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1. Yo, Luz Clemencia DE PAEZ, en mi condiciôn de apoderada de la sociedad solicitante de la 

patente de la referencia, de acuerda con la sustituciOn del poder a ml otargada por el doctor 

Emilio Ferrero, me refiero al Oficia No. 2228 notificado por fijaciOn en lista del 19 de febrero de 

2010. 

2. Mediante el Oficia No. 2228 se puso en conocimiento del solicitante el informe del examen 

de fonda que contiene las observaciones hechas par su Despacho sabre la presente solicitud 

de patente. Al respecto, atienda a las observaciones de la siguiente manera: 

3. Claridad y unidad de invención del capitulo reivindicatorio: 

3.1 Con relaciôn a la abjeciôn realizada par su Despacha sobre la ausencia de claridad del 

capitulo reivindicatorio y con fundamento en lo establecido en el articula 34 de la DecisiOn 486, 

Be presenta un nueva capitulo reivindicatorio camo sustituto del anteriormente presentada 

compuesto por trece (13) reivindicacianes, las cambias realizadas al nuevo pliega 

reivindicatorio son: 

1 
NIT. 860.041.367-3 



Anaesthesia and Preparation 
Anaesthesia is induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous 
infusion of 30 mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with 
volume-controlled pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate 
of 15 strokes per minute. Optimal ventilation is assured by regular measurement of acid-base status and 
oxygen saturation in the blood.The contralateral cephalic vein is prepared for acetylcholine (ACh) injections. 
Adhesive electrodes are placed onto the locally shaved skin of the four legs and are used for ECG recording 
the limb leads for evaluation of heart rate. 

Transpulmonary pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleiseh-tube type 1 (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. Body temperature is maintained at 37-38°C 
by means of a heating bed. 

Experimental Protocol 
A control period of 30 min follows the completion of the instrumentation. Thereafter, a first inhalative 
treatment is performed followed by an observation interval of 3 hours. Acetylcholine is repeatedly injected at 
a dose of 10 sg/kg for the induction of transient bronchospasm (approx. 30 % increase in bronchial 
resistance) at times: 45, -30, -15, 5, 10, 30, 60, 90, 120, 150 and 180 minutes after the initial treatment. 
Cardiovascular parameters are evaluated at the same times immediately before induction of bronchospasm. 
bronchoprotection of the compound is also assessed over 24 hours. Dogs are allowed to wake up after the 3 
hour study and are anaesthetized 20 hours afterwards (i.e. 23 hours after drug administration) for 
measurement of the 24 hour value (as described above). At the end of the experiment, dogs wake up and will 
be reused after a washout period of at least 4 weeks. 

Drugs 
Compounds are dissolved in 100 % ethanol at concentrations permitting their administration in 5 actuations 
of lOgI (each actuation) with the use of a soft mist inhaler. Compounds given as combination are also 
dissolved in the same solution of 100% ethanol and administered in 5 actuations of 10 pil. Acetylcholine 
(Acetylcholine ophthalmicum Dispers) is from Dispersa GmbH (Germering, Germany). Propofol (Propofol-
Lipuro 2 %) is from B Braun Melsungen AG, (D-34209 Melsungen, Germany). In and ciclesonid were 
synthesized by the Department of Chemical Development of Boehringer Ingelheim Pharma GmbH & Co 
KG. 

Result 
The time-course of the inhibitory effect of la in combination with ciclesonide on acetylcholine-induced 
bronchoconstriction over 24 hours after single administration was investigated in comparison to the 
respective mono-therapies. The aim of the study was to investigate potential synergistic effects of combined 
administration of In with ciclesonide in a model of ACh-induced bronchoconstriction in the dog over 24 
hours. In order to evaluate synergistic effects, doses of In were chosen to reach a maximal of 50 % 
bronchoprotection, ciclesonide was not known to display any bronchoprotection. Thus an additive effect of 
the combinations could be measured. 

Each compound or vehicle was administered inhaled as mono-therapy: In at 0.3 fig/kg and ciclesonide at 0.1 
mg/kg. The double combination was then tested by inhalation. The following parameters were measured: 
transpulmonary pressure, pulmonary resistance and heart rate. Measurements were made at different time 
points (-45, -30, -15,5, 10, 30, 60, 90, 120, 150 and 180 minutes) after the initial treatment, in the same 
animal under anesthesia using propofol. bronchoprotection of the compound was also assessed 24 hours after 
drug administration. Dogs are allowed to wake up after the 3 hour study and were anaesthetized 20 hours 
afterwards (i.e. 23 hours after drug administration) for measurement of the 24 hour value. At each time point, 



bronchoconstriction was induced by an intravenous injection of 10 rig/kg acetylcholine (= ACh-challenge). 
Additionally heart rate was measured. 

la applied at 0.3 pg/kg displayed bronchoprotection with a fast onset of action and a maximal effect of 48 – 
11 % within the first 10 minutes after its administration. Then its activity decreased rapidly to 7 – 10% at 
three hours and to 4 – 6% at 24 hours. Ciclesonide applied at 0.1 mg/kg only induced slight 
bronchoprotection of 5 – 10 % , 3 hours after drug inhalation which remained constant over 24 hours. 

Compared to the efficacy of each mono-therapy, the double combination of submaximal doses of 
In (0.3 pg/kg) with ciclesonide (0.1 mg/kg) resulted in an unexpected more-than-additive bronchoprotection 
of 29 – 8% at 3 hours and of 27 – 6% after 24 hours. 

The combined administration of la with ciclesonide resulted in a clearly synergistic bronchoprotection in 
this model. This is quite obvious at 3 and 24 hours after inhalation of the test compounds. 
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Appendix 1 

Cellular assays 

CHO [31 

Determination of Beta 1 adrenoceptor agonism, by stimulation of cAMP synthesis in CHO cells. 
Determination of EC 50 and intrinsic activity (IA) 

Materials: PBS (Cat.No.# 14190-169), DMEM medium (CatNo.#3 1966-021), Pen/Strep (CatNo.#1 5140-
106), HEM (Cat.No.#1 1140-035), Geneticin (Cat.No.#10131-027), Trypsin/EDTA (Cat.No.#25300-054) 
and Versene (Cat.No.415040-033) were from Invitrogen. FBS was from Bin Whittaker (CatNo.414-602F). 
HIBSS lOx (Cat.No.#14065-049) was purchased from Gibco BRL. Tween 20 (Cat.No.#37240) was ordered 
from Serva. BSA (Cat.No.# A-7030), DMSO (Cat.No.# D-5879), NaCl (Cat.No.# S-3014), IBMX (Cat.No.# 
1-7018), Isoprenaline (Cat.No.# 1-5627) and cAMP (Cat.No.# A-6885) were from Sigma. The 96-half area 
flat bottom plates were purchased from Coming (# 3697). The OptiPlate 384 well plate was from Packard 
Bioscience (#6007290). The AlphaScreen cAMP Detection Kit (Cat.-No. 6760600M) was from BioSignal 
Packard. All other materials were of highest grade commercially available. 

The CHO cells expressing the human beta I adrenergie receptor were generated by standard molecular 
biology methods. These cells express the human beta   adrenergic receptor. Sequence described in (Frielle et 
al., Proc. Natl. Acad. Sci. USA 84, 7920-7924, 1987). 

Method: 
Culture medium: DMEM, 10% FBS, 1% Pen/Strep, 1% MEM, ling/ml Geneticin 
Stimulation buffer: 0.l%BSA, 0.5 niM IBMX, 5  m Hepes, lx HBSS (lOx) 
Lysis buffer: 0.3% Tween 20, 5 mM Hepes, 0.1% BSA 
Bead buffer: 0,1%BSA, 6% 50mM Hepes, 4% l-IBSS 

CHO cells are grown to 70-80% of confluence. After washing the cells 3x with PBS, cells were detached by 
using Versene and resuspended in 10 ml of stimulation buffer. After centrifugation (5 min 900 rpm), the 
supernatant was removed and the cells were resuspended in 10 ml of stimulation buffer followed by another 
centrifugation step. Then cells were adjusted to 0.65 x 106 cells/ml using stimulation buffer using the Casy 
system. 

10 jsl of the test compounds diluted in 0.9%NaCI (final concentration of compounds: 0.1 nM to 10 pM; 
DMSO 1%) were added to the 96 well plate and were mixed with 20 p.1 of the cell suspension. After 
incubation of 30 minutes at RT, 20 p.1 of lysis buffer are added followed by an incubation of at least 30 mm 
on ice. 5 p.1 of the lysed cell suspension are then transferred in quadruplicate into a 384 well plate, followed 
by the addition of 10 p.1 acceptor beads (final concentration 15 pg/mI in bead buffer). Plates are incubated at 
RT for 30 min in the dark before 10 p.1 of the donor beads (final concentration 20 pg/mI in bead buffer) 
including 

biotinylated cAMP (final concentration 10 riM) are added. After incubation of at least 2 h, the assay is 
measured using a Fusion reader (Packard Bioscience. 

The resulting Alpha Screen Counts (=ASC) are directly recalculated as cAMP production using a cAMP 
standard curve. 

Each assay mierotiter plate contains wells with vehicle controls (1% DMSO, unstimulated cells) as reference 
for non stimulation (0% CTL; low values) and wells stimulated with isoprenaline (1 x 10-5 H final 
concentration) as positive controls (100% CTL; high values). 



Determination of the intrinsic activity (IA): The analysis of the data is performed by the calculation of the 
percentage of CAMP in the presence of the test compound compared to CAMP generated of the positive 
control: 

((cAMP(sample)-cAMP(low value)* I 00/(cAMP(high value)-cAMP(low value)) 

An agonist of the beta I receptor will give IA values between 0 % CTL (no stimulation) and usually C 200 % 
CTL (100% corresponding to reference stimulation by 1 x 10-5 M final concentration of isoprenaline) 

Determination of the effective concentration 50 (EC59): Is determined by applying the % CTL data 
obtained at the various concentrations of each compound to graph pad prizm software. Data are reported as 
nanomolar (nM). 

CHO 132 

Determination of Beta 2 adrenoceptor agonism, by stimulation of CAMP synthesis in CHO cells. EC50 and 
IA determination 

Materials: PBS (Cat.No.# 14190-169), DMEM medium (CatNo.#3 1966-021), PenlStrep (CatNo.ft 15140-
106), MEM (Cat.No.# 11140-035), Geneticin (Cat.No.# 10131-027), Trypsin/EDTA (Cat.No.ft25300-054) 
and Versene (Cat.No.ft15040-033) were from Jnvitrogen. FBS was from Bio Whittaker (CatNo.#14-602F). 
HESS lOx (Cat.No.ft14065-049) was purchased from Gibco BRL. Tween 20 (Cat.No.437240) was ordered 
from Serva. BSA (Cat.No.# A-7030), DM50 (Cat.No.ft D-5879), NaCl (Cat.No.# 5-3014), IBMX (Cat.No.# 
1-7018), Isoprenaline (Cat.No.# 1-5627) and CAMP (Cat.No.# A-6885) were from Sigma. The 96-half area 
flat bottom plates were purchased from Coming (ft 3697). The OptiPlate 384 well plate was from Packard 
Bioscience (ft6007290). The AlphaScreen CAMP Detection Kit (Cat.-No. 6760600M) was from BioSignal 
Packard. All other materials were of highest grade commercially available. 

The CHO cells expressing the human beta 2 adrenergic receptor were generated by standard molecular 
biology techniques. 

Method: 
Culture medium: DMEM, 10% FBS, 1% Pen/Strep, 1% MEM, 1mg/mI Geneticin 
Stimulation buffer: 0.1%BSA, 0.5 mM JBMX, 5 mM Hepes, lx HBSS (lOx) 
Lysis buffer: 0.3% Tween 20,5 mM Hepes, 0.1% BSA 
Bead buffer: 0.1%BSA, 6% 50mM Hepes, 4% HBSS 

CHO cells are grown to 70-80 % of confluence. After washing the cells 3x with PBS, cells were detached by 
using Versene and resuspended in 10 ml of stimulation buffer. After centrifugation (5 min 900 rpm), the 
supernatant was removed and the cells were resuspended in 10 ml of stimulation buffer followed by another 
centrifugation step. Then cells were adjusted to 0.65 x 106 cells/ml using stimulation buffer using the Casy 
system. 

10 p1 of the test compounds diluted in 0.9%NaCI (final concentration of compounds: 0.1 nM to 10 pM; 
DM50 1%) were added to the 96 well plate and were mixed with 20 p1 of the cell suspension. After 
incubation of 30 minutes at RT, 20 p1 of lysis buffer are added followed by an incubation of at least 30 mm 
on ice. 5 p1 of the lysed cell suspension are then transferred in quadruplicate into a 384 well plate, followed 
by the addition of 10 p1 acceptor beads (final concentration 15 pg/mI in bead buffer). Plates are incubated at 
RT for 30 min in the dark before 10 p1 of the donor beads (final concentration 20 pg/mI in bead buffer) 
including biotinylated CAMP (final concentration 10 nM) are added. After incubation of at least 2 h, the 
assay is measured using a Fusion reader (Packard Bioscience. 

The resulting Alpha Screen Counts (=ASC) are directly recalculated as CAMP production using a CAMP 
standard curve. 



Each assay microtiter plate contains wells with vehicle controls (1% DMSO, unstimulated cells) as reference 
for non stimulation (0% CTL; low values) and wells stimulated with isoprenaline (1 x 10-5 M final 
concentration) as positive controls (100% CTL; high values). 

Determination of the intrinsic activity (IA): The analysis of the data is performed by the calculation of the 
percentage of cAMP in the presence of the test compound compared to cAMP generated of the positive 
control: 

((cAMP(sample)-cAMP(low value)* 1 00/(eAMP(high value)-cAMP(low value)) 

An agonist of the beta I receptor will give IA values between 0 % CTL (no stimulation) and usually < 200 % 
CTL (100% corresponding to reference stimulation by I x 10-5 M final concentration of isoprenaline) 

Determination of the effective concentration 50 (EC50): Is determined by applying the % CTL data 
obtained at the various concentrations of each compound to graph pad prizm software. Data are reported as 
nanomolar (nM). 

Determination of bronchoconstriction and systemic 
pharmacodynamic effects in dogs over 3 hours 

Animals 

Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 

Anaesthesia and Preparation 

Anaesthesia is induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous 
infusion of 30 mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with 
volume-controlled pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate 
of 15 strokes per minute. Optimal ventilation is assured by regular measurement of acid-base status and 
oxygen saturation in the blood. 
The contralateral cephalic vein is prepared for acetylcholine (ACh) injections. Adhesive electrodes are 
placed onto the locally shaved skin of the four legs and are used for ECG recording the limb leads for 
evaluation of heart rate. 

Transpulmonary pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleisch-tube type 1 (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. 

Body temperature is maintained at 37-38°C by means of a heating bed. 

Blood Assays 

Blood gas and oxygen status as well as the concentrations of sodium, potassium, calcium, chloride, glucose 
and lactate in heparinized arterial blood samples are assayed with an ARL 605 analyzer (Radiometer 
Copenhagen, Denmark). 
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Experimental Protocol 

A control period of 30 min follows the completion of the instrumentation. Thereafter, a first inhalative 
treatment is performed followed by an observation interval of 3 hours. 

Acetylcholine is repeatedly injected at a dose of 10 jig/kg for the induction of transient bronchospasm 
(approx. 30 % increase in bronchial resistance) at times: �45, -30, -15, 5, 10, 30, 60, 90, 120, 150 and 180 
minutes after the initial treatment. Cardiovascular parameters are evaluated at the same times immediately 
before induction of bronchospasm. 
At the end of the experiment, dogs wake up and will be reused after a washout period of at least 4 weeks. 

Drugs 

The compound is dissolved in water for injection. According to the stability of the compound in solution, a 
stock solution can be prepared and reused the whole week. 

Acetylcholine (Acetylcholine ophthalmicum Dispers) is from Dispersa GmbH (Germering, Germany). 
Propofol (Propofol-Lipuro 2 %) is from B Braun Melsungen AG, (D-34209 Melsungen, Germany). 
Propranololhydrochlorid (Obsidan) is from Alpharma-Isis GmbH & Co. KG (D-40764 Langenfeld, 
Germany). 

Determination of bronchoconstriction and systemic 
pharmacodynamic effects in dogs over 24 hours 

Animals 

Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 

Anaesthesia and Preparation 

Dogs are anaesthetized repeatedly for measuring lung function 0.1 h, 0.5 h, 6h, 12 hand 24 hours after 
administration of the test compound. In the meantime the dogs are allowed to wake up. 
Anaesthesia is induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous 
infusion of 30 mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with 
volume-controlled pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate 
of IS strokes per minute. Optimal ventilation is assured by regular measurement of acid-base status and 
oxygen saturation in the blood. 
The contraiateral cephalic vein is prepared for acetylcholine (ACh) injections. Adhesive electrodes are 
placed onto the locally shaved skin of the four legs and are used for ECG recording the limb leads for 
evaluation of heart rate. 

Transpulmonaiy pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleiseh-tube type I (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. 

Body temperature is maintained at 37-38°C by means of a heating bed. 



Blood Assays 

Blood gas and oxygen status as well as the concentrations of sodium, potassium, calcium, chloride, glucose 
and lactate in heparinized arterial blood samples are assayed with an ABL 605 analyzer (Radiometer 
Copenhagen, Denmark). 

Experimental Protocol 

A control period of 30 min follows the completion of the instrumentation. 
Acetylcholine is repeatedly injected at a dose of 10 gg/kg for the induction of transient bronchospasm 
(approx. 30% increase in bronchial resistance) at times: �0.75 h, -0.5 It, -0.25 h, 0.1 h, 0.5 h, 6 h, 12 h and 
24 It after the initial treatment. Cardiovascular parameters are evaluated at the same times immediately 
before induction of bronchospasm. At the end of the experiment, dogs wake up and will be reused after a 
washout period of at least 4 weeks. 

Drugs 

The compound is dissolved in water for injection. According to the stability of the compound in solution, a 
stock solution can be prepared and reused the whole week. 

Acetylcholine (Acetylcholine ophthalmicum Dispers) is from Dispersa GmbH (Germering, Germany). 
Propofol (Propofol-Lipuro 2 %) is from B Braun Melsungen AG, (D-34209 Melsungen, Germany). 
Propranololhydrochlorid (Obsidan) is from Alpharma-Isis GmbH & Co. KG (D-40764 Langenfeld, 
Germany). 

Appendix 2 - Additional in vivo model 

Compound la was also tested in a bronchoconstriction model in animals (Konzett-ROBler model). In this 
model, la was applied intra-tracheally to anaesthetized guinea pigs and bronchoconstriction was induced by 
intravenous application of acetylcholine at various time-points after administration of the compound. This 
model is widely used to test the in vivo efficacy, potency, and duration of action of bronchodilators -such as 
13-agonists- and is thus a good predictor for the efficacy of compounds in human airway diseases such as 
chronic obstructive pulmonary disease (please note: the vagal cholinergic tone is an important contributor for 
the reduced airflow in COPD patients). 

The results of the testing of example la from the instant application in the Konzett-Rol3ler model are listed in 
table A2.1. Compounds suitable for a use in COPD should show in this model a strong, ideally a complete 
(=100%) bronchoprotection at low doses and should be active for more than 3 It (= should show 
bronchoprotection at this time-point). An exact description for the model is given below. As a result of this 
test, la shows at low doses after intra-tracheal application a strong bronchoprotection against acetylcholine-
induced bronchoconstriction and retains activity for at least 3 It after its administration (see table A2. I). 

Table Al.!: Results from the Konzett-R613Ier experiments in guinea pigs. Example la from the instant application was tested in this 
animal model and the results are summarized. FED (fully effective dose) = the lowest tested dose which causes 100% 
bronchoprotection. N.d. = not determined. For more details see the Standard Operating Procedure below. 

example I 
[pg/kgj 

Efficacy after 3 Ii 
1% bronchoprotectionl 

la 1 3 1 95 

The results are also shown in figure A2. 1. In the guinea pig bronchoconstriction model, Ia exerts a 100% 
bronchoconstriction at a dose of 3 .tg/kg and retains a bronchoprotection of 95% 3 It after administration 
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3.1.1 Se limita el nuevo capitulo reivindicatorio a un Onico concepto inventivo, el cual define la 

mezcla de un compuesto de formula la con anticolinØrgicos y/o esteroides, los cuales se 

encuentran bien definidos e indicados en el nuevo capitulo reivindicatorio. 

3.1.2 Se borran las anteriores reivindicaciones 43 a 53, las cuales relacionaban los usos de las 

combinaciones reivindicadas. 

3.1.3 Por Ultimo, se borran las anteriores reivindicaciones 1, 3, 4, 9 a 17, 20 a 24 y 26 a 35, sin 

que esto indique que mi representada renuncia de forma definitiva al contenido de dichas 

reivindicaciones. 

De esta manera se ha Ilmitado el objeto de protección solicitado permitiendo al Examinador 

entender la invención y compararla frente al estado del arte, esto es, superando las obieciones 

por claridad y unidad de invenciOn, por lo cual respetuosamente solicito se continue con su 

tramitación. 

4. NOVEDAD Y NIVEL INVENTIVO 

Ese Despacho citth manifiesta que la presents invención carece de novedad y nivel inventivo en 

vista de las enseæanzas de los documentos Dl (US2002/0022625) y D2 (MX PA 03011515). 

Al tener en cuenta el nuevo capitulo reivindicatorio, se puede observar que el compuesto ? no 

se encuentra dehtro del alcance del documento. Dl, por lo tanto la presente solicitud es 

novedosa con respecto al arts previo de acuerdo con el Manual Andino de Patentes, un 

documento del estado del arte solamente puede afectar la novedad de una invenciOn cuando 

describe o revela explIcitamente todas las caracteristicas tØcnicas de la misma, es claro que Dl ° 

no es una anterioridad valida capaz de afectar la novedad de Ia presente invenciôn por no 

revelar todas y cads una de las caracteristicas tØcnicas de la invenciOn reivindicada. 

Con respecto al nivel inventivo de la presents solicitud, adjuntamos al presents memorial datos 

experimentales que demuestran la actividad farmacolôgica del compuesto la reivindicado en la 

nueva reivindicaciOn 1. Con elfin de demostrar la superioridad de la presente invención con 

respecto a los documentos citados por su Despacho (Dl y D2), se presenta a continuaciOn una 

tabla que muestra los resultados de los ensayos celulares realizados para los ejemplos de Dl 
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con una estructura quimica similar, dichos ensayos fueron los mismos que se realizaron para el 

compuesto la. 

Tabla 1: Resultados de los ensayos celulares los cuales miden la acumulacion de cAMP en lineas 
celulares CHO que Łxpresan los receptores adrenergicos clonados de humano 31 6 32. Los ejemplos del 
documento W00183462 se probaron en este ensayo celular y los resultados se resumen como IA-
actividad intrinseca en comparaciOn con isoprenalina (IA isoprenalina=100%). Para mÆs detalles par 
favor yea el anexo de los datos biolagicos del compuesto la. 

Compuesto 
No. 

Estructura 
Pi 
IA 

Pi 
EC50 

P2 
IA 

P2 
EC50 

r/o 

mM] [%] [nM] 

H 
H 

01.1 
HN 

aM 
99 8.5 56 2.0 HQb 

H 
H 

01.2 Ilw.XLN)ç,  90 10.2 130 1.1 

.-HO  

01.3 CN 47 223 49 19.5 

0"m 

01.4 93 0.7 115 0.6 

HO  
or] 

01,5 24 7.2 54 1.4 

Los datos que se presentan en la Tabla 1 muestran to siguiente: 

- El Ejemplo 01.1 es un agonista parcial del adrenoceptor 132 potente con un EC50 de 2.OnM y 

una actividad intrinseca de 56% en comparaciÆn con la isoprenalina. El ejemplo muestra una 

selectividad pobre de 4.3 ((EC50 (131))1(EC50 (132))) sobre el receptor I3. El hecho de que el 

compuesto es un agonista completo del receptor 13i es una gran desventaja. En conclusiOn, el 

ejemplo no muestra el perfil deseado de un beta mimØtico. 

- El Ejemplo 01.2 es un compuesto muy similar estructuralmente al del ejemplo 01.1 y se 

diferencia solamente por el substituyente para del fenilo. El ejemplo es tambiØn es un agonista 

3 
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potente del receptor 132 con un valor de EC50 de 11M. el cornpuesto es un completo agonista 

de los receptores 131 y 132 y solamente 9 veces mÆs selectivo para el receptor 132- Par to tanto, el 

ejemplo no muestr un perfil deseado de un betaminiŁtico. 

- La estructura cornpletamente diferente de D1.3 se describe como un receptor modestamente 

potente para 132 con un valor de EC50 de 19.5nM y solamente 11 veces mÆs selectivo con 

respecto al receptor 131. El compuesto es un agonista parcial de P, y 12 en comparaciOn con las 

actividades intrinsecas de los dos receptores. 

- El ejemplo 01.4 es un analogo cercano a los dos primeros ejemplos de D1. La diferencia 

estructural entre ellos es el substituyente para del grupo fenilo. El ejemplo es un agonista 

completo del rece:ptor 132 con un valor de EC50 de 06nM sin selectividad sabre el receptor 13. 

-Par lo tanto, el compuesto no muestra las caracteristicas deseadas para una betamimetica en 

estos ensayos. 

- El Ejemplo D1.5 presenta una parte de 6-hidroxi-4H-benzo[1,4]oxazin-3-ona, mientras que el 

grupo hidroxi de los otros cuatro ejemplos de Dl se encuentran en la posiciOn 5. El ejemplo es 

un agonista parcial del receptor 132 con un valor de EC50 de 3nM. El ejemplo solamente es 3 

veces mÆs selectivo sabre el receptor l3 y par Ic tanto no es adecuado como un betarnimØtico. 

En resumen, los ejemplos del documento Dl estÆn caracterizados como agonistas 132 con una 

pobre selectividad con respecto al receptor 13 en un rango entre 1.2 a 11.4. AdemØs, existen 

tres ejemplos qJe son agonistas completos del receptor Iii. Debido a estos perfiles no 

deseados, los compuestopp inferiores a ma. si un solo miembro de la combinaciOn (la) es 

inventivo y superior con respecto al arte previo entonces la combinaciOn tambiØn Ic sera. 

AdemÆs, los anteriores. datos muestran la superioridad sabre ejemplos conocidos de 

medicamentos actualmente registrados (formoterol). Los documentos citados como 

anterioridades de la presente solicitud no mostraron ningUn data que pudiera ser ütil para 

compararlo. 

De acuerdo con lo anteriormente expuesto y con la modificacion realizada at capitulo 

reivindicatorio, las objeciones par novedad y nivel inventivo que hizo su Despacho quedan 

subsanadas, ya que al realizar una comparación elemento par elemento de la invenciôn con las 

4 
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anterioridades citad as, se puede concluir que las mismas no contienen todas las caracteristicas 

tØcnicas reivindicadas en la presente solicitud. 

5. Conclusion: 

Teniendo en cuØnta las modificaciones efectuadas en el pliego reivindicatorio y en la 

descripciôn, se puede concluir que la presente invenciôn si cumple con el requisito de claridad 

establecido en el articulo 30 de la DecisiOn 486. 

P01 otro lado, gracias a los argumentos mencionados a favor de la novedad y nivel inventivo de 

la presente solicitud, queda claro que los documentos citados por su Despacho no son 

anterioridades validas para que se afecten dichos requisitos. 

Puesto que se han atendido a cabalidad las observaciones hechas por su Despacho sobre la 

presente solicitud de patente, respetuosamente solicito se continUe con su tramitaciôn. 

6. Anexos: 

Nuevo pliego reivindicatorio, conformado por trece (13) reivindicaciones. 

Formulario para modificaciones. 

� Comprobante de pago par reivindicaciones adicionales despuØs de la decirna reivindicacion 

por $ 78 000. 

� SustituciOn de poder otorgada a mi favor por el Doctor Emilio Ferrero. 

Soporte de datos biolOgicos para el compuesto la (compuesto par 17 hojas). 

Seæora Directora, 

LUZ CLEMENCIA DE PAEZ 
C.C. No. 35.456.344 de UsaquØn T.P.A. No. 23.555 

coLO-09255-841 -053-3 
fl LMA\LMA\ID-1 71 

No. M-2010-171019\LMA 

5 



CAVELIER ABOGADOS COLO-09255-341-053-3 10-171207 

it I 
Industria 

y 

Comercio 
Espacio reservado pars el adhesive de radicación 

SUPERINTENDENCIA 

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES 

SOLICITUD DE 

Correccion de Error Material X Modificacion a una solicitud - 

Nombre: BOEHRlNGER . INGELGEIM 
’INTERNATIONALGMBH 

2 Sociedad constiturda 
y 

existente bajo las Ieyes de IDENTIFICACION 
SOLICITANTE Alemania. 

Dureccion 55216 Ingelheim am Rhein C.C.H NIT LI 
Alemania C. E 0 Otro LI 

Domucilio Ingeiheim am Rhein, 
Alemania Numero  

Telefono 546 09 70 Fax 2494070 
E-mail cIrentescavelier corn 

� IDENTIFICACION 
Nombre: Luz Clemencia de PAEZ 

� DirecciOn: Carrera 4 No. 72-35 C.C. 1K NIT 0 
REPRESENTANTE Telefono: 3473611 Fax: 2179211 CE U Otro LI 

OAPODERADO E-mail: caveIuer(äcaveJier.com 
NOmero: 35.456.344 TP 23.555 

Numero de expeduente 06.106.509 

Descrupcuon de la correccuon 0 modufucacion solucutada 

Presento nuevo caputulo reivindicatoruo compuesto per 13 reivunducaciones con elfin de superar las 

objeciones hechas por Su Despacho a Is presente solicitud de patente y pido respetuosamente que 

el examen de patentabilidad sea realizado sobre estas nuevas reivundicaciones presentadas 

Comprobante de pago No 10-37,639, Fecha lode mayo de 2010 

Anexos 
7 

LII de Comprobante de page de la tess per $114,000, per concepto modificaciones. 

II Comprobante de page per 3 reivindicacienes adicienales despues de Is dØcima reivindicacion 
per $78,000.00. 

LI Pederes, Si fuere el case 

LI Decumente que acredita la existencia 
y 

representacian legal de las partes, cuande sean 
personas juridicas. 

I1 Presente asi misme sustitución del peder otergado per el Doctor EMILIO FERRERO, a mi 
favor, 

y 

para lo cual solicito me sea reconocida personeria 
este asunto en favor de Is sociedad solicitante. 

pars proseguir con el trÆmite de 
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WEB SITE: www.cavelier.com 

E-MAIL: cavelier@cavelier.com 
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EDIFICIO 5)5K) 
CARRERA 4 No. 72-35 
BOGOTA 8, COLOMBIA 

Seæores 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

E. S. D. 

7\7O6 

C 15 

TELEFONO: (57)(71347-36, 1 
TEL EFAX: (37) (1) 217-9211 (571(1)310-4995 

Poderdante BOEHRINGER INGELHEIM INTERNATIONAL GMBH 

Poder conferido el 12/12/1995 

Yo, EMILIO FERRERO, obrando como apoderado principal del 

poderdante arriba mencionado, mediante el presente escrito 

sustituyo el poder a mi otorgado a la doctora LIJZ CLEMENCIA DE 

PAEZ, identif–cada con cØdula de ciudadanla No. 35.456.344 y 

Tarjeta Profesional N023.555, con todas las facultades que me 

fueron conferidas. 

Hago la anterior sustitución conforme al artIculo 66 del 

Côdigo de Procedimiento Civil. 

Seæora Jefe, 

EMILIOFERRERO 

1. -’�"- .- 
. T.P.A. No 31.929 

I .I: 
C.C. N° 438.019 de UsaquŒn 

Acepto: I 
,. 

y4fl 
LUZ CLEMENCIA DE PAEZ 

T.P.A. NO 23.555 

C.C. No. 35.456.344 de UsaquØn 

N 11 860.041367-3 



REIVINDCACIONES 

1. Combinaciones farmacØuticas que, ademÆs de un compuesto de la formula Ia, 

0 
OH 

H 

OH Ila 

contienen uno o varios principios activos 2 seleccionados de las clases de anticolinØrgicos 

(Zn) y esteroides (2c); 

en donde los anticolinØrgicos (Zn) se seleccionan del grupo compuesto por sales de 

tiotropio (2a.I), sales de oxitropio (2Ql) sales de flutropio (J), sales de ipratropio 

(2a.4), sales de glucopirronio (LaÆ) sales de trospio (ZnÆ); y 

los esteroides 2c se seleccionan del grupo compuesto par prednisolona (2c.1), 

prednisona (2c.2), butixocortpropionato (2c), flunigolida (2c.5), beclometona (2c.6), 
V 

tnamcrnolona (2c.7), budçsonida (2c.8), fluticasona (2c.9), mometasona (2c.I0), 

ciclesofIfda(2c.II), rofleAnida (2c.12), dexamasona (2c.14), ester (S)-fluorometilico 

del acido 6u,90-difluoro-17a-[(2-furanilcarbonil)oxi]-1 1 -hidroxi-16cx-metil-3-oxo-androsta-

1,4-dien-17f3-carbotiónico (2c.15), ester (S)-(2-oxo-tetrahidro-furan-3S-Ilico) del Æcido 

6cx,9cx-difluoro-1 1 -hidroxi-16o-metil-3-oxo-17a-propioniloxi-androsta-1 ,4-dien-1 7-

carbotiOnico (2c.16) y dicloroacetato de etiprednol (2c.17), eventualmente en forma de 

sus racematos, enantiOmeros o diastereoisOmeros y eventualmente en forma de sus sales 

y derivados, sus solvatos y/o hidratos. 

2. Combinaciones farmacØuticas de acuerdo con la reivindicaciOn 1, que contienen un 

compuesto de formula ja en forma del distinto isOmero ôptico, mezclas de los distintos 

enantiOmeros o racematos. 

3. Combinaciones farmaceuticas de acuerdo con una de las reivindicaciones 1 a 2, que 

contienen un compuesto de formula general la en forma de sales por adiciOn de Æcidos 

con acidos farmacolOgicamente inocuos, asI como eventualmente en forma de los 

hidratos. 

4. Combinaciones farmaceuticas de acuerdo con una de las reivindicaciones 1 a 3 que, 

ademàs de un compuesto de formula la, contienen como otro principio activo 2 un 

anticolinOrgico (2a). 



P1 Pc 

5. Combinaciones farmacØuticas de acuerdo con una de ]as reivindicaciones 1 a 4 que, 

ademÆs de un compuesto de formula la, contienen como otro principio activo 2 un 

esteroide (2c). 

6. Combinaciones farmacØuticas de acuerdo con una de las reivindicaciones 1 a 3, 

caracterizadas porque, ademÆs de un compuesto de formula la, contienen tambiØn un 

anticolinergico (2a) y un esteroide 
(a). 

7. Combinacian farmacolOgica de acuerdo con una de ]as reivindicaciones 1 a 6, 

caracterizada porque existe como forma de administraciOn apropiada para inhalaciôn. 

8. CombinaciOn farmacolOgica de acuerdo con la reivindicaciOn 7, caracterizada porque se 

trata de una forma de administración seleccionada del grupo polvos para inhalación, 

aerosoles dosificadores con contenido de gas propelente y disoluciones 0 suspensiones 

para inhalaciOn sin gas propelente. 

9. CombinaciOn farmacolOgica de acuerdo con la reivindicaciOn 7, caracterizada porque la 

forma de administracion es un polvo para inhalacion que contiene 1 y 2 en mezcla con 

coadyuvantes apropiados fisiolOgicamente inocuos seleccionados del grupo compuesto 

por monosacÆridos, disacÆridos, oligosacÆridos y polisacÆridos, polialcoholes, sales o 

mezclas de estos coadyuvantes entre si. 

10. CombinaciOn farmacolOgica de acuerdo con la reivindicaciOn 7, caracterizada porque 

la forma de administraciOn es un aerosol para inhalaciOn con contenido de gas propelente 

que contiene 1 y 2 en forma disuelta o dispersa. 

11. CombinaciOn farmacolOgica de acuerdo con la reivindicacian 10, caracterizada porque 

el aerosol para inhalaciOn contiene como gas propelente hidrocarburos tales como n-

propano, n-butano o isobutano o hidrocarburos halogenados tales como derivados 

clorados y/o fluorados del metano, etano, propano, butano, ciclopropano o ciclobutano. 

12. CombinaciOn farmacolOgica de acuerdo con la reivindicaciôn 11, caracterizada porque 

el gas propelente representa IG11, TG12, TG134a, TG227 o sus mezclas, con 

preferencia TG134a, 1G227 o una de sus mezclas. 

13. CombinaciOn farmacolôgica de acuerdo con  la reivindicaciOn 8, caracterizada porque 

en el caso de ía forma de administraciOn se trata de una disoluciOn a suspension para 

inhalaciOn sin gas propelente que, coma disolvente, contiene agua, etanol o una mezcla 

de agua y etanol. 
LMA\L MAXI D-171 024\WPCL9255 



Collection of Arguments 

Long- and short-acting betamimetics are used due to their bronchodilatory effect for the treatment of 
pulmonary diseases and thus are proposed by the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) as a controller and reliever medication for the treatment of chronic obstructive pulmonary disease 
(COPD; see GOLD pocket guide 2008 under goldcopd.com, pages 18 and 21). 

To avoid unwanted side effects, in particular cardiovascular side effects (e.g. tachycardia, other side effects 
are hypokalemia and muscle tremor) it is important, that the used betamimetic is as inactive as possible on 

the 131 adrenoceptor. Therefore, such betamimetics are most suitable, which are characterized in the used 
functional assay either 

i) by a low intrinsic activity on the Ill adrenoceptor, 
ii) by a high selectivity (calculated from the ratio of the EC50 values of the f31 adrenoceptor and the 02 

adrenoceptor), or 
iii) by a combination of both. 
iv) Furthermore, these characteristics should be combined with a potent functional activity on the 132 

adrenoceptor (e.g. EC50 in the low nM range [usually C 10 nM]) and a sufficient intrinsic activity (in 
the range of 50-100%). 

Additionally to the general criteria i-iv, only compounds showing sufficient efficacy in preclinical animal 
models mirroring the bronchoconstriction seen in COPD patients, can be regarded for use in a clinical 
setting. 

Many 5-hydroxy-benzooxazinones of the general structure I are potent agonists of the 132 adrenoceptors. 
However compounds of this type are generally not selective towards the 131 adrenoceptor. 

°Y’? ?H H 
HN%yAt,_….....N%R 

HOA 

5-Hydroxy 

1 
HN 

HO 

H 
H 

HNS_.#t._,.:%R 

OH 

6-Hydroxy 

H 
H 
NX^%%o 

OH 

Compounds of structure 2 are obtained if the phenolic hydroxyl group at position   is shifted to the position 
6. These compounds are generally characterized by a higher selectivity for the 132 adrenoceptor. However, 
this shift is normally accompanied with a loss of activity (low intrinsic activity for the 132 adrenoceptor) and 
often inactive compounds are the result. It was found that the compounds of the general structure 4 are potent 
and selective agonists of the 132 adrenoceptor. The corresponding 5-hydroxy-benzooxazinones 3 are less 
selective. 



Biological data of compound la 

Compound la was tested in cellular functional assays to determine its potency, efficacy, and selectivity for 
the human 132 adrenoceptor. In the following it is shown why examples from the prior art lack advantages 
compared with the example from the instant application. In the assays, the rise of intracellular cAMP 

induced by a B-agonist is measured in CHO cell lines expressing either the recombinant human 01 or P2 
adrenoceptor, respectively, and the EC50 values and the intrinsic activities (as a marker for efficacy) for the 

two f3 adrenergic receptors are determined. The results of these tests are listed in table 1. An exact 
description is given in the attached Standard Operating Procedure in appendix 1. 

Compound la of the instant application is a potent, partial agonist of the human P2 receptor with an EC50 

value of 1.4 nM and displays an excellent selectivity over the Pt receptor. The calculated selectivity (EC50 

(3,) I EC50 (02)) is 258. Since the intrinsic activity is only 7% at the 1, receptor, la can be also regarded as 
inactive on the 31 receptor. Therefore, la of the instant application shows excellent properties and the 
desired profile for a betamimetic in these assays. 

Table I: Results from the cellular assay measuring the cAMP accumulation in dO cell lines expressing cloned human ’ or 132 
adrenergic receptors. Compound la was tested in this cell assay and the results are summarized. IA = intrinsic activity in comparison 
to isoprenaline (IA isoprenaline =100%). For more details see the Standard Operating Procedure below. 

example structure 131 IA [%] 1 131 EC [nM] 1 132 IA 1%] 1 132 EC InMl 

H 

la 
H 

HN_L...._Nxs_vj 7L8 53 1.4 

Additionally, la was tested in a in vivo bronchoconstriction model in guinea pigs (see appendix 2). Also 
from this model it can be concluded that la has the desired profile of a long acting betamimetic. 

Furthermore, the description of the patent application discloses the claimed compound as suitable for a once-
a-day treatment in COPD. To address this topic, the example of the instant application has been tested in a 
bronchoconstriction model in dogs. In this model test, compounds are administered by inhalation using the 
Respimatfi inhaler directly connected to the tracheal tube of anaesthetized ventilated dogs and 
bronchoconstriction is induced by intravenous injections of acetylcholine at different time points before and 
after compound administration. Furthermore, the clinically dose-limiting systemic pharmacodynamic effects 
of beta agonists, namely increase in heart rate and hypokalemia are determined. This model is predictive for 
the clinical situation since: 

i) it allows to test for the primary pharmacodynamic effects of beta agonists (= bronchodilation; referred 
to as bronchoprotection in the figures below), 

ii) an increased cholinergic tone is involved in the pathophysiology of COPD 
iii) it allows to determine the clinically dose-limiting systemic pharmacodynamic effects of beta agonists 

e.g. increase in heart rate and hypokalemia (for details please refer to appendix I). 

The duration of action of Ia of the amended claim set was compared in the preclinical model to the duration 
of action of formoterol, a beta agonist with a twice a day treatment regime, which served as a gold standard 
at the filling date of the present application. Both compounds were tested at their maximal effective dose. 



Figure 1: Bronchoprotection of la and formoterol in dogs over 24 It. Duration of action of In and formoterol in anesthetized dogs. 
Compound la and formoterol were administered intra-tracheal using the Respimatfi Inhaler at a dose of 0.6 pg/kg. 
Bronchoconstriction was induced 0. 1, 0.5, I. 6, 12 and 24 h after administration. Bronchoprotection is expressed as a percentage of 
inhibition of the increase in pulmonary resistance induced by acetylcholine preceding drug inhalation. Each value represents the 
mean + SD (n = 2-4). 
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Cardiovascular effects of compound in and formoterol in anaesthetized dogs over 24 It. Heart rate profiles of in (0.6 pg/kg) and 
formoterol (0.6 Jg/kg) 0. 1, 0.5, 1. 6, 12 and 24 It after inhaled administration using the Respimatt Inhaler are shown. The increase 
in heart rate is expressed as a percentage of heart rate (beats/mm) recorded before drug inhalation (n = 2-4). 
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The results are in agreement with the twice a day dosing regimen for formoterol seen in the clinical setting 
and show that the claimed compound la, in contrast to formoterol, has a duration over 24 h. Compound la is 
therefore suitable for once-daily dosing. Furthermore, compound la exerts a systemic pharmacodynamic 
effect profile superior to formoterol. This is demonstrated by the significant increase in heart rate observed 
for formoterol but not for compound la (see figure 1 and 3). Taken together, the data confirm that the 
pharmaceutical composition including la of the current claim set fulfils the characteristics of a beta agonist 
with a once-a-day treatment regimen. 



Example la + tiotropium 
Bronchoconstriction Dog 24 hours 

0 OH 

H N 

;KcOMe 

OH la 

Animals 
Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 

Anaesthesia and Preparation 
Dogs are anaesthetized repeatedly for measuring lung function 10 mm, 30 mm, 6 h, 12 h and 24 hours after 
administration of the test compound. In the meantime the dogs are allowed to wake up. Anaesthesia is 
induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous infusion of 30 
mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with volume-controlled 
pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate of 15 strokes per 
minute. Optimal ventilation is assured by regular measurement of acid-base status and oxygen saturation in 
the blood. The contralateral cephalic vein is prepared for acetylcholine (ACh) injections. Adhesive electrodes 
are placed onto the locally shaved skin of the four legs and are used for ECG recording the limb leads for 
evaluation of heart rate. 

Transpulmonary pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleisch-tube type I (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. Body temperature is maintained at 37-38’C 
by means of a heating bed. 

Blood Assays 
Blood gas and oxygen status as well as the concentrations of sodium, potassium, calcium, chloride, glucose 
and lactate in heparinized arterial blood samples are assayed with an ABL 605 analyzer (Radiometer 
Copenhagen, Denmark). 

Experimental Protocol 
A control period of 30 min follows the completion of the instrumentation. Acetylcholine is repeatedly 
injected at a dose of 10 xg/kg for the induction of transient bronchospasm (approx. 30 % increase in 
bronchial resistance) at times: �45 mm, -30 mm, -15 mm, 10 mm, 30 mm, 6 h, 12 hand 24 h after the initial 
treatment. Cardiovascular parameters are evaluated at the same times immediately before induction of 
bronchospasm. At the end of the experiment, dogs wake up and will be reused after a washout period of at 
least 4 weeks. 

Drugs 
The compound is dissolved in water for injection. According to the stability of the compound in solution, a 
stock solution can be prepared and reused the whole week. Acetylcholine (Acetylcholine ophthalmicum 
Dispers) is from Dispersa GmbH (Germering, Germany). Propofol (Propofol-Lipuro 2 %) is from B Braun 
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Bronchoproteetion of the combination between ta,tiotropium and ciclesonide against acetylcholine-
induced bronchospasm in anaesthetized dogs. 
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Effect of the triple combination: tiotropium bromide + la + ciclesonide on heart rate for 24h in dogs 

Example I   + ciclesonide 
Bronchoconstriction Dog 3 + 24 hours 

Animals 
Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 
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Bronchoprotection of the combination between la,tiotropium and ciclesonide against acetylcholine-
induced bronchospasm in anaesthetized dogs. 
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Effect of the triple combination: tiotropium bromide + la + ciclesonide on heart rate for 24h in dogs 

Example 1  + ciclesonide 
Bronchoconstriction Dog 3 + 24 hours 

Animals 
Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 



Example I   + tiotropium 
Bronchoconstriction Dog 24 hours 
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Animals 

la 

Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 

Anaesthesia and Preparation 
Dogs are anaesthetized repeatedly for measuring lung function 10 mm, 30 mm, 6 h, 12 hand 24 hours after 
administration of the test compound. In the meantime the dogs are allowed to wake up. Anaesthesia is 
induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous infusion of 30 
mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with volume-controlled 
pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate of 15 strokes per 
minute. Optimal ventilation is assured by regular measurement of acid-base status and oxygen saturation in 
the blood. The contralateral cephalic vein is prepared for acetylcholine (ACh) injections. Adhesive electrodes 
are placed onto the locally shaved skin of the four legs and are used for ECG recording the limb leads for 
evaluation of heart rate. 

Transpulmonary pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleisch-tube type I (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. Body temperature is maintained at 37-380C 
by means of a heating bed. 

Blood Assays 
Blood gas and oxygen status as well as the concentrations of sodium, potassium, calcium, chloride, glucose 
and lactate in heparinized arterial blood samples are assayed with an ABL 605 analyzer (Radiometer 
Copenhagen, Denmark). 

Experimental Protocol 
A control period of 30 min follows the completion of the instrumentation. Acetylcholine is repeatedly 
injected at a dose of 10 jig/kg for the induction of transient bronchospasm (approx. 30 % increase in 
bronchial resistance) at times: �45 mm, -30 mm, -15 mm, 10 mm, 30 mm, 6 h, 12 hand 24 h after the initial 
treatment. Cardiovascular parameters are evaluated at the same times immediately before induction of 
bronchospasm. At the end of the experiment, dogs wake up and will be reused after a washout period of at 
least 4 weeks. 

Drugs 
The compound is dissolved in water for injection. According to the stability of the compound in solution, a 
stock solution can be prepared and reused the whole week. Acetylcholine (Acetylcholine ophthalmicum 
Dispers) is from Dispersa GmbH (Germering, Germany). Propofol (Propofol-Lipuro 2 %) is from B Braun 



Melsungen AG, (D-34209 Melsungen, Germany). Propranololhydrochlorid (Obsidan) is from Aipharma-Isis 
GmbH & Co. KG (D-40764 Langenfeld, Germany). Tiotropium bromide and la were synthesized by the 
Department of Chemical Development of Boehringer Ingeiheim Pharma GmbH & Co KG. 

Results 
The time-course of the inhibitory effect-of-lain-combination with tiotropium bromide on acetylcholine-
induced bronchoconstriction over 24 hours after single administration was investigated in comparison to the 
respective monotherapies. Aim of the study was to investigate potential synergistic effic6f6in5ihd 
administration of tiotropium and I   in a model of ACh-induced bronchoconstriction in dogs 5V?2411urs. 

11ra?diio evaluate synergistic effects, doses of both drugs inducing 40-50 % bronchoprotection were used, 
thus an additive effect of the combinations could be measured. 

Dogs received la (0.3 1g/kg or 0.6 jig/kg) or tiotropium bromide (0.1 jig/kg) 
,bvthhilial*n..The following parameters were measured: transpulmonaiy pressure, pulmonary resistance and 
heart rate. Measurements were made at five different time points (10 mm, 30 mm, 6 h, 12 h, and 24 h post 
administration) in the same animal under a short-term anaesthesia using propofol. At each time point 
bronchoconstriction was induced by an intravenous injection of 10 jig/kg acetylcholine (= ACh-challenge). 
Additionally, blood levels of potassium, glucose and lactate as well as heart rate were measured. 

The combined administration of tiotropium and la resulted _inaclearly synergistic bronchoprotection in this 
model. In particular at the lower dose-of O.3gg/kg la this effect appears to be signifiiantly higher than the 
iiiarized values of the respective mono-therapies. Jbisjquite obvious 12 and 24 hours after nlajji 

of the test compounds. No relevant side effects were observed with regard to blood levels of potassium, 
glucose and lactate after combined administrations of tiotropium and la. Relevant effects on heart rate were 
not observed in the combinations, either. Due to synergistic bronchoprotective effects, the combination of the 
long acting anticholinergic tiotropium and the long acting beta 2 agonist appears to be a useful therapy 
option for patients suffering obstructive airway diseases. 
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Bronchoprotection of the combination between la (0.3 jig/kg) and tiotropium (0.1 jig/kg) against 
acetylcholine-induced bronchospasm in anaestbetiziWWogs (square: Ia + tiotrópium, circle: 
tiotropium, triangle: la). 
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Bronchoprotection of the combination between la (0.6 jig/kg) and tiotropium (0.1 pg/kg) against 
acetylcholine-induced bronchospasm in anaesthetized dogs (square: la + tiotropium, circle: 
tiotropium, triangle: la). 

Example la + tiotropium + ciclesonide 
Bronchoconstriction Dog 3 + 24 hours 

Animals 
Male and female Beagle dogs with a body weight ranging from 10� 14 kg are obtained from the in-house 
breeding station. The animals are kept in the kennel of the local animal house, fasted overnight before the 
experiment, but have free access to drinking water. 

Anaesthesia and Preparation 
Anaesthesia is induced by intravenous bolus injection of 10 mg/kg propofol followed by an intravenous 
infusion of 30 mg/kg/h propofol into the cephalic vein. The dogs are intubated and then ventilated with 
volume-controlled pressure with a mixture of room air and oxygen (3:1) using a Siemens respirator at a rate 
of 15 strokes per minute. Optimal ventilation is assured by regular measurement of acid-base status and 
oxygen saturation in the blood.The confralateral cephalic vein is prepared for acetylcholine (ACh) injections. 
Adhesive electrodes are placed onto the locally shaved skin of the four legs and are used for EGG recording 
the limb leads for evaluation of heart rate. 

Transpulmonary pressure is monitored by means of a differential pressure transducer (Sensortechnics GmbH, 
Puchheim, Germany) using a catheter connected with the endotracheal tube. A Fleisch-tube type 1 (Hugo 
Sachs Elektronik- Harvard Apparatus GmbH, March Hugstetten, Germany) is connected to the endotracheal 
tube for pneumotachographic measurement of respiratory flow. Body temperature is maintained at 37-38°C 
by means of a heating bed. 

Experimental Protocol 
A control period of 30 min follows the completion of the instrumentation. Thereafter, a first inhalative 
treatment is performed followed by an observation interval of 3 hours. Acetylcholine is repeatedly injected at 
a dose of 10 tg/kg for the induction of transient bronchospasm (approx. 30 % increase in bronchial 



resistance) at times: -45, -30, -15, 5, 10, 30, 60, 90, 120, 150 and 180 minutes after the initial treatment. 
Cardiovascular parameters are evaluated at the same times immediately before induction of bronchospasm. 
bronchoprotection of the compound is also assessed over 24 hours. Dogs are allowed to wake up after the 3 
hour study and are anaesthetized 20 hours afterwards (i.e. 23 hours after drug administration) for 
measurement of the 24 hour value (as described above). At the end of the experiment, dogs wake up and will 
be reused after a washout period of at least 4 weeks. 

Drugs 
Compounds are dissolved in 100 % ethanol at concentrations permitting their administration in 5 actuations 
of lOpil (each actuation) with the use of a soft mist inhaler. Compounds given as combination are also 
dissolved in the same solution of 100 % ethanol and administered in S actuations of 10 p1. Acetylcholine 
(Acetylcholine ophthalmicum Dispers) is from Dispersa GmbH (Germering, Germany). Propofol (Propofol-
Lipuro 2 %) is from B Braun Melsungen AG, (D-34209 Melsungen, Germany). Tiotropium bromide, la and 
ciclesonid were synthesized by the Department of Chemical Development of Boehringer Ingeiheim Pliarma 
GmbH & Co KG. 

Result 
A -s 

The time-course of the inhibitory effect ofjgpium bromide in combination with la and ciclesonide on 
acetylcholine-induced bronchoconstriction over 24 hoursaftersiiigleaminThfFäii6Wiinestigated in 
comparison to the respective mono-therapies. The aim of the study was to investigate potential synergistic 
effects of combined administration of tiotropium bromide with la and ciclesonide in a model of ACh-
induced bronchoconstriction in the dog over 24 hours. In order to evaluate synergistic effects, doses of both 
tiotropium bromide and la were chosen to reach a maximal of 50 % bronchoprotection. ciclesonide was not 
known to display any bronchoprotection. Thus an additive effect of the combinations could be measured. 

Each compound or vehicle was administered inhaled as mono-therapy: tiotropium bromide at 0.06 pg/kg, la 
at 0.3 pg/kg and ciclesonide at 0.1 mg/kg. The triple combination was then tested by inhalation. The 
following parameters were measured: transpulmonary pressure, pulmonary resistance and heart rate. 
Measurements were made at different time points (-45, -30, -15, 5, 10, 30, 60, 90, 120, 150 and 180 
minutes) after the initial treatment, in the same animal under anesthesia using propofol. bronchoprotection 
of the compound was also assessed 24 hours after drug administration. Dogs are allowed to wake up after the 
3 hour study and were anaesthetized 20 hours afterwards (i.e. 23 hours after drug administration) for 
measurement of the 24 hour value. At each time point, bronchoconstriction was induced by an intravenous 
injection of 10 pg/kg acetylcholine (= ACh-challenge). Additionally heart rate was measured. 

Tiotropium bromide at 0.06 pg/kg displayed bronchoprotection with a slow onset of action and reached, one 
hour after its administration, a maximal effect of 35 + 19 % which remained stable over 3 hours. At the end 
of the study, tiotropium bromide still retained a bronchoprotection of 12 – 7 %. 
La applied at 0.3 pig/kg displayed bronchoprotection with a fast onset of action and a maximal effect of 48th 
11 % within the first 10 minutes after its administration. Then its activity decreased rapidly to 7 – 10% at 
three hours and to 4 – 6% at 24 hours. Ciclesonide applied at 0.1 mg/kg only induced slight 
bronchoprotection of 5 – 10%, 3 hours after drug inhalation which remained constant over 24 hours. 

to the efficacy of each mono-therapy2jthe it jpJcombjjon of submaximal doses oftiotriij 
.06ithla).3 pg/kg) and ciclesonide (0.1 mg/kgJ resulted in an unexpected more-than-
5fihoprotection of 7i�– 5 % at 3 hours and of 45 – 17% after 24 hours. 

The combined administration of tiotropium bromide with La and ciclesonide resulted in a clearly synergistic 
bronchoprotection in this model. This is quite obvious at 3 and 24 hours after inhalation of the test 
compounds. 



(figure Al). Therefore, we can conclude that this compound has the desired profile of a long acting 
betamimetic. This means that 1* is a potent and selective agonists of the B2 receptor and shows 
bronchodilatory activity in an animal model of acetylcholine-induced bronchoconstriction. 

Figure A2.1: Bronchoprotection in guinea pigs. Effect of I   (here Example 3) on acetylcholine-induced bronchoconstriction in 
anesthetized guinea pigs. Broncholysis is expressed as a percentage of inhibition of the increase in overflow induced by acetylcholine 
before drug inhalation. After drug administration, acetylcholine is injected iv. every 10 minutes for 5 h. Each value represents the 
mean value of two experiments. 

Konzett-Rögler: bronchospasmolytic effect of Example 3 I-- ligAcg 

�t----3pgkg 

a 120 
,100. I�������N__�����u__���.uLII 

80 
f60 
o
  40.f*t. ��\ 

° 20 
I I I P P I I I I I I 

0000000000000000 

time (mm.) 

Description of the Konzett-RöBIer model 

Animals 

Male and female Dunkin-Harley guinea pigs are obtained from the Experimental Animal Breeding Centre of 
Harlan Winkelmann ( Germany). After fasting overnight, but with free access to drinking water, animals 
with body weight of 400-500g are used. 

Anesthesia And Preparation 

Anesthesia is induced by intraperitoneal injection of 50 mg/kg pentobarbital. Anesthesia is prolonged by 
intravenous infusion of pentobarbital (15 mg/kg/h) via the jugular vein. 
A tracheal cannula is introduced after tracheotomy for artificial ventilation. The internal jugular vein is 
cannulated for acetylcholine injection. 

Instrumentation 

Bronchospasm is recorded with a modified version of the method of Konzett-ROBler described by Walland et 
al, 1997. The animals are ventilated by means of a piston pump (starling ventilator, Hugo Sachs Elektronik, 
Germany) at a stroke volume of ImI/lOOg body weight and at a rate of 60 strokes per mm. The tubing which 
connected the tracheal cannula with the ventilator is provided with a branch leading to the bronchospasm 
transducer (bronchospasm transducer 7020, Ugo Basile, Italy) The air flow measurement is based on the hot 
wire anemometer principle. Any air flow will reduce the temperature of the wire, thereby decreasing its 
resistance in proportion of the flow. As the wire element is one arm of a Weaststone bridge, variation in 
resistance generate a proportional voltage output which feeds the amplifier/recording system (Notocord-
hem, Notocord, France). 



Blood pressure and heart rate are monitored from a carotid artery in order to check the anesthesia and the 
variability of the preparation. 

Experimental Protocol 

30 minutes after the beginning of air flow and blood pressure measurements, acetylcholine is injected every 
10 minutes in order to get transient and reliable bronchospasm. Bronchospasms are recorded as overflow (in 
ml). Intensity of overflow recorded, has to be included between I and 2 ml in order to have a standard 
response for all animals. That means, at the beginning of the study, we have to find the appropriate dose of 
acetylcholine (usually, between Sand 12 pg/kg i.v.) in order to get the right dose which induce an overflow 
of about Ito 2m1. After three stable acetylcholine bronchospasms, the long acting 02-agonist is administrated 
via the tracheal cannula using a soft mist inhaler. This administration is followed by a recording period for 5 
hours where acetylcholine is injected every 10 minutes. 4 groups of animals are used including a negative 
control group (vehicle), a positive control group (Formoteroi: lpg/kg) and two doses of the test compound ( 
range of doses: 0.1 to lOpg/kg inhaled). Each group comprises 2 guinea-pigs. At the end of the experiment, 
animals are euthanized by an overdose of pentobarbital (100 mg/kg iv.). 

Intravenous injection of acetylcholine in basal conditions induces a bronchoconstriction characterized by an 
increase in overflow. Bronchoprotection of the drug (i.e. inhibition of acetylcholine bronchoconstrictor 
response) is expressed as a percentage of inhibition of the increase in overflow induced by acetylcholine 
preceding drug inhalation. After drug administration, acetylcholine is injected intravenously every 10 
minutes for 5 h. 

Compounds 

The compound are dissolved in physiological saline or in a mixture of distilled water and ethanol (40/60, 
v/v) at concentrations permitting administrations of 0.1 - lOpg/kg per actuation (10 pit) of the soft mist 
inhaler. According to the stability of the compound in solution, a stock solution of 3mg/i OmI or 10mg/I OmI 
can be prepared and reused the whole week. This stock solution allows to test the compound at 0,1 pg/kg 
(dilution 1/60), 0,3pig/kg (dilution: 1/20), 1 pg/kg (dilution: 1/6) and 3pg/kg (dilution: …) or lOpg/kg with 2 
animals per group. 
Acetylcholine (Acetylcholine ophthalmicum Dispers) is from Dispersa GmbH (Germering, Germany). 
Pentobarbitone (Narcorenfi) is from Rhone Merieux GmbH, (88471 Laupheim, Germany). Formoterol 
fumarate obtained from Boehringer Ingelheim Pharma KG is dissolved in a mixture of distilled water and 
ethanol (40/60, v/v). 

Data Reporting 

Bronchoprotection is expressed as a percentage of inhibition of the increase in overflow induced by 
acetylcholine before drug inhalation. The fully effective dose (FED), which can be used as a marker for the 
potency of a test compound is reported as the lowest dose (in pg/kg) resulting in a complete 
b ro n chop rot ec t ion 
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La presents invention se refiere al uso do compuostos 

5 do is f6rmuia general 1 

A 
an Is quo los reatos R1, R2 y R’ pueden tenor loo significa-

dos aencionados an las roivindicacionee y an la deacrip-

ciOn, pars Is preparation do un medicaaento pan oX trata-

10 miento do la EPOC (enfermadad pulmonar obstructive crónica 
(n COPD - chronic obstructive pulmonary disease)), asi coma 

a nuevos compuestos do is f6rmula general ! y a procedi-

mientos para su elaboraciOn. 

15 Antecedentes do Is invención 

Los beta-mimØticos (sustancian -adrenOrgicas) son co-

nocidos del estado de in tØcnica. En ate sentido, as puede 

remitir, pot ejemplo, a is publicatiOn del docuzanto US 

4.460.581, quo propane beta-mimeticos- an ci tratamiento do 

20 diversas enfermedades. 

Para el tratamiento medicamentoso de entermedades re-

suits, can frecuencia, deseable poner a diaposiciOn medica-

mentos con una pralongada duration do accion. Do esta f r-

ma, as puede garantizar, por La general, quo as aicanzan 

25 las concentraciones del principia activo an ci organismo 

necesarias para obtener ci efecto terapØutico durante an 

eapacio do tiempo mAs prolangado, sin tenor quo proceder a 

trecuentes tomas ropetidas del medicamento. AdemAs, Is ad-

ministraci6n do un principia activa an intervalos do tiempo 

30 mae espaciados contribuye, en gran medida, a] bienestar del 

paciente. 



2 

Especialmente deseable as i.e puesta a dispoeición do 
un zuedicamento quo so pueda administrar tine sole vez a]. dia 
(dosis d.nica) con buenos resuitados terapØuticos. One dnica 
administración diana tiene is ventaja do qua a]. paciente 

5 as puede acostumbrar do nianera relativamente rApida a La 
tome regular del medicamnto a detorminadas horas del die. 

Pot coneiquiente, an objoto do la presents invención 
poner a dispoaici6n beta-miSticos quo, pot una parts, ge-
neren un beneficio terapØutico en el tratamiento do Is EPOC 

10 y quo, ademÆs, as distingan pot una prolongada duración do 
acción y, pot lo tanto, puedan aplicarse an là preparaciôn 
do medicamentos con una eticacia mAs prolongada. Es objeto, 
an especial, do Is presents invencion poner a punto beta-
mireticos qua, debido a su prolongada eficacia, Be puedan 

15 utilizar en is olaboracion de un ntedicamento pars, el trata-
mianto do la EPOC quo as pueda adniniatrar una vet a]. die. 
AdezuAs do los objetos anteriormente mancionados, tin objeti-
vo adicional do i.e presents invenci6n as preparer .beta-
mimØticos quo no s6lo seen extraordinariamente potentos, 

20 sino quo as diatingan, edeMa, pot una elevada eeiectividad 

fronts al adrenoceptor Pa. 

Descripcion detallada do i.e invencion 
Sorprondontomente, se ha oncontrado quo los objetos 

25 anteriormente mencionados so pueden resolver inodiante los 
ccnpueatos do Xe fórmuia general !� 

En consocuencia, la presente invenciôn so ref i re al 
uso do compuestos do la f6rmula genoral. i. 

30 on Is quo significan 
n 162, 
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doe, para la preparaciAn de tin sedicanento para el trata-

miento de is EPOC. 

En So. compuestos do is fórmuia 1, Ion  restos R1 y 0, 
siompre quo no signifiquen hidrOgeno, pueden ester diapue.-
tłs reapectivamente an posicion orto o meta an relaciOn c n 
el enlace con ci grupo -CR2-" bcncilico. Cuando ninguno de 
los restos pS y 0 significa hidx8geno, so prefiere el uso 
eegün  Is invenci6n do aquellos compuestos do Is fórmuia & 
an los quo ambos restos R y P2 satin configurados an orto, 

o amboa 10 satin an meta, adquiricndo especial inportancia 

ci uso do toe compuestos an Las gus ambas restos Pl y 
tienen configuracion orto. En los compuestos do is formula 
2. an Ion quo uno do los restoa P’ y R2 no significa hidro-
gene, into puede ester an configuraci6n orto a meta an re-

laciOn con ci enlace con ci grupo ’-CH2-" bencilico. En sa-
te caso, as prefiere an especial el uso aegiln is invencion 
do aquellos compuestos do is iôrmuia S  an los quo el rena 

R’ o R2, quo no signifies hidxôgeno, tiene configuraciAn 

Otto. 

Otto aspecto adicional do Is presents invenciAn as to-
fiere al uso anteriormente mencionado do compuewtoa de is 
fOrmula 2. an farina do is6mero8 Opticos individuaies, met-

clam do los enanti6meroa individuales o racenatos. En sate 

aentido, as eapecialmente preferido el usa anteriormente 
mancionado do compuestos do Is fOrmula I an forma de com-

puestos enantiomericamente puros, siendo el uso do Los 
enantiOmeros P de los compuestos do Is fórmuia 1 de primor-
dial iniportancia aegdn is invenciOn. 

Un aspecto adicional do is presents invenci6n so to-
fiere al uso anteriormente menci’ona4a do compuestos do is 
fôrmuia 1 an forma do sales pox adician do AciAos con ad-

dos farmacoiOgicamente tolerables, asi co, evantualmente, 

an forma de los solvatos y/o hidratos. 

La presents invencion se rafter., edemas, al us do 
Los compuestos do Is formula general 2. anteriormente men-
cionados pars Is preparaciOn do tin medicament* pan .1 tra-
tantiento do is EPOC con una ada tana diana. 
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Zjl 2:8- (2- [1, 1-dintetil-3-feni].-propilazninoj -1-hidroxi-

etil ) -6-hidroxi-4R-benzo [1,4] oxazin-3-ona 

5 El compuesto as conocido por el documento US 4460581. 

Lou Esmpioa de sintesie descritos a continuación air -

von para ilustrar adicionalmonto los nuevos compuestos se-

gun is invenciôn. En general, as lea dabs entender e610 co-

10 mc ejemplos pars una extenea explicacion do la invenciôn, 

sin quo lou mismos lizniten los objetos descritos a modo do 

ejemplo a continuación. 

Uj1ł 3: 6-hidroxi-8-11-hidroxi-2-12-(4-metoxi-fenil)-

15 1, l-dfjuetil-etilamino]-etil}-4}l-benzo[l,4loxazin-3-ona 

a)8-12-[1, t-dimatil-2-(4-metoxi-fenil)-etilamino]-1-

hidroxi-etii)-6-benciloxi-48-benzo [1, 41oxazin-3-ona 

A una soluci6n de 3,6 g do 1,1-dimetil-2-(4-

20 metoxifenil)-otilamina en 100 ml de standl so agregan a 

70°C 7.5 g do flioxaihidrato de (6-benciioxi-40-benzo(1,43-

oxazin-3-ona) y as agita durartts 15 minutoa. A continua-

dOn, as agrega an el plaza de 30 minutos a 10 hasta 20°C 1 

g de borohidruro sodico. Sc agita durante una hors, so mez-

25 cia con 10 ml de acetona y as agita durante 30 minutos Si-

cionales. La mezcla do reacciôn as diluye con 150 ml de 

acetato etilico, as lava con aqua, at seca con suit ato sØ-
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30: 8-{2-(2-(4-fluoro-3,5-dimetil-tenjl)-1,l-. 

dtaetil-etilamino] -1-hidxoxi-etil}-6-hidroxi-lR-benzotl, 4)-

oxazin-3-ona; 

5 E1ł 31: 8-(2-[2-(3,5-dicloro-fenil)-1,1-dimetil-

el;jlamino] -1-hidroxi-etil } -6-hidroxi-4H-benzo (1,4] -oxazin-

3"ona; 

5j]o 32: 8- (2- (2- (4-cloro-3-metil-fonil) -1, 1-dimetil--

10 etilamino]-1-hidroxi-etil)-6-hidroxi-4M-bunzo[1,4]-oxazin-

3-on4g 

2jlo 33: 8-(2-[2-(3,4,5-trifluoro-fenil)-1,1-diaetil-

etiiamino]-1-hidroxi-etil}-6-hidxoxi-4N-benzo(l, 4)-oxazin-

15 3-ona; 

ti-elo 

34: 8-(2-(2-(3 cietil-fenil)-1,l-dimetil-etilaminol-

1-hidroxi-etil } -6-hidroxi-4H-bsnzo (1,4] -oxazin-3-ona; 

20 Ej10 35: 8-{2-(2-(3,4-dicloro-fenil)-1,1-diuetil-

etilanino] -1-hidroxi-etil I -6-hidroxi-4H-benzo [1,4] -oxazin-

3-ona. 

Los coinpuestos do la formula general 1 so pueden uti-

25 liar, do acuerdo con is invenciOn, solos a an coninaci6n 

con otros principios activos de is fOrmula I segOn la in-
enc16n. Eventualmente, los compuestos do la fórmula gene-

ral I. as pueden utilizer tambien on couinaciOn con otros 

principios activos farmacolôgicos. 

30 En este caso, as trata an especial de anticolinØrgi-

c:os, eventualmente otros beta-mimØticos � anti-alØrgicos, 

inhthidores do is PDE IV, antagonietas del PAY, antagonis-

tas do leucotrienos y corticostoroides, asi cotcto oathica-

c:iones do dichos principios activos. 

35 Como ejeinpios preferidos do anti col inØrgicos cabe ci-

tar sales do ipratropio, oxitroplo y tiotropio. Las conthi-

naciones do medicautentos quo contienen, adeMs do los o-
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puestos de is f6rmula 1. segQn la invenci6n, Las sates ante-

riormente mencionadas, contienen preferentemente sales de 

ipratropio, oxitropio a tiotropia an Las qua el an16n as 

selecciona del grupo formado por cloruro, bromuro, yoduro, 
5 eulfato, fosfato, metano-aulfonato, nitrato, maleato, ace-

tato, citrato, fumarato, tartrato, oxalato, succinato, ben-

zoato y p-tolueno-suifonato, eventualmente an forma de into 

de sue soivatos a hidratos. 

En el marco do is presents invencion, so entiende por 

10 corticosteroides, qua eventualmente as pueden utilizar an 
combinacióp con 0l pompueato do is fOrmula , compuestos 

seLeccionados del grupo formado par flunisolida, beclometa-

sona, triameinolona, budesonida, fluticasona, mometasana, 

ciclesonida, rafleponida y dexametasona. Eventualmente, an 

15 el marco do Is presents solicitud do patent., me utilize an 

luger do Is designacion corticosteroide, is expres16n sate-

raids. En el marco de Is presents invencion, mis referencia 

a esteroides incluye la referencia a sales o derivados qua 

so pueden former a partir do los esteroides. Canto posibles 

20 sales o derivados as citan, per ejexnplo: sales sØdices, 

sulfabenzoatos, fosfatos, isonicotinatos, acetatos, prcpio-

natos, di-hidrôgeno-f  oaf atas, palmitatos, pivalatos o tu-

roatos. Eventualmante, Los carticosteroides pueden estar an 

forma do sus hidratos. 

25 En el marco de is presents invencion so entiende par 

agonistas do la dopamina, quo eventualmente so pueden uti-

lizar an combinaciOn con el campuesto de Is f6rntula l corn-

puestos seleccionados del grupo formado par bromocriptina, 

cabergolina, alfa-dihidroerocriptina, lisurida, pergolida, 
30 pramipexol, roxindol, ropinirol, talipexol, tergurida y 

vioxano. Una referencia a Los agonistas do Is dopamina an-

teriormente mencionados incluye, an el marco do Is presents 

invención, una referencia a sue sales par adicion de Acidos 
farmacolôgicamente talerables eventualmente existentes y, 

35 eventualmente, a sus hidratos. Entre Las sales par adiciôn 

do Æcidos, fisiolOgicamente tolerables, qua so pueden for-
mar a partir do los agonistas do la dopamina anteriontente 



En caso do utilizaciOn oral, los camprimidos pueden 

contener, ovidontomente, adoMs do las moncionados vehicu-

los, aditivas tales coma, par ejemplo, citrato aôdico, car-

bonato cÆlcico y fosfato dicÆlcico junta con diversos su-

5 plententos tales coma alsidAn, preferontozuente almidôn do 

patata, gelatinas y sirnilaros. Adiciona].mento, so pueden 

co-utilizar on ci procoso do fabricación do comprinidoe lu-

bricantee tales coma ostearato de magnesia, lauril-sulfato 

sódica y talco. En ci caso do suapensiones acuosas, los 

10 principios activos so pueden mezolas, adaMs de con Los co-

adynvantes anteriormonto moncionados, con sustancias mci - 

radoras del sabor a colorantes. 

En is adzuinistraciOn do las conipuestos do Is formula 1. 

pan el tratamiento do is EPOC as utilizan, do forms cape-

15 cialmente preforida, formas do adsinistración a formulacio-

nes farmaceuticas aplicables par inhalacion. Coma formas do 

administraciOn inhalables as toan an consideración polvo 

para inbalaciOn, aerosolee dasificadores quo contienen un 

gas propelonte a soiuciones do inhalación libros do gases 

20 propelentes. En ci marco do La presente invencion, la cx-

prestOn solucianes do inhalac,tón libres de gases propelen-

tee comprende tainbiØn concentrados a soluciones pars in-

halación estØriles, listas para su usc. Las formas do admi-

nistraciOn utilizabies on el contexto de is presents inven-

25 dOn as describen do manera detallada on La secciOn si-

guiente do La descripciOn. 

Los polvos pars inhalaciOn utilizables segün la inven-

clan pueden contener Los compuestas do is fØrmula I solos a 

mozciadoe con coadyuvantoa adecuados y fisialôgicamento 

30 inocuos. Si contienen ice principios activos 1 mozclados 

con caadyuvantes fieioiogicanente inocuos, pars is bten-

ciOn do one polvo pan inhalaciOn sagAn la invencitn so 

pueden. user los siguientee coadyuvantes fisiclOgicamente 

inocuos monosac&ridoa (pot ejemplo, glucose o arabinosa), 

35 disackridos (par ejemplo, lactose, sacarosa, maltosa), oil-

go- y palisacAridos (pot ejemplo, dextranos), poiialcoholes 

(par ejemplo, sorbita, manita, zilita), sales (pot ejelo, 
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cloruro aodico, carbonato cticico), mazclas do oaths cc-

adyuvantes entre si. Preferentemente, se utilizan mono- y 

disacAridos, prefiriŒndoae ci uso do lactosa y glucosa en 

especial, pero no exciusivamente an forms do SUB hidratos. 

5 En el cantexto de is inventiOn, as prefiere especialmente 

la lactosa, muy an especial lactose monohidrato, coma coad-

yuvante. Los coadyuvantes en ci polvo para inhalation aegtn 

Is inventiOn tienen un tamafto media de particula maxima do 

hasta 250 
pm, 

preferentemente, entre 10 y 150 pm y, de for-

10 ma especlaintente preferida, de entre 15 y 80 pin. Eventual-

=ante, puede resultar conveniente mezclar Los coadyuvantes 

anteriormente mencionados con fracciones mAs finas de coad-

yuvantes, con un tamaflo medio de particula de 1 hasta 9 pm. 

Estos coadyuvantes Ms finos, inencionados on Altimo luijar, 

15 as seleccionan tambiŒn del grupo anteriormente mencionado 

de coadyuvantes utiiizabies. Por tiltimo, para Is prepara-

cibn del poivo pars irthalaciOn seguin Is invenciOn, so am-

cia ci principio activo 1 micronizado, preferentenente con 

tin tarnaflo medic do particula do 0,5 hasta 10 pm y, de forma 

20 especiammente preferida, de 1 a 5 pm, con is mezcla de co-

adyuvantes. Los procedimientos pare la fabricatiOn del pal-

vo para inhalatiOn seg1n Is inventiOn, par triturac16n y 

micronizaci6n, asi cro por Is mezcia final do Los coo-

nentes, son conocidos por ci estado do la tOcnica. 

25 Los polvos pan inhalaciOn segün Is  invenciOn as pue-

den administrar mnediante inhaladorea conocidos par ci efla-

do do is tecnica. 

Los aerosoles de inhalaciOn quo contienen gases prope-

lentes pueden contener el compuesto do la formula 1 tend -

30 to en el gas propelente o on forms disperea. En este caso, 

Los compuestos 1 pueden ester contenidos en formas de admi-

niatraciOn separadas 0 an un forms de adminietracion to-
mAn, en donde los dos compuestos ! contenidos pueden estar 

dieueltos, dispersos o, respectivamente, sOlo un components 

35 disuelto y ci otro, disperso. 
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Los gases propelentes utilizables an la fabricaci6n de 

los aerosoles do inhalacion son conocidos pot el estado do 

Is tecnica. Gases propelentes adecuados so seleccionan del 

grupo compuesto por hidrocarburos tales cam n-propano, n-

butano o isobutano e hidrocarburos halogenados tales coma 

derivados fluorados do metano, etano, propano, butano, ci-

clopropano o ciclobutano. Los gases propelentes anterior-

monte mencionados so pueden utilizer solos a an maclas de 

los inismos. Gases propelentes especialmente preferidos eon 

derivados do alcano halogenados, seleccionados do TGI34a y 

TG227 y no mezclas. 

Los aerosoles quo contienen gases propelentes pueden 

contener, adicionaintente, otros componentee tales coma co-

solventes, estabilizantes, teneioactivos, antioxidantes, 

lubricantes, aol coma agentes pare ajustar el valor do pH. 

Todos estos componentes son conocidos por el estado de Is 

tØcnica. 

Los aerosoles do inhalacion quo contienen gases pr pe-

lentes anteriormente mencionados as pueden administrar par 

msdio do inhaladoree (MDIs - metered dose inhalers = in-

haladores do dosi.s medidas) conocidos por ci estado do la 

tØcnica. 

Adicionalmente, is administracion do 100 principios 

activos 1 segtn la invenciOn as puede efectuar an forma do 

soluciones pars inhalación y suspensiones pare inbalación 

libree de gases propelentes. Coma diso3.ventes as toman an 

consideraciôn, an este caso, soluciones acuosas a alcohOli-

on, preferentemente, soluciones etanôlicas. El disolvente 

puede set exciusivamente agua o ser una mezcla de ague y 

stand. La parts relative do etanol fronts a ague no estÆ 

limitada, si bien as prefiere qua el limits maxima sea de 

hasta 70 pot ciento an volumen, an especial do hasta 60 pot 

ciento an volumen y, do forma especialnente preferida, de 

haste 30 por ciento an volumen. Los restantes porcentajee 

an volumen as completan colt aqua. Las soluciones 0 suspen-

siones quo contienen los compuestos j as ajustan con kcidos 

adecuados a un valor do pH do 2 hasta 7, preferentemecte, 
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1. Documentos estudiados 

1.1. Descripción: Folios: 133 a 241 como se radico inicialmente. 
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1.4 Respuesta del solicitante Folios: 340 a 366. 

2. Objeto de la invención 

Titulo de la invenciOn: COMBINACIONES FARMACOLOGICAS QUE 
CONTIENEN BENZOXAZINA PARA EL TRATAMIENTO DE ENFERMEDADES 
DE LAS WAS RESPIRATORIAS. 
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Problema TØcnico Planteado: Necesidad de Combinaciones de compuestos para 
tratar enfermedades de las vIas respiratorias (Titulo: folio 133). 

Solucion: Combinaciones de acuerdo a la reivindicaciÆn 1 y sus dependientes 2-
13 (folios 348-349). 

IPC: A61 K31/538. 

3. De la solicitud de Patente 

3.1. Reivindicaciones (articulo 30D 486) 

La reivindicación 1, menciona las expresiones: "ademªs de un compuesto de 
formula (la)’ y "contienen al menos uno o varios principios activos L 
seleccionados de las clases de anticolinergicos 2a y esteroides 2c". Dichas 
expresiones no definen de manera concisa cual es la combinación que se desea 
proteger, lo cual tampoco perrnite definir el alcance de la materia a proteger. 

Cuando en la reivindicacion 1, se menciona la expresiôn "Combinaciones 
farmaceuticas" se observa que hay ambiguedad en esta, ya que no se puede 
determinar claramente la materia que se pretende proteger. Se recuerda que para 
que exista claridad y concision en una reivindicacion, una composición por cada 
uno de los componentes que la constituyen. 

La expresiôn "Combinaciones farrnaceuticas" no es concisa ya que, en esta 
reivindicaciôn podria interpretarse de dos maneras: 

-Como una composiciOn que contenga los dos principios activos: 1-un 
compuesto de formula (Ia) y 2- uno o varios principios activos 2. 
seleccionados de las clases de anticolinØrgicos 2a y esteroides 2c (folio 
196, pg 64, lineas 23-25). 

-Como dos composiciones de acuerdo a lo que se puede observar en (folio 
196, pg 64, lineas 25-29) en donde se menciona que los compuestos de la 
invención se pueden administrar en combinaciOn en aplicaciones 
separadas de ambos principios activos en formas de administraciÆn 
separadas. Cuando se aplican los principios activos 1 y 2a y 2c en formas 
de administración separadas, esta aplicación separada puede realizarse 
simultÆneamente a escalonada en el tiempo, es decir, de forma sucesiva"; 
lo cual va dirigido a la forma de administraciÆn, o mØtodo de tratamiento. 

Las reivindicaciones dependientes de la 1, tambiØn adolecen de la misma falta de 
concisiOn. Se debe tomar en cuenta la falta de concision de la reivindicaciOn 1 y 
sus dependientes, por lo cual se ye afectado todo el capitulo reivindicatoria. 

4. Unidad de invención (artIculo 25 D 486) 

La reivindicacion 1 reclama combinaciones, que contienen como otro principio 
activo 2 uno o varios compuestos que estÆn seleccionados de las clases de: 
anticolinØrgicos, 2a y esteroides, 2c. 
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Se observa que pueden existir mÆs de un grupo inventivo, por el gran nUmero 
de combinaciones posibles, entre el compuesto de formula (la) y uno ó varios 
compuestos seleccionados de las clases 2a y 2c. 

5. Oeterminación del Estado de la TØcnica 

La fecha que se ha tenida en cuenta para determinar el Estado de la Tecnica es: 

Fecha de presentación de la solicitud prioritaria: Abril 22 de 2004. 

Teniendo en cuenta la fecha indicada se realizO la bUsqueda en el estado de la 
tØcnica de documentos relacionados can la solicitud encontrÆndose los siguientes 
documentos mÆs relevantes: 

Fecha de 
No Documento Titulo publicación* 

Nuevo medicamento para el 
Fecha de radicacion 

2005/06/14 
03 C005057641 tratamiento de la enfermedad Fecha de prioridad 

pulmonar obstructiva crónica Noviembre 15 de 
2002 

D3 (folios: 368-378) 

6. AnÆlisis de patentabilidad (articulo 14 0486) 

6.1 Navedad (articulo 16 D486) 

La reivindicación 1, se refiere a combinaciones farmacØuticas que ademÆs de un 
compuesto de la formula (is), 

oY 

HNme
 

fl 

OMe 

OH 

contienen uno a varios principios activos 2, seleccionados de las clases de 
anticolinØrgicos, en donde los anticolinergicos (2a) se seleccionan del grupo 
compuesto par: sales de ipratropio, sales de oxitropio, sales de tiatropio y en 
donde los esteroides se seleccionan del grupo compuesto par: flunisolida, 
beclometasona, triamcinolona, budesonida, fluticasona, mometasona 
ciclesonida, refleponida, dexametasona; eventualmente en forma de sus sales a 
derivados e hid ratos. 

D3, divulga el compuesto (ejemplo 3, folio 373, pg 16), que es el mismo 
compuesto de formula la, 

011,? YH 
HN 

me me 
OMe 

OH 

sus isOmeros ópticos, mezclas de los distintos enantiOmeros, y racematos, sales 
de adiciOn acida e hidratos (folio 372, pg 5); el cual puede estar combinado con 
uno a varios principios activos 2. seleccionados de las clases de anticolinergicos, 
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en donde los anticolinØrgicos (2a) se seleccionan del grupo compuesto por: 
sales de ipratrapia, sales de oxitropia, sales de tiotropia (folio 374-375, pgs 45-
46) y en donde los esteroides se seleccionan del grupo compuesto par: 
flunisolida, beclometasona, triamcinolona, budesonida, fluticasona, rnometasona, 
ciclesonida, refleponida, dexametasona, eventualmente en forma de sus sales o 
derivados e hidratos (folio 375, pg 46); asi coma tambiOn divulga combinaciones 
de dichos principios activos (folio 374, pg 45), las cuales se pueden administrar 
par polvos para inhalaciôn con gas propelente y soluciones de inhalaciôn libre de 
gas propelente (folio 376, pg 50). 
Los polvos para inhalaciôn con gas  propelente pueden contener coadyuvantes 
fisiolôgicamente inocuos, (folio 376, pg 50) en donde el principio activo puede 
estar en forma disuelta a dispersa en el gas (folio 377, pgSl); entre dichos gases 
estÆn: n-propano, n-butano o isobutano e hidrocarburos halogenados tales como 
derivados fluorados de metano, etano, propana, butano, ciclopropano o 
ciclobutano, TG134a y TG227 y sus mezclas (folio 378, pg 52). AdemÆs las 
disoluciones sin gas propelente se pueden administrar usando coma disolvente 
agua, etanol o una mezcla de agua y aetanol (folio 378, pg 52). 

Las caracteristicas esenciales de la reivindicaciôn 1, es decir: 

Combinaciones farmaceuticas, que ademàs de un compuesto de la formula (la), 

M. Me 
Ome 

- OH 

contiene uno a varios principios activos j seleccionados de las clases de 
anticolinØrgicos, en donde los anticolinergicas (2a) se seleccionan del grupo 
compuesto por: sales de ipratropio, sales de oxitropio, sales de tiotropio y en 
donde los esteroides se seleccionan del grupo compuesto por: flunisolida, 
beclometasona, triamcinolona, budesonida, fluticasona, mometasona, ciclesonida, 
refleponida, dexametasona; eventualmente en forma de sus sales a derivados e 
hidratos, ya se divulgan en 03. 

For lo cual, la presente reivindicaciOn, no se considera nueva, como tampoco sus 
dependientes 2-13. 

7. Conclusion: 

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

N° Documento N° Reivindicaciones 
I Requisito que afecta afectadas 

D3 C005057641 1-13 Novedad I 

8. Respuesta a los argumentos del solicitante: 

Respecto a las objeciones de claridad y concision, hechas en el primer articulo 
45, el solicitante responde con un nuevo capitulo reivindicatorio, con el cual afirma 
que subsana tales objeciones, asi como tambien con este nuevo capItulo queda 
subsanada la falta de Unidad de lnvenciOn. 

EXP 06106509 



383 
Se aclara que revisado el nuevo capitulo reivindicatorio se observa que 
aunque el solicitante hace una restricciOn del compuesto de formula (I) a el 
compuesto especifico (ejemplo 1.1, de la descripciôn), dichas objeciones 
persisten, como se muestra en 3.1 (del presente concepto). En cuanto a la falta 
de unidad de invenciOn, tambien persiste, en el nuevo capitulo reivindicatorio. 

-El solicitante afirma que los documentos Dl y D2, no afectan la Novedad y Nivel 
Inventivo at nuevo capitulo reivindicatorio. 

Se aclara que, en este nuevo anÆlisis de patentabilidad no se tomaron los dos 
documentos citados (Dl y D2), como se muestra en el numeral 6.1 del presente 
concepto. 

-El solicitante presenta unos resultados de actividad de compuestos por separado, 
(tabla 1). 

Lo anterior no sustenta las combinaciones reclamadas (objeto de la presente 
solicitud). 

-AsI misrno, el solicitante, presenta ensayos de composiciones: 1) compuesto de 
formula (la) con bromuro de tiotropio, 2) compuesto de formula (la) con 
ciclesonida y 3) compuesto de formula (la) con bromuro de tiotropio y 
ciclesonida. 

Se aclara que en el presente concepto se realizO un nuevo anâlisis de 
patentabilidad, en el cual se afectO el nuevo capitulo reivindicatorio por falta de 
novedad, como consecuencia no procede un anÆlisis de nivel inventivo, por lo 
tanto los ensayos mencionados, no se tomaran en cuenta. 

En cumplimiento del artIculo 45 de la Decision 486 de la Comision de Ia 
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 
denegara la patente. 

Notifiquese el presente oficio conforme a to dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del titulo primerojie1 Circular Unica No 10 de 2001. 

ALIX CARMENZA CE’SPEDES DE VERGEL 
Directora de NuevaCreaciones (C) 

El anterior retjerimiento fue notificado por fijaciOn en lista, de fecha 

CONCEPTO TECNICO No.2524 EXAMINADOR TECNICO Codigo No.202078 
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