle ergometer exercise tests (20 
watts/mm) were performed 90 minutes after each inhalation, and 
dyspnoea was measured during exercise using the Borg scale. RESULTS: 
The mean (SD) serum theophylline concentration was 18.3 (6.3) 
micrograms/ml, and seven patients had side effects during treatment with 
theophylline. Theophylline and Ipratropium bromide produced greater 
Increases in FEV1, maximal oxygen consumption, maximal minute 
ventilation, and several dyspnoea ratios than placebo. There were no 
differences between theophylline and ipratroplum bromide except in 
maximal heart rate. A combination of both drugs produced greater 
Improvements in pulmonary function and exercise capacity than either 
drug alone. CONCLUSIONS: Both high dose theophylline and high dose 
ipratropium bromide improved exercise capacity in patients with stable 
COPD. Although data based on short term effects cannot be directly 
applied to long term therapy, theophylline added to an inhaled 
anticholinergic agent may have beneficial effects on exercise capacity in 
patients with COPD. 

PMID: 9741369 [PubMed - indexed for MEDUNE] 

Display I AbstractPlus Show J20 Sort By 
-- 

Send to - 

Write to the Help Desk 
fflliiLMftii!– 

Department of Health & Human Services 
Privacy Statement I Freedom of Information Act I Disclaimsr 

1 de 1 28/12/2007 01:54 p.m. 



The effects of the combination of inhaled ipratrop ... [Chest. 1997] - ... http://www.ncbi.nlm.nih.gov/pubmed/91 87165?ordinalpos"32&itoo... 

A service of the U.S. National Library of Medicine I My NCBI i 
and the National Institutes of Health I I FSian ml FRepisterl 

All Databases PubMed Nucleotide Protein Genome Structure 

Search PubMed for F Go 

9 Limits Preview/Index History Clipboard Details 

Limits: Publication Date from 1980/01/01 to 2000/12/30 

Display JAbstractPlus Show120 ISIBy d to 

All: I Review: 0 

OMIM PMC Journals Books 

Clear 

tE’j 
1 1: Chest. 1997 Jun; 111(6):1509-13. fFtil1 Text ’ Links 

Jir jChest I 

The effects of the combination of inhaled Ipratroplum and oral theophylline in Related Links 
asthma. 

A comparison of inhaled Ipratropium. oral 
Burki NK. theophylline plus inhaled beta-agor [Chest 1994] 

Division of Pulmonary and Critical Care Medicine, University of Kentucky Medical Center, 
Comparison of the bronchodilatino effect of 
salmeterol and zafirlukast in o [Respiration. 2001] 

Lexington 40536, USA. 
Inhaled saimeterol: a review of its efficacy In 

BACKGROUND: In comparison to beta-agonist drugs, which are the primary chronic obstructive pulmonar [Drugs Aging. 2001] 
bronchodilator drugs In current use In asthma, both oral theophylline and Inhaled Tiotropium bromide. A review of its use as 
Ipratropium have a weaker bronchodilating action in asthma. Although a number maintenance therapy in p [Treat RespirMed. 2004] 
of studies have shown an additive effect of Ipratropium in combination with 
beta-agonist bronchodilator drugs in asthmatics, to our knowledge, the effects of The additive effect of theophylline on a 
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STUDY OBJECTIVE: To assess whether the combination of oral theophylline and 
See all Related Articles... Inhaled ipratropium has an additive bronchodilator effect in asthmatics. DESIGN: 

Double-blind, placebo-controlled, crossover study. SUBJECTS: Nineteen patients 
(8 male, 11 female) with mild-to-moderate stable asthma. METHODS: Initially the 
optimal single oral dose of theophylline required to achieve therapeutic blood 
levels (10 to 20 mlcrog/mL) was established in each patient. They then returned 
at varying intervals on 4 subsequent days. On each day, they received, In a 
random, placebo-controlled, double-blind, crossover design, one of four different 
therapies: oral and inhaled placebo; oral theophylline at the established optimal 
dose (range, 300 to 700 mg) plus inhaled placebo; oral placebo plus Inhaled (40 
microg) ipratropium; and the combination of theophylline and ipratroplum. 
Spirometry was performed at baseline and at 15 mm, 30 mm, and hourly 
Intervals for 6 h after therapy. RESULTS: Each drug regimen resulted in a 
significant (p<0.05) Increase in FEV1, but the combined regimen resulted in a 
significantly greater bronchodiiatlon (p<0.05) over either Ipratropium or 
theophylline alone (FEV1=3.00+/-0.75 L vs 2.48+/-0.77 L vs 2.61+/-0.72 L, 
respectively, at 3 h postdrug). CONCLUSIONS: There was a significant, early, 
sustained additive bronchodilator effect of the combination therapy; there were 
no untoward side effects. These findings indicate that the addition of inhaled 
Ipratroplum to oral theophylline provides greater bronchodilation than either drug 
alone and may be a useful therapeutic modality in asthma. 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. Descripción: Folios: 55 a 79 

1.2. Reivindicaciones: Folios: 80 a 83 
Folios: 143 a 148 Memorial de 24/08/2007 

1.3. Dibujos: Folios: 84 a 86 

1.4. Datos PCT: Solicitud Internacional: PCT/EP02/01988 
Capitulo II 
Fecha Sol. Internacional: 26/02/2002 
PublicaciOn. Internacional: W002/069945 
Fecha Pub. Internacional: 12/09/2002 
Fecha lnicio Fase Nacional: 07/10/2003 
Solicitud Nacional: CO 03 77336 
Fecha 501. Nacional: 04/09/2003 

1.5. Prioridad: DE10110772.2 de 07/03/2001 

1.6 Respuesta del solicitante: Folios: 136 a 1546 Memorial de 24/08/2007 



2. Objeto de la invención 

TItulo de la solicitud 

"Nuevas composiciones de medicamentos sobre Ia base de agentes 
anticolinergicos e inhibidores de PDE-IV" 

Reivindicaciones 

Reivindicaciones I a 10, 13, 14 y 19: Se reivindica una composición 
caracterizada porque contiene una o mÆs sales de tiotropio (1) combinada con 
uno o mÆs inhibidores de PDE-IV () 

El compuesto (1) se encuentra en forma de cloruro, bromuro, yoduro, metano-
sulfonato, sulfato o p-toluen-sulfonato. El compuesto () se selecciona del grupo 
que consiste en: enprofilina, roflumilast, ariflo, Bay-1 98004, CP-325,366, BY343, 
0-4396 (Sch-351 591), V-11 294A, AWD-I 2-281, asI coma los heterociclicos 
nitrogenados de la formula general (2a): 

R1 

\ 

R3 

Reivindicacione $ 11 y 12: Se reivindica un polvo inhalabley las cÆpsulas 
caracterizadas porque el polvo inhalable tiene un tamaæo de particula de 250pm 
Reivindicaciones 15 a 18: Se reivindica un aerosol inhalable que contiene 
propulsor 
Reivindicaciones 20 a 30: Se reivindica una suspensiOn para inhalaciôn 
caracterizada porque el valor de pH es de 2 a 7 y preferiblemente 2 a 5. 

Sustento Descriptivo 

La invención se refiere a composiciones medicamentosas sobre la base de 
agentes anticolinØrgicos e inhibidores PDEIV, procedimientos para su 
preparaciOn y su utilizaciôn en la terapia de enfermedades de las vIas 
respiratorias. 

Se ha encontrado que se puede observar un efecto inesperado de orden 
sinergico al realizar el tratamiento de enfermedades inflamatorias u obstructivas 
de las Was respiratorias cuando uno o varios agentes anticolinØrgicos pasan a 
utilizarse en comün con uno o varios inhibidores PDE IV. Por causa del efecto 
sinØrgico las combinaciones de medicamentos conformes al invento se pueden 
emplear con una dosificación menor que la que se presenta en el caso de una 
monoterapia. 

� Una vez catalogada la invención Østa se clasificO en la secciôn: A 61 K 31/9 

de la Clasificación Internacional de Patentes. 

3. De la solicitud de Patente 



3.1. Reivindicaciones (artIculo 30 D. 486) 

Nuevamente esta dependencia se permite seæalar al seæor solicitante que se 
pretende protecciOn para una generalidad de mezclas, amparadas todas bajo las 
categorlas farmacológicas que se producen cuando se discriminan los compuestos 
pore! mecanismo de acciOn. De esta forma cuando se habla de agentes Inhibidores 
PDE IV en combinaciôn con sales de tiotroplo se hace alusión a una gran variedad 
de sinergismos farmacológicos derivados todos de la gran variedad de mezclas que 
se pueden obtener de combinar las sales con todos los inhibidores PDE IV que 
relaciona el solicitante en las clÆusulas 4 y 5. 

Como ya se seæaló el sinergismo debido el comportamiento farmacolôgico y 
farmacodinÆmico de un compuesto depende (mica y exclusivamente del compuesto 
que produce Ia acciOn, de su mecanismo y obviamente de sus propiedades quimicas 
y fIsicas, de esta forma una interpretaciôn inequivoca del alcance de las 
combinaciones solo puede producirse si se conoce con exactitud los compuestos 
que fueron objeto de comprobación e investigaciOn cientIfica, hecho Øste que no 
ocurrió como ya se habla mencionado en el requerimiento tØcnico anterior. 

Se reitera que una invenciôn de producto debe definirse en tØrminos de sus 
caracterIsticas esenciales que para el presente caso corresponde a los compuestos 
quimicos que al ser combinados generan un efecto terapØutico sinØrgico. Pero dada 
la manera como se reclaman, esto es, haciendo alusión al mecanismo de acción 
como inhibidores PDEIV, el objeto se reivindica en tØrminos del resultado a alcanzar 
es decir, Ia reivindicación incluye no solo la soluciOn propuesta por el solicitante sino 
todas las alternativas terapØuticas comprobadas o no que puedan eventualmente 
Ilegar a tal resultado, motivo por el cual continóa siendo inaceptable la manera como 
se define el objeto y por tanto se configura el incumplimiento del artIculo 30 del 
ordenamiento jurIdico andino. 

3.2. DescripciOn (artIculo 28 D. 486) 

Como se habla senalado en Ia oportunidad juridica anterior, si bien es cierto se 
establece en la clÆusula (1) que se pretende protección para las composiciones que 
contengan sales de tiotropio con uno o varios inhibidores de PDE IV, resulta claro 
para una persona versada en el arte que el efecto inesperado y sorprendente de las 
combinaciones farmacolOgicas no reside en la actividad terapØutica individual de los 
fÆrmacos ni en la suma aritmØtica de sus efectos, por el contrario Ia ventaia 
comDarativa y el salto en la regla tØcnica tiene su asiento en el hecho resultante de 
combinar los principios activos el cual genera un incremento sustancial de la 
respuesta terapØutica que no corresponde precisamente a la suma de los efectos 
individuales, lo que se conoce en farmacodinamia como sinergismo. 

Este hecho debia encontrarse suficientemente divulgado en el aparte descriptivo de 
la solicitud desde el momento en que se presentO a trÆmite ante la oficina 
competente, de tal suerte que fuese posible comprobar estadisticamente la ventaja 
comparativa frente a la administraciôn individual de los activos y mediante la 
mediciôn de parÆmetros farmacodinÆmicos se evidenciara el efecto inesperado en 
una curva dosis- respuesta de la potencia relativa de los activos combinados. 

La presentación extemporÆnea de dichos estudios amplia la divulgaciOn inicial que 
habla hecho el seæor solicitante de su invento y por tanto no pueden aceptarse las 
pruebas tØcnicas aportadas con el memorial de fecha 24/08/2007, dado que nunca 
se mencionaron los resultados encontrados a lo largo del capItulo descriptivo y como 
bien se interpreta del alcance del articulo 28 debiô ser objeto de presentaciOn al 



,474 
momento de la radicación de la solicitud en estudio de tal suerte que fuese posible 
evidenciar las diferencias y eventuales ventajas con respecto al arte previo. 

4. Determinación del Estado de la TØcnica 

Considerando que la fecha de presentaciôn de la primera solicitud de patente de la 
cual se reivindica prioridad es: 07/03/2001, se procediô a efectuar la bsqueda de 
documentos relacionados en el estado de la tØcnica con fecha de publicaciôn 
anterior a Østa. 

N Documento Titulo Fechade 
Publicación* 

- "Novel approaches and targets for 
Dl Articulo I treatment of chronic obstructive Nov 1999 

pulmonary disease"  
"Effects of theophylline and 

ipratropium bromide on exercise 
D2 ArtIculo 2 performance in patients with Apr 1998 

stable chronic obstructive 
pulmonary disease"  

"The effects of the combination of 
D3 ArtIculo 3 inhaled ipratropium and oral Jun 1997 

theophylline in asthma" 

Anterioridades Dl a D3 en los folios 157 a 167 

5. AnÆlisis de patentabilidad (artIculo 14 D. 486) 

5.1 Nivel inventivo (artIculo18 D. 486) 

Se reivindica una composición caracterizada porque contiene una o mÆs sales de 
tiotropio (1) combinada con uno o mÆs inhibidores de PDE-IV () 

El compuesto () se encuentra en forma de cloruro, bromuro, yoduro, metano-
sulfonato, sulfato a p-toluen-sulfonato. El compuesto (.) se selecciona del grupo que 
consiste en: enprofilina, roflumilast, ariflo, Bay-1 98004, CP-325,366, BY343, D-4396 
(Sch-351591), V-I 1294A, AWD-12-281, asi coma los heterociclicos nitrogenados de 
la formula general (2a): 

El estado del arte mÆs prôximo a la invención hace referencia a la necesidad 
creciente hacia 1999 de desarrollar tratamientos efectivos para la enfermedad 
pulmonar obstructiva crónica (EPOC). El documento Dl senala que en particular se 
han utilizado broncodilatadores coma bromuro de tiotropio y una serie de anti-
inflamatorios para el control de mediadores de la inflamaciOn crônica que incluye 
leucotrienos e interleuquina 8. Senala ademÆs el documento que la resistencia 



generada frente a los corticosteroides ha generado la necesidad de utilizar otra clase 
de agentes anti-inflamatorios como los inhibidores de fosfodiesterasa PDEIV. 

Sobre el tiotropio el documento Dl seæala que resulta mÆs efectivo el polvo para 
inhalación que la administración de bromuro de ipratropio y sobre la terapia anti-
inflamatoria seæala que una alternativa terapØutica consiste en la administración de 
inhibidores PDEIV como SB207499, CP 80633 y CDP-840, no obstante, en dicho 
documento no hace menciôn alguna a la administración combinada de dichos 
activos. 

El estado de Ia tØcnica revela en la publicacion D2 que se ha comprobado el efecto 
benØfico de combinar teofilina (un inhibidor de PDE) y bromuro de ipratropio 
(analogo de tiotropio) en pacientes que sufren enfermedad pulmonar obstructiva 
crônica (EPOC). Seæala el documento se comparó el efecto de la administraciôn oral 
de teofilina con un agente anticolinØrgico con elfin de determinar el efecto que causa 
la administraciôn combinada de los activos en la capacidad fIsica de los pacientes. 
Dentro de los resultados se menciona que dosis elevadas de teofilina y de bromuro 
de ipratropio mejoran la capacidad fisica de los pacientes con EPOC, es decir que la 
adiciôn de teofilina a la soluciôn para inhalación de un agente anticolinØrgico puede 
generar resultados alentadores en el tratamiento de dicha patologla. 

El documento del estado del arte D3 hace referencia al efecto que causa la 
administraciôn combinada de ipratropio y teofilina en el tratamiento del asma. En la 
publicaciOn se senala que ya en diversos estudios se habla demostrado el efecto 
aditivo que se generaba cuando se combinaba un broncodilatador agonista Beta 2 
con ipratropio, pero hasta ese momento no se habla demostrado el efecto causado 
por la administración combinada de ipratropio (anÆlogo de tiotropio) con teofilina (un 
inhibidor PDE) en el control del asma bronquial. El estudio demuestra que se genera 
un efecto superior a travØs de la terapia combinada y que Ia adición de ipratropio por 
via nasal a la administraciôn por via oral de teofilina causa mayor broncodilataciôn 
que cuando se administra uno solo de los activos. 

De esta manera, dadas las anticipaciones que el estado del arte hacia sobre el 
objeto de la invenciôn es posible que  al combinar las ensenanzas del documento Dl 
con cualquiera de los documentos D2 a D3 se proponga una soución como la  
reivindicada por el seæor solicitante para el tratamiento de enfermedades 
inflamatorias y obstructivas de las Was respiratorias (denominadas: asma y EPOC) al 
combinar uno ovarios agentes anticolinØrgicos (como bromuro de ipratropio o 
tiotropio) con uno o varios inhibidores PDEIV (como teofilina, enprofilina, roflumilast, 
ariflo, irimilast, tofimilast, pumafentrina, entre otros). 

En la divulgaciôn efectuada, seæala el solicitante cómo se ha encontrado de manera 

inesperada que se puede observar un efecto inesperado de orden sinØrgico al 

realizar el tratamiento de enfermedades inflamatorias u obstructivas de las vias 

respiratorias cuando uno o varios agentes anticoinØrgicos pasan a utilizarse en 

comCin con uno o varios inhibidores POE IV y que por causa del efecto sinØrgico las 

combinaciones de medicamentos conformes al invento se pueden emplear con una 

dosificaciôn menor que la que se presenta en el caso de una monoterapia. Sin 

embargo, el estado del arte anticipaba el objeto de la combinaciôn que reclama el 

seæor solicitante y resuelve el mismo problema tØcnico, por tanto la materia tal como 

se encuentra reclamada no es inventiva y par tanto incumple con las disposiciones 

contempladas en el articulo 18 de la norma andina, en cuanto a que se deriva 

evidentemente del estado del arte y la soluciôn propuesta resulta obvia para un 

conocedor de la materia dadas las enseæanzas que revela el estado del arte. 



6. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados a 

No Documento N° Reivindicaciones 
Afectadas Requisito que Afecta 

Dl Articulo I I a 30 Nivel Inventivo 
D2 ArtIculo 2 1 a 30 Nivel Inventivo 
D3 Articulo 3 1 a 30 Nivel Inventivo 

7. Respuesta a los argumentos del solicitante: 

Conforme a la respuesta que presenta el solicitante mediante memorial de fecha 
24/08/2007 esta Dependencia se permite senalar que no es posible aceptar el 
estudio realizado acerca del efecto sinergico que obra cuando se administra 
concomitantemente un inhibidor PDEIV como roflumilast y bromuro de tiotropio, 
dado que el mismo no forma parte de la divulgación inicialmente presentada ante 
este Despacho y con motivo del inicio del trÆmite de la solicitud de patente. No es 
posible aceptar dicho documento como parte del sustento descriptivo de la solicitud, 
por cuanto su incorporación al documento constituiria ampliacióri de la matena 
inicialmente divulgada y portanto incumplimiento de las disposiciones que contempla 
el articulo 34 de la Decision 486. 

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 tØrmino 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 concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficio con  a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo primerp del  Circular Unica N° 10 de 2001. 

ALIX CARMEN ZA CESPEDES DE VERGEL 
Jefe de DivisiOn/’de Nuevas Creaciones 

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

EXAMINADOR TECNICO 
CONCEPTO TECNICO No. 2764 Codigo No. 202044 


