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Study objective: To investigate whether the addition of a
single aerosolized dose of glycopyrrolate leads to & greater
improvement in pulmonary function than treatmant with
albuterot alone for patients with acute exacerbation of chronic
obstructive pulmonary dissase (COPD).

Design: Prospective, randomized, blinded, controlled shudy.
Fifty-seven patients with acute exacerbation of COPD were
entered into the study, All patients received three aerosol treat-
ments. Patients were randomized to recelve 2 mg aerosolized
glycopyrrolate {combination therapy group) or aerosolized
ptacebo in addition to their first 2.5-mg albuterol aerasol treat-
ment. All patients recelved 2.5 my of aerosolized albuterol alone
for the next two treatments,

Setting: Urban teaching hospital emergency department.

Results: We found no diffarence in pretreatment 1-second
fractional expired volume (FEV, ) between the control and gly-
copyrrolate groups. There was no significant difference in the
absolute value of the FEV, at 1 hour or at 3 hours between the
1wo groups; however, patients who recsived combination ther-
apy had a greater pereent increase from the pretreatment value
of FEV, (56%) as measured in milliliters than did control patients
{18%:; P=.008).

Conclusion: The tombination of glysopyrolate and albutero!
produces a greater improvement in FEV/, than does albuterol
alone in the treatment of patients with acute exacerbation of
COPD.

[Cydulka RK, Emerman CL: Effects of combined treatment
with glycopyrrolate and albutero! in acute exacerbation of
chronic obstzuctive pulmonary disease. Amn Emerg Mad April
1995,25:470-473.) '
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INTRODUCTION

Antigholinergic agents have been widely used to treat
patients with chronic obstructive pulmonary disease
{CO¥D) exacerbations. Glycopyrrolate, a quaternary
amr:%nium compound, is poorly absorbed from mucosal |

.
|
I
|
|

surfaces but otherwise has pharmacologic properties simi-
lar to|those of atropine itself. Glycopyrrelate, when given
by inhalation, should only affect the respiratory tract, thus!
limiting associated side effects.! It is available in solution |
and i3 easily used in nebulized form. The purpose of this
study was to investigate the efficacy of combination treat-
ment jof glycopyrrolate and the B-agonist albuterol. In par-
ticular, we wished to determine whether the addition of a
single aerosolized dose of glycopyrrolate would lead to
greatdr improvement in pulmonary function over treat-
ment with albuterol alone.

MATERIALS AND METHODS

This study was conducted from February 1991 through
Feb: 1992 in the emergency department of Metro-
Health Medical Center, a large, urban, university-affiliated .
hospital. Patients with the self-reported diagnosis of |
COPD or patients with histories consistent with COPD, |
as defined by the American Thoracic Society?, were eligi-
ble for the study if they presented to the ED with acute
respiratory distress along with cough, wheezing, or both. |
with asthma were excluded from the study, along -
atients whose initial spirometry demonstrated a
1-second fractional expired volume (FEV,) greater |
|

than 75% of predicted normal value, Patients were also
excluded if they had clinical or radiographic evidence of
othorax, pneumonia, decompensated congestive

ndications to the administration of glycopyrrolate,

t women, nursing mothers, and prisoners were
luded from this study.
informed consent had been obtained, blood was
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There was no significant difference in the age (60£10.3
years versus 62.412.4 years), cigarette use (40.9£23.0
pack-years versus 51.1 pack-years, WBC (10.333.1 cells/mm?
versus 10.914.6 cells/mm3), Pao, (62.4120.1 mm Hg ver-
sus 70.2+15.8 mm Hg), initial FEV, (29.5%£10.5% versus
31.0%:+12.8% predicied normal), prednisone use (20% ver-
sus 15%), inhaler use (87% versus 78%), or ipratropiun use
(10% versus 7%) between the glycopyrrolate group and the
control group. However, the theophylline level was sig-
nificantly higher in the glycopyrrolate group (8.3+7.3 mg/mL
versus 4.344.7 mg/ml, P<.02).

The pretreatment FEV, in the control group was
934424 mL (31.0%12.8% of predicted normal); it was
924364 L (29.5%+10.5% of predicted noxmal) in the
glycopyrrolate group (NS). At 1 hour FEV, had increased
t0 9634477 mL (31.6%+£12.6% predicted) in the control

oup and 1,1294585 ml (37.4%x13.6% predicted) in
Q glycopyrrolate group (P=.22 and P=.11, respectively).

t 3 hours the FEV, in the control group was 1,095£573 mL
(36.2%+15.8% predicted) and 1,3123614 mL
(42.8%%13.5% predicted) in the glycopyrrolate group
(P=.19 and P=.11, respectively). Repeated-measures
analysis showed a significant difference in the percent of
change in FEV, from pretreatment value (absolute value)
between the control and glycopyrrolate groups both 1
hour and 3 hours after the start of treatment (Figure 1).
Patients treated with glycopyrrolate and albuterol had
4 28.2%142.2% increase in FEV, after treaument,
whereas patienis treated with albuterol alone had only
a 6.0%136.1% increase in FEV, at 1 hour (P=.04). At

3 hours, patients treated with glycopyrrolate had a
56.0%%56.1% increase in FEV,, compared with a
19.3%%40.9% increase in patients treated with
albuterol alone (P=.001; Figure):

Overall, 30 (53%) of the patients required admission.
Fifty percent of patients with COPD treated with glyco-
pymrolate were admitted, compared with 57% of patients
treated with albuterol alone (NS) Follow-up information
was available for 22 (81%) of the patients discharged
from the ED. We noted no difference in the relapse rate
between the glycopyrrolate and contro} groups (15.4% ver-
sus 11.1%).

Twenty-seven percent of the glycopyrrolate group
experienced side effects, compared with 15% of patients
treated with albuterol alone (NS). Side effects reported in
the combination albuterol/glycopyrrolate group included.
dry mouth, headache, hypotension, and palpitations. Side
effects reported in the albuterol group included tremors,
anxiety, and palpitations. This study had a power of 20%
to discern differences in the incidence of side effects
between the two groups.

DISCUSSION

We found that patients with acute exacerbation of COPD
who received combination glycopyrrolate and albuterol
aerosol weatments had greater improvement in their per-
cent change in FEV, at 1 hour (29.2%£42.2% versus
6.09%+36.1%, P=.04) and at 3 hours (56.0%£56.1% ver-
sus 19.3%240.9%, P=.001) than did patients wreated with
albuterol alone. These results are distinctly different fromn

figure.
Change in FEV, with treatment. Table.
R
FEV, {% of predictad nommal value) & Albuterol :
80 4 o Glycopymolate + Albutero! Alhotarol ant Atbuterol snd
56 ] Parameters Glysapyrrolate Plscaho
3 FEV,
Iritial absolute valus (m) 6341424
85 3 1 hour {mL) 11 8B3a477
Parcent change in sbsolute velua st hour 2811422 £.0238.1
LE / irbusiary 1085:573 13121614
5 Aftor treamment {3 hours]
{35 of predicted norms) 4284135 36.2:15.8"
3 4 Percent changs in absolute value 56.0456.1 193200.9°%
3 of FEV, 5t 3 hours
% 5 Percentage of pationts sdmitted 50 5118
3 Sida offects &7 s
15 3 *Rell5 versus glycopyirolate goup.
SARARAS SAAMMELEL A ZE s TrrrTTereTErT ™ thﬁmg@mmhﬂﬂm-
0 hows 1 howr 3hours R versus i gIOup.
Ervor bars arp +1 S0, NS versus giycopyrrolate grop.
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those we reported in asthmatic patients treated with both
albuterol and glycopyrrolate. Asthmatic patients treated
with. albuterol alone had greater improvement in their
FEV, values than did asthmatic subjects treated with a
combination| of glycopyrrolate and albuterol. We believe
this is best explained by the fact that in spite of airflow
limitations que to destructive changes in the Jungs,
patients with COPD have some cholinergic tone, which
ished by anticholinergic agents, resulting in

tailed power) of the sdy to determine a difference in post-
treatment FEV, (as percentage of predicted normal value)
‘was 49%. In) addition, patients in the study group had
higher theophylline levels than did patients in the control

group. Becayse the levels in both groups were subthetapeu-

tic, we do not think this influenced the outcome of the
study. In thi$ study we used only a single dose of glyco-
pyrrolate, We cannot state whether other doses of the drug
would be more or less effective. Similarly, we cannot deter-

ming the optimum dosing frequency: Finally, the maximum

dose of albuterol that can be used in acute exacerbation of
COPD bas yet to be determined. The role of glycopyrrolate
as a second ggent {n patlents who receive maximal doses of
albuterol mady be different than that found with the dose
employed here.

CONCLUSION

The addition of a single treatment with aerosolized glyco-
pyrrolate to hourly treatments with albuteral produces a
greater percent improvernent in I’E‘Jx than does albuterol
alone in the|treatment of patients with COPD exacerba-

APRILT935 26:4  ANNALS OF EMERGENCY MEDICINE
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tiDJ'l. The improvement in pulmo ction in pati
with COPD did not lead, however, fo s decrease in the
h ization rate. Within the limjta discussed
above, we feel that this drug should be considered for
in patients with acute exacerbation of COPD. The optima
doTa d frequency for administration of glycopyrrolate

for ‘ patients remain to be determined.
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Comparison of nebulized glycopyrrolate and metaproterenol
in chronic obstructive pulmonary disease

G. Tzelepis, S. Komanapolli, D. Tyler, D. Vega, A. Fulambarker

Comparison of nebulized glycopyrrolate and metaproterenol in chronic obstructive pul-
monary disease. G. Tzelepis, S. Komanapolli, D. Tyler, D. Vega, A, Fulambarker. @ERS
Journals Ltd 1996.

ABSTRACT: We assessed the bronchodilating effect of glycopyrrolate (GP) and
compared it with that of metaproterenol (MP), alone and in combination (GP+MP'),
in patients with chronic obstructive pulmonary disease (COPD).

In a double-blind study, 11 patients (aged (meanzsp) 696 yrs; forced expira-
tory volume in one second (FEV1) 1.210.4 L) with stable COPD inhaled nebulized
GP 1.0 mg, MP 15 mg, or GP 1.0 mg + MP 15 mg. Spirometry was performed
before inhalation and at hourly intervals for 8 h after inhalation.

It was found that GP produced a bronchodilating effect that was about equal to
that of MP but lasted longer (8 vs 5 h). The combination of GP and MP produced
a bronchodilating effect that was greater than that of either drug alone and was
evident mostly during the effect of MP. The mean peak percentage improvement
in FEV1 over baseline was 35% for GP+MP and 25% for cither drug alone.

These data suggest that nebulized glycopyrrolate is an effective bronchodilator
in some patients with chronic obstructive pulmonary disease. Concurrent admini-
stration of glycopyrrolate and metaproterenol produces additional bronchodilation

Depts of Medicine, Finch University of
Health Sciences/The Chicago Medical Schoof,
and Veterans Affairs Medical Center, North
Chicago, IL, USA.

Correspondence: G. Tzelepis
Onassis Cardiac Surgical Center
375 Sygrou Avenue

17674 Athens

Greece

Keywords: Bronchitis
bronchodilators
glycopyrrolate

Received: February 21 1995
Accepted after revision August 27 1995

This study was supported by the Dept of
Veterans Affairs,

that is primarily apparent during the bronchodilator effect of metaproterenol.

Eur Respir J., 1996, 9, 100~103.

Glycopyrrolate (GP), a quarternary ammonium com-
pound, is an anticholinergic agent that has primarily
been used with anaesthesia to reduce gastric acidity and
salivary secretions or to reverse neuromuscular blockade
[1]. Recently, GP has been used as a bronchodilator in
patients with asthma [2-5]. This study was designed to
investigate the bronchodilator effect of GP in patients
with stable chronic obstructive pulmonary disease (COPD)
and compare it with that of another commonly used bron-
chodilator, the B-adrenergic agonist metaproterenol (MP).
In addition, we examined whether the concurrent adminis-
tration of GP and MP provided any further bronchodi-
lation than GP alone in this group of patients.

Methods

Eleven men with diagnoses of chronic bronchitis,
emphysema, or both [6] were recruited from out-patient
pulmonary clinics to participate in the study (table 1).
Stability of their disease was defined as no hospitaliza-
tions or change in therapy over a 6 month period prior
to the study. All patients had a forced expiratory vol-
ume in one second/forced vital capacity ratio (FEV1/FVC)
of less than 70%, and a history of cigarette smoking. A
positive bronchodilator response following inhalation of
metaproterenol, as defined by the American Thoracic
Society (ATS) criteria [6], was documented during pre-
vious pulmonary function testing. None of the subjects

had a history of bronchial asthma or were on oral steroids.
The study was approved by the institutional review com-
mittee and informed consent was obtained from all pat-
ients.

Measurements of FVC and FEV1 were performed on
a Collins Eagle One spirometer (Braintree, MA, USA).
The medications were mixed with normal saline to a total
volume of 7.5 mL and aerosolized using a Misty-Neb
nebulizer (Airlife) with a flow rate of 10 L-min-! deliv-
ered over 15 min. GP, MP, or both were administered
randomly and in double-blind fashion. Theophylline
preparations and beta-agonists were discontinued 24 and
12 h prior to each study day, respectively. 'The subjects
were studied in the pulmonary function laboratory on
three separate days, at least three days apart. On each
study day, baseline measurements of FEV1 and FVC
were obtained followed by inhalation of one of the fol-
lowing aerosols: 1) GP 1.0 mg; 2) MP 15 mg; or 3) GP
1.0 mg and MP 15 mg. Measurements of FVC and FEVi
were subsequently performed at hourly intervals for 8 h.
Blood pressure and pulse rate were measured before treat-
ment and at the time of spirometry. Subjects were also
questioned about any side-effects.

The largest FVC and FEV1 of at least three repro-
ducible values, as measured according to ATS standards
6], were analysed. The FEV1 and FVC data were sub-
jected to analysis of covariance (ANCOVA), where the
drug regimen (drug) and time were within-subject vari-
ables and baseline performance was a covariate that was
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Table 1. — Patient characteristics and pulmonary mnk:tidn testing data
Pt Age Smoking Hx FEV1 FEV1 | AFEV1 AFEV1 FyC TLC TLC
No. yIs pack-yrs L % pred{ % init % pred [ L % pred
1 70 56 0.84 21 ‘ ' 21 5 1.8 6.4 101
2 60 60 1.26 4 23 10 26 6.4 106
3 63 98 0.58 19 | 15 3 13 7.2 115
4 59 120 1.53 46 22 10 32 6.3 97
5 68 50 0.81 24 25 6 17 6.2 90
6 75 26 1.18 35 | 33 11 21 85 118
7 70 92 1.46 46 26 11 29 7.2 108
72 110 0.87 26 | 16 4 17 6.8 199
9 70 46 1.99 61 19 11 313 6.9 96
1 70 92 0.86 32 18 4 118 7.9 122
11 80 67 1.82 70 ‘ 11 9 311 6.4 115
i
M 69 74 1.2 38 | 21 8 23 6.9 108
+s +6 +30 +0.4 %17 +6 =3 017 +0.7 =11
L
Pt:| patient; Hx: history; FEV1: forced expiratory volume in oné second; % pred: percentage of predicted normal value; AFEVI:
change in FEV1 in response to metaproterenol; % init: percentage of initial FEV1; FVC: forced)|vital capacity; TLC: total lung
capacity. |
copstant across time but changing across drug. Since 2,00+
the sphericity hypothesis was rejected (for both depen+ #k e
dent variables), Greenhouse-Geisser probabilities are report il
ed |where appropriate. In addition, repeated measures 175 |
anglysis of variance (ANOVA) for single within-subjec ' e
variable (drug) at each interval was performed for both i
FEV1 and FVC data. A p-value <0.05 was considered —
to be statistically significant. All analyses were perfor- E 1,50
med using the BMDP statistical program (Los Angeles| w
CA, USA) [7]. | i
i 1.25-
Results | ]
|
|
Subject characteristics and baseline pulmonary func 1,00
tion data are shown in table 1. Reversibility for th& T
gropp was 8+£3% (meantsp) of predicted FEV1. The 0 . LA 1

ANCOVASs revealed significant effects for the covariate,
drup, time, and drug-by-time interaction both for FEV1
(p<0.01) and FVC (p<0.05). Thus, performance follow-
ing|treatment was shown to be affected by baseline (pre-
treatment) performarice, the drugs administered, and thel
time after administration. Furthermore, though therc§
were overall drug effects, the magnitude of differences!
between drugs varied over time (drug-by-time interac-
tio ). |
Flgure 1 presents mean values for FEV1 measured ati
each time interval for all regimens. In comparing the:
overall drug effects, GP was more effective than MP!
(p<(.05), and the combination of GP and MP was more|
effertive than either drug alone (p=0.014 for GP; and!
p=0L0016 for MP). Further analysis at each time peri-
od showed that GP and MP produced similar improve-
merts in FEV1 at 1-5 h; thereafter, the improvements
in FEV1 were greater with GP (approximately 13% above |
baseline) than with MP (p<0.05). The combination of|
GP and MP produced an improvement in FEV1 that was |
significantly higher than that of MP at every time-point |
(p<0.05), and than that of GP during the first 5 h afterl

Time h

tory volume in one second (FEV1)

Fig. 1. — Increase in forced expir

from baseline (8) following inhalation of metaproterenol (M

glycopyrmrolate (GP  —D~), or
Values are mean+seM. B: baseling;

GP.

administration (p<0.05).
increase in FEV1 over b

ure 2. Overall, GP was mo;
and the combination of G
(p=0.0012) but as effective

—a—),
ir combination (MP+GP —e—).
1 p<0.05 when comy with MP;

*%; p<0.05 when compared with GP; 1: p<0.05 when compared with

' essentially similar improvements in FVC during the first
. 5 h, with the peak effect pe
i line; the improvement in |F
- 68 h with GP than with |M|
: tion of GP and MP produged
' greater than that of MP at|24
i of GP only at 2, 3 and 5 hiaf]

ter administration (p<0.05).
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FVC L

B 1t 2

Time h

Fig. 2. — Increase in forced vital capacity (FVC) from baseline (B) after
inhalation of metaproterenol (MP —o—), glycopyrrolate (GP —o—),
or their combination (MP+GP —e— ). Values are meandsem. B:
baseline. *: p<0.05 when compared with MP; **: p<0.05 when com-
pared with GP; {: p<0.05 when compared with GP.

No significant changes in blood pressure or pulse rate
were noted. One patient reported tremors after inhala-
tion of MP.

Discussion

In this study, clinically stable patients with COPD,
some still having marked reversibility, were given neb-
ulized GP, MP, or a combination of the two drugs. We
found that GP produced a bronchodilating effect simi-
lar to that of MP, but of considerably longer duration.
‘When inhaled concurrently, the two drugs produced an
additive bronchodilating effect that was mainly apparent
during the effect of MP.

The bronchodilating effects of GP were first noted in
normal volunteers. GAL et al. [1] showed that GP, given
intravenously or as an aerosol, produced a significant
increase in FEV1 which lasted up to 6 h. Subsequent
studies confirmed the prolonged bronchodilating effect
of GP in asthma, some studies {3, 5] demonstrating a
bronchodilator effect up to 12 h. GILMAN ef al. [2] also
showed that the increase in FEV1 produced by GP was
comparable to that of MP. The present study extends
these previous observations to patients with stable COPD.
As in studies with asthmatic patients, we found that
the peak bronchodilating response of GP occurred with-
in 1-2 h, and the duration of action was 2-8 h.

The dose of GP used in the present study was selected
on the basis of our own experience and also on studies
in normals and in patients with asthma. In a prelimi-
nary study in COPD patients {8}, we found that inhala-
tion of 0.5 mg of GP produced a significant bronchodilation,
yet smaller than that of 15 mg of MP. SCHROECKENSTEIN
et al. [5] found that GP dosages of 0.5 or 1.0 mg pro-
duced equivalent bronchodilation. In a study comparing
dose-response curves in normals, GAL et al. [1] found
that the greater the dosage of GP the more sustained the

bronchodilating effect. However, the duration of bron-
chodilation produced by GP dosages greater than 1.5 mg
was marginally better than that produced by.a dose of
0.8 mg. Furthermore, the higher dosages were asso-
ciated with more side-effects. GAL et al. [1], therefore,
concluded that GP dosages of 1.0 mg could be used eff-
ectively with virtually no side-effects.

Unlike previous studies in asthmatics, we evaluated
whether the bronchodilator effects of GP could be poten-
tiated by a beta-agonist. We found that the concurrent
inhalation of GP and MP enhanced the bronchodilating
effect produced by either agent alone by an additional
10% improvement over baseline. This additive effect was
evident only during the first 5 h after administration, an
interval equal to the duration of action of MP.

The effects of concurrent administration of anticholin-
ergic and adrenergic agents have been extensively eval-
uated and the results are controversial. Some studies
have found synergistic effect [9-15], whereas others have
not [16-19]. The additive effect of the two agents could
be explained on the basis of differences in the mecha-
nism of bronchodilation; anticholinergics act through
the parasympathetic system whereas beta-agonists act
through the sympathetic system. An alternative expla-
nation for the additive effects may be related to submaxi-
mal dosages used rather than to enhanced effectiveness
of the combined treatment. In patients with stable COPD,
Gross and SkoropIN [20] showed that addition of a beta-
agonist to large dosages of an anticholinergic agent did
not augment bronchodilation produced by the anti-
cholinergic agent alone. In another study, EASTON et al.
[21] found that addition of a second agent does not
improve bronchodilation if large dosages of either adren-
ergic or anticholinergic agent are used. A potential advan-
tage of the combined regimen is that it may reduce toxicity
caused by each agent.

In the present study, all patients had partially rever-
sible obstruction as measured following inhalation of a
beta-adrenergic agonist. The question then arises as to
whether GP is effective in patients not responding to
beta-agonists. Previous studies have shown that COPD
patients who do not respond to beta-agonists usually
respond to anticholinergic bronchodilators, such as atro-
pine or ipratropium bromide [9, 22]. Thus, as with atropine
or ipratropium, a therapeutic trial of GP might be use-
ful in patients with irreversible obstruction.

In conclusion, we found that glycopyrrolate achieved
the same degree of bronchodilation as metaproterenol
and had a duration of action that was longer than that of
metaproterenol alone. Further studies involving larger
numbers of patients are needed to establish the bron-
chodilator efficacy, safety and optimal dosage of gly-
copyrrolate in COPD.

Acknowledgements: The authors thank F.D. McCool
for reviewing the manuscript and M. Cohen for his assis-
tance with the statistical analysis.
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pharmaceuticals, particutarly for the treatment of obstructive or inflammatory airways diseases, The compounds of formula (I) in
free, salt or solvate form, have B2-adrenoreceptor agonist activity.
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The agents of the invention are also useful as co-therapeutic agents for use in conjunction
with anti-inflammatory or bronchodilatory drug substances, particularly in the treatment of
obstructive or inflammatory airways diseases such as those mentioned hereinbefore, for
example as potentiators of therapeutic activity of such drugs or as a means of reducing
required dosaging or potential side effects of such drugs. An agent of the invention may be
mixed with the anti-inflammatory or bronchedilatory drug in a fixed pharmaceutical
composition or it may be administered separately, before, simultaneously with or after the
anti-inflammatory or bronchodilatory drug. Such anti-inflammatory drugs include steroids,
in particular glucocorticosteroids such as budesonide, beclamethasone, fluticasone or
mometasone, and dopamine receptor agonists such as cabergoline, bromocriptine or
ropinirole. Such bronchodilatory drugs include anticholinergic or antimuscarinic agents, in
particular ipratropium bromide, oxitropium bromide and tiotropium bromide.
Combinations of agents of the invention and steroids may be used, for example, in the
treatment of COPD or, particularly, asthma. Combinations-of agents of the invention and

anticholinergic or antimuscarinic agents or dopamine receptor agonists may be used, for -

In accordance with the foregoing, the present invention also provides a method for the
treatment of an obstructive or inflammatory airways disease which comprises administering
to a subject, particularly a human subject, in need thereof a compound of formula I, or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore described. In another
aspect, the invention provides a compound of formula I, or a pharmaceutically acceptable
salt or solvate thereof, as hereinbefore described for use in the preparation of a medicament

for the treatment of an obstructive or inflammatory airways disease.

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; topically
to the skin, for example in the treatment of psoriasis; intranasally, for example in the
treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of

obstructive or inflammatory airways diseases,

In a further aspect, the invention also provides a pharmaceutical composition comprising a
compound of formula I in frec form or in the form of a pharmaceutically acceptable salt or
solvate thereof, optionally together with a pharmaceutically acceptable diluent or carrier
therefor. Such compositions may be prepared using conventional diluents or excipients and

techniques known in the galenic art. Thus oral dosage forms may include tablets and
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capsules. Formulations f‘or- topical administration may take the fogm of creams, ointments,
gels or transdermal-deliirery systems, €.g, patches. Compositions for inhalation may
comprise aerosol or other atomizable formitlations ordry- pvwdcr fonﬁuiaﬁon&_m
The invention also includes (A) a compound of formula I as hereinbefore described in free
form, or a pharmaceutically acceptable salt or solvate thereof, in-inhalable form; TB) an
inhalable medicament coinprising such a compound in inhalable form together with a

; ph-arméceutically acceptable carrier in inhalable form; (C) a phar’rx_xéc—cutical product
comprising such é ‘compound in inhalable form in association with an inhalation device; and

such o r:ompeumimmhalab}e fo:mm

Dosages employed in practising the invention will of course vary depending, for example, on
the particular condition to be treated, the effect desired and the mode of administration. In
general, suitable daily dosages for administration by inhalation are of the order of from 1 to

5000ug.

The invention is illustrated by the following Examples. Compounds used in the Examples

are prepared as follows:

Z-Dxethylbcnzene (10.9 g, 74.6 mmol) and propxony[ chlonde (9.7 g, 74.6 mmol) are
added dropwise to AICl; (22.3 g, 167.8 mmol) in mrromethanc (75 ml.) over 30 min. The
reaction mixture is stirred at 'réom temperature for 2 hours, after which 70 g of ice and 14
mL concentrated sulphuric acid are added. The aqueous phase is extracted with ether, and
the combined organic phases extracted with 2N HCl and saturated aqueous NaCl, The
organic phase is further treated with activated charcoal,.mégnesiurn sulphate, and filtered,
and the solvent removed in vacuo.
1H-NMR (CDCls) ppm: 7.8 (1H, s, At); 7.7 (1H, d, Ar); 7.2 (1H, d, Ar); 3.9 (ZH, t, CH,);
3.4 (2H, 1, CHy); 2.8 (4H, q, CH,CH;); 1.2 (6H, m, CHa),

3-chloro-1 {3 4~dxethy!phenyl) -propanone (15.5 g) is dissolved in 66 mL concentrated
sulphuric acid and heatcd to 90-°C for 4 hours. The reaction mixture is cooled, ice (70 g) is
added, and the aqueous solution extracted twice with toluene. The organic layer is washed
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1. A compound of formula

in free or salt or solvate form, where

‘Ar is a group of formula

i

(H1 o)q

R! is hydrogen, hydroxy, or alkoxy,

R* and R? are each mdependently hydrogen or alkyl, ,
R* R%, R¢ and R” are each mdepcndent}y hydrogen, halogen, cyano, hydroxy, alkoxy, aryl,
alkyl, alkyl substituted by one or more halogcn atoms or one or more hydroxy or alkoxy
groups, alkyl interrupted by one or more hetero atoms, alkenyl, tnslkyls:lyl carboxy,
alkoxycarbonyl, or -CC)NR”R12 where R"' and R¥ are each mdependently hydrogen or
alkyl, or R* and R®, R* and R, or R® and R” togethet with the carbon atoms to which they
are attached denote a carbocyclic or heterocyclic ring,
" RYis halogen, -OR™, -CH;OR™ or -NHR" where R™ is hydrogen, alkyl, alkyl interrupted
by one or more hetero atoms, -<COR', where R' is hydrogen, ‘-N(R-")R”, alkyl or alkyl
interrupted by one or more hetero atoms, or aryl and R" and R' arc each independently
hydrogen, alkyl or alkyl intercupted by one ot more hetero atoms, or R'* is -C(=NH)R", -
SOR" or -SO;R" where R is alkyl or alkyl interrupted by one or more hetero atoms, and

* is hydrogen, or R® is -NHR'® where -NHR" and R’, rogether with the carbon atoms to
whxch they are attached, denote a 5- or 6- membered heterocycle,

lql
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of Chronic Obstructive Pulmonary Disease
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gg;“ci:?&mi improvement in pulmonary function than treatment with
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i vnltpiioicir Design: Prospective, randomized, blinded, controlled study,
publication Noveraber 14, 1994, Fifty-soven patients with acute exacarbation of COPD were
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of Emergency Physicians. ment. Al patients received 2.5 mg of aerosolized albutero! alone

for the next two treatments.
Setting: Urban teaching hospitel emergenty department.
Results: We found no difference in pretreatment 1-second
fractional expired volume {FEV,) between the control and gly-
copyrrolate groups. There was no significant difference In the
ahsolute value of the FEV, at 1 hour or at 3 hours between the
two groups; however, patients who received combination ther-
apy had a greater percent increase from the pretreatment vaive
of FEV, {56% as.measured in milliliters than did control patients
. (19%; P~.008).

' Conclusion: The combination of alycopymolate and albuterol
produces a greater improvement in FEV; than does afbuterol +
alone ifl the treatment of patiants with acute exacerbation of ‘
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INTRODUCTION

Anticholinergic agents have been widely used to treat
patients with chronic obstructive pulmonary disease
(COPD) exacerbations. Glycopyrrolate, a quaternary
ammonium compound, is poorly absorbed from mucosal
surfaces but otherwise has pharmacologic properties sirmi-
lar to those of atropine itself. Glycopyrrolate, when given
by inhalation, should only affect the respiratory tract, thus
limiting associated side effects.? It is available in solution
and is easily used in nebulized form. The purpose of this
study was to investigate the efficacy of combination treat-
ment of glycopyrrolate and the (3-agonist albuterol. In par-
ticular, we wished to determine whether the addition of a
single aerosolized dose of glycopyrrolate would lead to-
greater improvement in pulmonary function over treat-
ment with albuterol alone.

MATERIALS AND METHODS

This study was conducted from February 1991 through
February 1992 in the emergency department of Metro-
Health Medical Center, a large, urban, university-affiliated
hospital. Patients with the self-reported diagnosis of
COPD or patients with histories consistent with COPD,
as defined by the American Thoracic Society?, were eligi-
ble for the study if they presented to the ED with acute
respiratory distress along with cough, wheezing, or both.
Patients with asthma were excluded from the study, along
with patients whose initial spirometry demonstrated a
1-second fractional expired volume (FEV,) greater
than 75% of predicted normal value, Patients were also
excluded if they had clinical or radiographic evidence of
preumothorax, pneumonia, decompensated congestive
hean failure, or history of lung cancer, if they were unable
to perform spirometry; or if they had received prehospital
aerosol rreaument. Patients were also excluded if they had
contrzindications to the administration of glycopyrrolate,
including glaucoma, bstructive uropathy, ileus, ulcerative
colitis or megacolon, myasthenia gravis, autonomic neu-
ropathy, liver disease, kidney disease, hiatal hernia with
esophagitis, or cystic fibrosis. Patients younger than 18,
pregnant women, nursing mothers, and prisoners were
also excluded from this study.

After informed consent had been obtained, blood was
drawn for CBC with differential, theophylline level, and
arterial blood bases. Chest radiographs were also taken,
Oxygen therapy was initiated at 3 L/minute through a
nasal cannula and subsequently adjusted on the basis of
the results of arterial blood gas or pulse oximetry, if avail-
able. Spirometry was performed with a computerized

APRIL 1995 25:4 ANNALS OF EMERGENCY MEDIGINE
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portable Fleisch-pneumnotach—type spirometer (SpiroScan
1000), with the patient seated and wearing nose clips. At
least two forced expiratory maneuvers were obtained,

with the highest forced vital capacity and FEV, used for
analysis. The spirometer was calibrated at least three times
a week by use of a 3-L syringe.

After initial evaluation, all patients received nebulized
albuterol, 2.5 mg every hour for three aerosols. Patients
received, in 2 randomized, double-blinded fashion,
glycopyrrolate 2 mg or an equivalent volume of placebo
solution miized with their first albuterol aerosol. A block-
design randomization scheme was devised before the
study and used by the pharmacy to prepare coded vials.
The patients, treating physicians, and investigators were
all blinded to the contents of the vials. Patients did not
receive any further glycopyrrolate or placebo solution after
the initial aerosol. Spirometry was repeated 1 hour after
the first aerosol and again 1 hour after the third aerosol
treaunent.

One hour after completion of the third aerosol (3 hours
after initial treatment), patients were questioned as to the
appearance of side effects to albuterol or glycopyrrolate.
Patients then were admitted 10 the hospital or discharged
from the ED without further therapy, at the discretion of -
the treating physician, on the basis of clinical assessment,
including improvement in pulmonary function, disappear-
ance of wheezing, and improvement in dyspnea. Patients
who were discharged from the hospital were contacted by
telephone alter 48 hours to determine whether they had
experienced relapse, defined as an unscheduled retum for
further treatment for bronchospasm within 48 hours after
discharge. This study was approved by the hospitals human
investigation cornmittee.

Discrete variables were analyzed by means of the %2 test,
whereas continuous variables were znalyzed with Student’s
¢t test, Repeated-measures ANOVA was performed witha
general linear model for ANOVA with post hoe comparisons
of means by Tukey’s test.3 A P value of less than .05 was
considered significant. Data are reported as the meantSD.

RESULTS

Fifty-seven consecutive eligible patients, with an average
age of 61.5+11.3 years, were entered into the study
(Table). Eighty-two percent of the patients were using out-
patient B-agonist inhalers, 65% were taking theophylline
products, and 18% were using steroids. Fifty-one patients
were current or past cigaretie users, with an average of
45.6223.6 pack-years. The WBC was 10,56313,876
cells/mms3; the theophylline level was 6.446.5 pg/mL.

3
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There was no significant difference in the age (60+10.3
years versus 62.4+12.4 years), cigarette use (40.9423.0
pack-years versus 51.1 pack-years, WBC (10.333.1 cells/mm?
versus 10.9+4.6 cells/mm?), Pao, (62.4420.1 mm Hg ver-
sus 70.2+15.8 mm Hg), initial FEV, (29.3%+10.5% versus
31.0%%12.8% predicted normal), prednisone use (20% ver-
sus 15%), inhaler use (87% versus 78%), or ipratropiurn nse
(10% versus 7%) between the glycopyrrolate group and the
control group. However, the theophylline level was sig-
nificantly higher in the glycopyrmolate group (8.3+7.3 mg/mL
versus 4.3+4.7 mg/ml, P<.02).

The pretreatment FEV, in the control group was
0341424 mL (31.0%+12.8% of predicted normal); it was
392:+364 mL (29.5%+10.5% of predicted normal) in the
glycopytrolate group (NS). At 1 hour FEV, had increased
to 963+477 mL (31.6%£12.6% predicted) in the control
~roup and 1,129+585 mL (37.4%+13.6% predicted) in

: glycopyrrolate group (P=.22 and P=.11, respectively).

(3 hours the FEV, in the control group was 1,095£573 mL
(36.2%%15.8% predicted) and 1,312+614 mL
(42.8%113.5% predicted) in the glycopyrrolate group
(P=.19 and P«.11, respectively). Repeated-measures
analysis showed a significant difference in the percent of
change in FEV, from pretreatment value (absolute value)
between the control and glycopyrrolate groups both 1
hour and 3 hours after the start of treatment (Figure 1).
Patients treated with glycopyrrolate and albuterol had
228.2%$42.2% increase in FEV, after treatment,
whereas patients treated with albuterol alone had only
2 6.0%%36.1% increase in FEV, at 1 hour (P=.04). At

Figure.

3 hours, patients treated with glycopyrrolate had a
56.0%156.1% increase in FEV,, compared with 2
19.3%%40.9% increase in patients treated with
albuterol alone (P=.001 : Figure):

Overall, 30 (53%) of the patients required adrmission.
Fifty percent of patients with COPD treated with glyco-
pyrrolate were admitted, compared with 57% of patients
treated with albuterol alone (NS) Follow-up information
was available for 22 (81%) of the patients discharged
from the ED. We noted no difference in the relapse rate
between the glycopyrrolate and control groups (15.4% ver-
sus 11.19).

Twenty-seven percent of the glycopyrrolate group
experienced side effects, compared with 15% of patients
treated with albuterol alone (NS). Side effects reported in
the combination albuterol/glycopyrrolate group included
dry mouth, headache, hypotension, and palpitations. Side
effects reported in the albuterol group included tremors,
anxiety, and palpitations. This study had a power of 20%
to discern differences in the incidence of side effects
between the two groups.

DISCUSSION

We found that patients with acute exacerbation of COPD
who received combination glycopyrrolate anid albuterol -
aerosol treatments had greater improvement in their per-
cent change in FEV, at 1 hour (29.2%£42.2% versus
6.0%236.19%, P=.04) and at 3 hours (56.0%+56.1% ver-
sus 19.3%+40.9%, P=.001) than did patients treated with
albutercl alone. These results are distinetly different frorn

Change in FEV, with treatment. Tablo
Results,
FEV, (% of predicied nomal valus) & Albuterol
8 1 o Glycopyrrolate + Albutero! Alh ! and Alb
5 Perametsrs Glycopyrrolate Placebo
] FEV
q Inttiat absofute value {mL} 8324384 8342424
: 1 hout {mL} 1,120:585 952477
Percent change in absolute value 8t ! hour  28.1242.2 5.0:35.1"
4 4 / o oot 10852573 13124504
35 Aftar treatmant {3 hows)
/ (% of pr edict ad normal) 4284135 382:+15.8"
% 3 Percent change in absolute valus S0£56.1 183:40.9°
3 of FEV, at 3 hours X
5 3 Percentage of patients admitted 50 523
0 § Side offects 57 14.84
15 3 *Pe 5 versus gheupyrrolato group.
ey . et  ABAARAiianass cwvgrsusgwmegm
0 howrs 1 hour 3hours 1R<01 varsus glycopyrrolate gD,
Error bars are 21 S, 318 versus glycopyrrolate grow.
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those we reported in asthmatic patients treated with both
‘albuterol and glycopyrrolate.® Asthmatic patients treated
with albuterol alone had greater improvement in their
FEV, values than did asthmatic subjects treated with a
combination of glycopyrrolate and albuterol. We believe
this is best explained by the fact that in spite of airflow
lirnitaiions due to destructive changes in the lungs,
patients with COPD have some cholinergic tone, which
can be abolished by anticholinergic agents, resulting in
improved airflow.! Glycopyrrolate has been used fora
variety of indications over the past 20 years, although
only recently have investigators studied its use in the
treatment of acute bronchospasm.>? Slovis et al* reported
a patient with COPD exacerbation in whom inhalation
therapy with glycopyrrolate failed, presumably because of
low tidal volumes, but who was successfully treated with
intravenous glycopyrrolate. Because multiple studies have
demonstrated that amicholinergic agents improve bron-
chodilation, even in patients who were considered nonre-
sponders to adrenergic agents’#, we hypothesized thata
long-acting quaternary ammonium compound such as
glycopyrrolate had something new to offer in the treatment
of acute COPD exacerbation.

This study is limited by the small sample size, which
yvielded a low power to discern differences in side effects.
Other limitations include the large SDs accompanying our
FEV, measurement. Unfortunately, large SDs are commonly
found in research of obstructive airway disease, The one-
tailed power of the siudy to determine 2 difference in post-
treatment FEV, (as percentage of predicted normal value)
was 49%. In addition, patients in the study group had
higher theophylline levels than did patients in the control
group. Because the levels in both groups were subtherapeu-
tic, we do not think this influenced the outcome of the
study. In this study we used only a single dose of glyco-
pyrrolate. We cannot state whether other doses of the drug
would be more or less effective. Similarly, we cannot deter-
mine the optimum dosing {requency. Finally, the maximum
dose of albuterol that can be vsed in acute exacerbation of
COPD has yet to be determnined. The role of glycopyrrolate
as a second agent {n patients who receive maximal doses of
albuterol may be different than that found with the dose
employed here.

.ONCLUSIDN

The addition of a single treatment with aerosolized glyco-
pyrrolate to hourly treatments with albuteral produces a
greater percent improvernent in FEV, than does albuterol
alone in the treatment of patients with COPD exacerba-
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tion. The improvement in pulmonary function in patients
with COPD did not lead, however, to 2 decrease in the
haospitalization rate. Within the limitations discussed
above, we feel that this drug should be considered for use
in patients with acute exacerbation of COPD. The optimal
doses and frequency for administration of glycopyrrolate
for the patients remain to be determined.
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No. Sol. Internacional PCT/EP2005/005354
Fecha de Presentacién Internal. 17 de mayo de 2005

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

1. Documentos estudiados

Descripcion: Folios: 50 a 98 y 113 como se radicé inicialmente

Reivindicaciones:. Folios 92 a 112 como se radicé iniciaimente
Folios 171 a 172 modificadas

Prioridad: Folios: 1

, 18/05/2004, GB, 0411056.5
Respuesta del solicitante:  Folios 165 a 170

2. Anélisis de la Prioridad

iy
La fecha de prioridad del 18 de mayo de 2004 y su correspondiente documento,
corresponden con la materia solicitada de proteccién.

3. Objeto de la invencion

Titulo de la solicitud: Combinacion de glicopirrolato y (R)-5-[2-(5,6-dietil-indan-2-ilamino)-
1-hidroxi-etil]-8-hidroxi-1H-quinolin-2-ona maleato (indacaterol maleato)

El problema planteado es obtener combinaciones (tiles para la enfermedad pulmonar
obstructiva crénica, de larga duracion que minimice o evite dosis diarias a repeticion,
preferiblemente una vez por dia.

Para solucionar este problema técnico la solicitud en estudio, el solicitante proporciona
una combinacién de glicopirrolato y (R)-5-[2-(5,6-dietil-indan-2-ilamino)-1-hidroxi-etil]-8-
hidroxi-1H-quinolin-2-ona maleato (indacaterol maleato)
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IPC: AG1K 31/402, 31/4704, 31/428

4. De la solicitud de Patente

Reivindicaciones (articulo 30 D 486)

Se sugiere restringir en las reivindicaciones el compuesto glicopirrolato, que se encuentra
sustentado en la descripcién y con el cual se evidencia el efecto técnico superior.

La reivindicacién 5, contiene la palabra y/o, lo cual da a entender que las composiciones
pueden encontrase en forma separada. ‘

5. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:

e Fecha de la publicacién en fase internacional: 18 de mayo de 2004

Considerando que la fecha de presentacion de la primera solicitud de patente de la cual
se reivindica prioridad es: 18/05/2004 se encontraron los siguientes documentos del
estado de la técnica relacionados, que pueden afectar la patentabilidad del objeto de la
presente solicitud:

N° Documento Titulo Jiiﬁgzc?gn
D1| WO 00/75114 Beta2-adrenoceptor agonists 14/12/2000
Annals of Effects of combined treatment with
D2 | emergency glycopyrrolate and albuterol in acute 1995
medicine, 25:4, exarcebation of chronic obstructive
1995 pulmonary disease

D1 ensefia compuestos que tienen actividad beta 2 adrenoreceptora y los cuales son
dtiles en enfermedades pulmonares.

D2 ensefa los efectos de combinar glicopirrolato con un beta2 adrenérgico como es
albuterol

6. Analisis de patentabilidad (articulo 14 D486)
Nivel inventivo (articulo18 D486)

La reivindicacién 1 consiste en:

Una composicién farmacéutica que comprende:

(A) Glicopirrolato

(B) (R)-5-[2-(5,6-dietil-indan-2-ilamino)-1-hidroxi-etil]-8-hidroxi-1H-quinolin-2-ona
maleato (en adelante indacaterol maleato), junto con al menos un vehiculo
farmacéuticamente aceptable.

El Estado de la Tecnica mas cercano es D2, que da a conocer la eficacia en el volumen
espiratorio forzado en el primer segundo (FEV1) cuando se combina glicopirrolato y
albuterol (Ver Folio 191, conclusién), y que es administrada al paciente en una mezcla
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liquida de ambos activos en un aerosol. (Ver Folio 192, columna 2)

L.as composiciones farmacéuticas, objeto de esta solicitud se diferencian de D2, en que
en la combinacién emplea indacaterol maleato en lugar de albuterol, en un polvo seco
para inhalacion.

El hecho de intercambiar inadacaterol por albuterol en las composiciones de D2 para el
tratamiento de la enfermedad pulmonar obstructiva crénica, no evidencia un efecto
técnico inesperado frente a las de D2, en cuanto a su duracién donde se minimice o
evite dosis diarias a repeticion, preferiblemente una vez por dia

El Problema Técnico Objetivo era obtener composiciones utiles para la enfermedad
pulmonar obstructiva c¢rénica, de larga duracioén que minimice o evite dosis diarias a
repeticion, preferiblemente una vez por dia.

D1 sugiere cdmo resolver el problema técnico mediante composiciones en polvo seco
para inhalacién (Ver pagina 18, lineas 3-9) de los compuestos de férmula |, donde al
realizar los reemplazos sugeridos en dicha estructura quimica se obtiene el
indacaterol de la solicitud presentada y donde ademas se sugiere que pueden estar
presentes en su sal maleato. Estos compuestos ademas se pueden combinar con
agentes anticolinérgicos para ser utilizados en el tratamiento del asma, en particular
de la enfermedad pulmonar obstructiva cronica.

La reivindicacion es obvia, porque el Experto en la Materia enfrentado al problema de
obtener composiciones Utiles para la enfermedad pulmonar obstructiva crénica, de larga
duracion gue minimice o evite dosis diarias a repeticién, preferiblemente una vez pordia
utilizaria los compuestos de férmula | (los cuales incluyen indacaterol), en combinacién
con un agente anticolinérgico como se ensefia en D1, en las composiciones
farmacéuticas combinadas que tienen glicopirrolato como D2, logrando de esta forma las
particulas objeto de esta solicitud. Por tanto, la reivindicaciéon 1 no tiene Nivel Inventivo.
Las reivindicaciones dependientes 2-11, no mencionan alguna caracteristica gue haga
inventivo al procedimiento de la reivindicacion 1, por lo cual se considera que no tienen
nivel inventivo.

7. Conclusion:

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

o 0 Reivindicaciones .
N Documento N afectadas Requisito que afecta
D1 WO 00/75114 1-11 Nivel Inventivo
Annals of emergency , .
D2 medicine, 25:4. 1995 1-11 Nivel Inventivo

8. Respuesta a los argumentos del solicitante

8.1. El solicitante en los Folios 165 a 167 a las modificaciones realizadas al capitulo
reivindicatorio y al titulo, las cuales son aceptadas por esta oficina para su
correspondiente estudio de patentabilidad.

8.2. El solicitante en el Folio 167 se refiere a novedad.

De acuerdo con las modificaciones realizadas al capitulo reivindicatorio, la solicitud frente
a D1 tiene novedad. Sin embargo, este documento afecta el nivel inventivo de la solicitud
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puesto que las combinaciones de un agente anticolinérgico y un beta 2 adrenérgico ya se
encontraban divulgadas en el estado de la técnica, como se menciond en nivel inventivo.

8.3. El solicitante anexa en el Folio 169, los resultados obtenidos de la combinacion,
los cuales evidencian la eficacia de la terapia combinada de indacaterol maleato y
glicopirrolato.

Este resultado es esperado frente a las ensefianzas de D1 y D2, sin considerarse
superior. (Ver figuras D2)

8.4. El solicitante en el Folio 169 se refiere a los documentos citados por articulo 46 y
donde menciona: “el indacaterol es llamado agonista beta de ultraccion (ULABA por sus
siglas en inglés), que es el primer compuesto de este tipo aprobado en Europa”.

El problema objetivo de la solicitud son las combinaciones y no los compuestos. La
combinacioén de un agente anticolinérico como glicopirrolato y un beta 2 adrenérgico, ya
ensefiaban el aumento en la eficacia en los FEV, tal como lo hacen las composiciones
de la solicitud presentada. Es obvio para el experto en la materia, que si el compuesto es
de larga accién, de esta forma también va a actuar en las composiciones. La
caracteristica de larga accion es del compuesto y no de las composiciones, lo cual
evidencia la falta de actividad inventiva.

8.5. El solicitante concluye en el Folio 170: “la combinacién particular reivindicada no
se deriva de las ensefianzas de Sidulka o Tzelepis, puesto que dichos documentos,
motivan expresamente al apersona versada en la materia a combinar glicopirrolato con
agentes tipo SABA y revelan o siquiera sugieren la existencia de agonistas uLABA como
el indacaterol”

La combinacidon que menciona el solicitante, la estd basando en el uso de los
compuestos (larga accién) y no en los elementos técnicos de la composicidn. El principio
usado para el tratamiento en EPOC, para combinaciones de un agente anticolinérgico y
un beta 2- adrenérgico con eficacia mejorada, ya es ampliamente conocido en el campo
terapéutico, siendo estas composiciones combinadas, obvias para el experto en la
materia.

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacion de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

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

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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puesto que las combinaciones de un agente anticolinérgico y un beta 2 adrenérgico ya se
encontraban divulgadas en el estado de la técnica, como se menciond en nivel inventivo.

8.3. El solicitante anexa en el Folio 169, los resultados obtenidos de la combinacion,
los cuales evidencian la eficacia de la terapia combinada de indacaterol maleato y
glicopirrolato.

Este resultado es esperado frente a las ensefianzas de D1 y D2, sin considerarse
superior. (Ver figuras D2)

8.4. El solicitante en el Folio 169 se refiere a los documentos citados por articulo 46 y
donde menciona: “el indacaterol es llamado agonista beta de ultracciéon (ULABA por sus
siglas en inglés), que es el primer compuesto de este tipo aprobado en Europa”.

El problema objetivo de la solicitud son las combinaciones y no los compuestos. La
combinacién de un agente anticolinérico como glicopirrolato y un beta 2 adrenérgico, ya
ensefiaban el aumento en la eficacia en los FEV, tal como lo hacen las composiciones
de la solicitud presentada. Es obvio para el experto en la materia, que si el compuesto es
de larga accidon, de esta forma también va a actuar en las composiciones. La
caracteristica de larga accion es del compuesto y no de las composiciones, lo cual
evidencia la falta de actividad inventiva.

8.5. El solicitante concluye en el Folio 170: “la combinacién particular reivindicada no
se deriva de las ensefianzas de Sidulka o Tzelepis, puesto que dichos documentos,
motivan expresamente al apersona versada en la materia a combinar glicopirrolato con
agentes tipo SABA y revelan o siquiera sugieren la existencia de agonistas uLABA como
el indacaterol”

La combinacion gque menciona el solicitante, la esta basando en el uso de los
compuestos (larga accién) y no en los elementos técnicos de la composicion. El principio
usado para el tratamiento en EPOC, para combinaciones de un agente anticolinérgicoy
un beta 2- adrenérgico con eficacia mejorada, ya es ampliamente conocido en el campo
terapéutico, siendo estas composiciones combinadas, obvias para el experto en la
materia.

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica gue debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacion de la presente comunicacién. 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 lo dis’puesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

JOSE LUI§ SALAZAR LOPEZ

Director de Nuevas Creaciones (E) JF iy

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

EXAMINADOR TECNICO

CONCEPTO TECNICO No. 04353 Cédigo No. 202070
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