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Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 422.000.00.
Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere al caso.

Documento de cesién del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud intemacional. (Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. {Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero

por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

Otros

Solicito la concesién de la patente,
NOMBRE: EMILIO-FERRERO

FIRMA : é__g_ =

C.C. 438.019 de Usaquén T.P. 31.929

PRP
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REPRESENTACION Y PODER
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Representacién y Poder con autenticacién notarial y Apostille

para paientes, modelos de utilidad, disefios industiriaies,
marcas de fdbrica, nombres comerciales, enseflas, nombres

de dominlo, lemas comerciules, licencias.

Representation and Power-of- Atiorney  with notarial
authentication and Apostille for patents, utllity  models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER- OF- ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we), the undersigned

1532€
6s69

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

domiciliuio s) en/of

gelhelm, Germany

por el presenic nombramos a EMILIO FERRERO, tpa. 31929;

GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa

23355 y GERMAN CAVELIER, tpa. 832, domiciliados en 1a Carrera 4°

m 35, Bogot, Colombia, en obedecimicnto & o dispuesto en el
ra

fo 1o del Artlculo 543 dél Cédigo de Comercio, el primero como -

principal y los demis como suplenies, en su orden, como mis (nuestros)
representantes en todos los asuntos de pmplednd industrial con facultad
para recibir notificaciones y nomibrar, ; apoderldus Jjudicinles o
extrajudiclales. El pnmer rcpluenu.n_le :uplente mnpluui at principal
misma regla se aplicant cuando el segundo reprr.s:nmtc suplenle hnyl
de reemplazar al primero, o ¢l tuc_gm “al legnndo. En tales casos, el
representante principal, o el pnmeru ol se;undo suplente, en su caso, o
ambos, declararin su intencidn de no ejercer In representacidn mediante
declaracidn autenticada por Notario Pdblico en Colombis, o por Notario
u otro Funcionario Pdblico, o Cénsul de Colombis, en ¢l extranjera; y si
se iratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando
cesare |a augencia o impedimento del mpmcnlhme prineipal, o de su
primero o scgundo suplentes, en su caso, podrin ejercer la
tacién, cn su orden, uno u otros segiin ¢l casd, asumiéndola por
0 hecho de cjercerla, cdsando en ese momento ¢l cjercicio de la
representacidn por el primero, scgundo o tercer suplente en su caso,

Ademds, conficro (conferimos) podu' 2 los abogados arriba nombrados,

para obtener Ia proteccion de mi (huestn) pmpuedld industriel y contra
la competéncia desleal, a cuyo electo siitorizo (amos) a los dichos
.apoderados para que me {nos) represenien ante cualesquicra entidades o
persanas, cjcrzan 0 no jurisdiceidn, especialmente ante las del orden
administrativo; contencioso administrative y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los siguientes
asuntos: a) Obtencidn dec patentes de invencién, modelos de utilidad, y
disefios industriales; ¢l registto de marcas de fdbrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enseilas, nombres de dominio, varicdades vegetales y denominaciones de
origen; su renovacién, traspaso, cambio de nombre o domicilio,
cancelacidn voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cancelacidn edministrativa y judiclal,
nulided, medidas cautelares, concesidn de licencias, la ttcls, ia
proteccién de sccretos industrinles, y en general los juicios civiles,
. penales, administrativos o contencioso administrativos relacionados con
estos derechos; acciones y procesos que promovamos o se nod

CAVELIER ABOGADOS
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in due compliance with the terms of paragraph Ist. of article 543 of the
Commercial Code, do hereby appoint EMILIQO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. B31; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4* N°
72 13, Bogoth, Colombia, the first as principal and the others as
altemnates, in the order of their appointment, &3 our representatives for all
industrial property matters with feculty to receive notifications ‘and to
sppoint attomneys In and out of Court. The first aliernate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
alternates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second aliemates in their tum, or
both of them, shall state their intention not to act as representatives
through a declaration given before a Notary Public in Colombis, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the

appointees were 1o be Eﬂwm—nhe following elicmate shall take
his place. When the w.hnimlﬂ'ﬁbﬁﬂ principal

representative, or of thi T G
representation can be gdle Agni
ﬁrsl or mnd alterndlcide;

atc inc{ljEir feip ceases, the
i |!;-iaquenc=. By the principal, the
g ammm&mc& fact or i1s
{ __:ggpres:nmmn by the first,

inthlls ) u:h'ume
(Y JUAN aRUEL BO'{ERO MEDINA

In ‘addition, we grant o POWRHSI AT

attomeys 8t law so that thcy may obtain the protection of my (our)
industrial property and against the unfair competition, for which purpose
I (we) authorize the said attomcys to represent me (us) before any
suthorilies or persons, with or without jurisdiction, specially those
administrative, administrative contentious end judicial, as well as before
Arbitration Court, in all matters concemning the following: a) Obiainment
of patents, utility models end industrial designs; the registration of
trademarks, collective, defensive and service marks, slogans, commercial
names, trade emblems, domain names, vegetal varicties and
denominations of origin; its renewal, assignment, change of name or
domicile, voluntary cancellation; and the registration of licenses of use of
the above rights; b) Actions of unfhir competition, protection to the
consumer, oppositions or observations, administrative or Court
cancellation, nulllty, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in general the eivil, penal,
and administrative suits relating to those rights; actions and suits
instituted by me (us) or against me (us). And that in all the above matters
they may substitute this Power of Atomey, compromise, conciliate,




prnmwvm.YpmqueenmdosluanmihdﬂFmimdos,puedn
sustityir este mandsto, transigir, concilisr, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar -los actos' de
agentes oficiosos.

=

. ] dq- 'u' .'.;- ) r
admit the facts of the case, desist, cancel, recelve, yesig|" o
done by representatives without & power of stiomey.. 7%\

N

Dado y firmado hoy/Given and signed this_37% 4o oegores

enfin Ingglhe:m
por/by
Firma

BOEHRIN
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Dr.He
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Signature
INGELHEIM PHARMA GMBH & CO. KG

- Pre
{KLAS / 1 KOMPTER
Head of Paent Department Pﬂ Oificer

Y X



' o e UR.Mr. 57172003 y

£ iAWEMECACIGN NOTARIAL (SOCIEDAD) NOTARIAL AUTHENTICATION (COMPANY)

/Elmﬁ:lcnlio‘NpmnoCemﬁu. Quelnﬁrmnquunmdedo ' The undersigned Notary certifies: That the preceding signature
: . of 1.Mr..Dr.Heinz-Gard Klés and
- 2.Mp.Dr.Micheel Kompter

2. cln ' B
am@mq&elswﬁ%pﬂn%&elw _umﬂlmm,thuﬂlelignmrycunmﬂymlnthuposmmaf

procurists

of the company _Boshringer Ingaelheim P!
Gubil & Co. KE ,

8 company currently existing and organized under the laws of
Germeny

that the address is _ 55216 Ingelheim am Rhein
Binger StraBe 173

and that the signatory has the power to grant this document.

The Notary Public is aware and stiests to the above facts upon
examination of the comesponding documents.

Given and signed in_TIngelhaim am Bhein

On_the 21th day of March 2003

L/

(Convention de La I-Iaye du 5ae

1. Land Bundesrepublik Deutsc ;

Diaegse 6ffentliche Urkuj

.ﬁ LY

JdAl nuua. noreno uamm\
HOTAR

2. ist unterschrieben von

KOQTENRECHNUNG: Alfred Fuc h s
Geblhr fdr die
. BErteilung der 3. in seiner Eigenschaft als Notar
Legalisation 4. sie iat versehen mit dem Dienstsiegel
Wert: .EUR 20.000,00 des Alfred Fuchs - Notar in Ingelheim am Rhein

JVKOBLO v.26.7.57.

i.v.m. § 45 KostO

Geblhr: EUR 18,00 Beatitigt
Mainz, den 24.03.03 5. in Mainz 6. am 24.03.03

7. durch den Prdsidenten des Landgerichts
&M‘% 8. unter Nr. 269/2003
Ju ekretarin 9. Stempel/Siegel 10. Unterschrift

In Vertretung:

(Dr. Harald Bing)
Vizeprdsident




TRADUCCION OFICIAL No. 9468
de un documento escrito en Aleman, efectuada por ILuz Arriaga de

Herber, resoclucidn del Ministerio de Justicia 599 del 6 de

marzo 1978.~

Traduccién de 1los sellos y autenticaciones en Alemidn que
aparecen en el documento de representacldn y poder, escrito en
espafiol e inglés, por medio del cual la firma Boehringer
Ingelheim Pharma GmbH & Co. KG, domiciliada en D-55216
Ingelheim am Rhein, Alemanla, otorga poder a EMILIQO FERRERO,
tpa. 31929; GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ,
tpa 23555 y GERMAN CAVELIER, tpa. 832, domiciliados en 1la
Carrera 4 No. 72-35, Bogotd, Colombia. Dado y firmado el 21 de
marzo 2003 en Ingelheim am Rhein por los seflores Dr. Heinz-Gerd

KLAS y Dr. Michael KOMPTER, representantes legales de 1la

mencionada flrma.

Sigue autenticacién notarial en espafiol e in A8l
cmn NOTamO SEXTO OFL 7

HCULD
0 CANSTAR OUR LA
SEP G

Derechos de legallzacidn

Valor: EUROS 20.000,-- Eﬂ-‘ % e



JVKostO del 26.7.57 en combinacién con Art. 45 KostO
Derechos: EUROS 18,00
Mainz, 24.03.03 -
Fdo.: ilegible,
Secretaria de justicia
APOSTILLA
(Convention de La Haye du 5 octobre 1961)

1. Pais: Repitblica Federal de Alemania

Este documento piblico t .

2. Ha sido firmado por el notaric Alfred Fuchs
3. Actuando en calidad de notarilo

N ¥

4, Lleva el sello oficial del notaric de Ingelheim am Rhein,

Alfred Fuchs

Certificado

5. en Mainz 6. el 24.03.03
7. por el Presidente del Tribunal Regiongl_
8. bajo el No 269/2003 v

8 coM0 ROTAMO SEXTO NEL CIUGANO
9. Sellc

: DE ROQOYA, MAJD CONSTaR YI'R LA ‘
Tribunal Regional de Mainz

ES TRADUCCION FIEL Y COMPLETA, de la cual se deja copia en los

archivos de estas oficinas para su confrontacién.

Bogota, 7 de abril 2003

i Us pl

h{/‘, ;E?.. gﬁfi(:c
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FOWDER FORMULATIONAS SUITABLE FOR INHALATION

The Invention relates to powdered praparations contalning tiotroplum for inhalation,
processes for preparing them as well as their use for preparing a pharmaceutical
compoeltion for treating respiratory complaints, particularly for treating COPD
(chronic obatructive puimonary disease) and asthma.

Bagkground to the Invention
Tiotroplum bromide is known from European Patent Application EP 418 716 A1 and

has the following chemical structure:
H,C.+.CH,

0 Br

o.
HO 0

—— =

NS S

Tiotroplum bromide ia a highly effective anticholinergic with a long-lasting activity
which can be used to treat respiratory complaints, particularly COPD (chronic
obstructive pulmonary disease) and asthma. The term tiotroplum refers to the free
ammanium catlon.

For treating the abovementioned complaints, it Is useful to administer the active
substance by Inhalation. In addition to the administration of broncholytically active
compounds in the form of metered aerosols and inhalable solutions, the use of
Inhalable powders contalning active substance Is of particular importance.

With active substances which have a particularly high efficacy, onfy small amounts of
the active substance are needed per single dose to achleve the desired therapeutic
effect. In such cases, the active substance has to be dlluted with sultable exclplents
In order to prepare the inhalable powder. Baecause of the large amount of excipient,
the properties of the inhalable powder are critically influenced by the choice of
exciplent. When choosing the excipient its particle size is particularly Important. As a
rule, the finer the exciplent, the poorer lis flow properties. However, good flow
properties are & prerequisite for highly accurate metsring when packing and dividing
up the Individual doses of preparition, e.g. when producing capsules (inhalettes) for
powder inhalation or when the patient is metering the individual dose before using a
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2
multi-<dose powder Inhaler. Moreover, the particle size of the exciplent ls very
important for the emptying chatacteristics of capsules when used in an inhaler. It
has also been found that the particie size of the excipient has a considerable
influence on the proportion of active substance-in the inhalable powder which ls
dellverad for Inhalation. The term inhalable proportion of active subetance refers to
the particles of the inhalable powder which are conveyed deep into the branches of
the lungs when inhaled with a breath. The particle size required for this is between 1
and 10 ym, preferably less than 6 ym.

The alm of the Invention 18 to prepare an inhalable powder contalning tiotroplum
which, while being accurately metered (In terms of the amount of active substance
and powder mixture released and dellvered to the iungs by each Inhalation process)
with only slight variations between batches, enables the active substance to be
administered In a therapeutically effective Inhalable proportion.

The fact that tiotropium, particularly tiotropium bromide, has a therapeutic efficacy
evan at very low doses Imposes further conditions on an inhalable powder which is to
be used with highly accurate metering. Because only a low concentration of the
active substance Is neaded in the Inhalable powder to achieve the therapeutic effect,
a high degree of homogenelty of the powder mbdure and only slight fluctuations in
the dispersion characteristics from one batch to the next are easential. The
homogeneity of the powder mixture and minor fiuctuations In the dispersion
properties are crucial In ensuring that the inhatable proportion of active substance is
released reproducibly In constant amounts and with the lowest possible variability.

Accordingly, a further aim of the present invention Is to prepare an Inhalable powder
conteining tiotroplum which is characterised by a high degree of homogenelty and
uniformity of dispersion. The present invention also sets out to provide an inhalable
powder which aliows the inhalable proportion of active subatance to be administered
with the lowest possible verability. Furthermore. the preaent invention sets out to
provide an inhalable powder being characterized by a high stablilty.

Detalled descript}
It was found that, surprisingly, the objective outlined above can be achieved by
means of the tiotropium containing powdered preparations for Inhalation (Inhalable
powders) obtainable by the method according to the invention described hereinafter.

Accordingly, the Invention relates to a method for preparing a physically stable and
homogenous powderad preparation contalning Hotropium In admixture with a
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physlaloglcally acceptable axciplent, characterized In that the tiotroplum salt and the
physiologically acceptable exciplent are suspended In a suspending agent, in which
the tiotroplum salt and the physiologically acceptable excipient are essentially
insoluble, and from the thus obtalned suspension the suspending agent Is removed.

Preferably the Invention relates to.a method for preparing a physically stable and
homogenous powdered preparation containing tiotroplum In an amount of 0.001 to
2%.

Preferably the suspending agent applied in the method according to the invention is
selected from the group consisting of alkanes, alcohols, ketones, mbdures of alkanes
with alcohols and mixtures of alkanes with ketones. Of particular Interest are
suspending agents aelacted from the group consisting of hexane, heptane,
methanol, ethanol, and mixtures thereof. Within the scope of the Invention
references to hexane or hepiane are to be understood as references to all of the
possible isomers. However, n-hexane and n-heptane, optionally In admixture with
methanol or ethanol, preferably ethanol, are of particular interest. if mixturas of the
aforementioned suspending agents are applled the amount of alkane Is preferably at
least 90 %, more preferably at least 95 %. Of particular Interest within the scope of
the present Invention are mbdures containing at least 98 % alkane. in a preferred
embodiment the suspending agent Is hexane, preferably n-hexane contalning 1%,
preferably 0.5 % ethanol. In another preferred embodiment the suspending agent is
heptane, preferably n-heptane containing 1%, preferably 0.5 % ethanol.

By tlotroplum Is meant the free ammonium cation. The counter-ion (anlon) may be
chloride, bromide, lodide, methanesulphonats, para-toluenesulphonate or methyl
sulphate. Of these anions, the bromide Is preferred. By the term tiotroplum salt is
meant the salt formed by the cation tiotroplum and one of the aforementioned
counter-lons (anions). Within the scope of the présent inventlon, tiotropium bromide
is preferred of all the tiotropium saits.

Refarences to tiotroplum bromide within the scope of the present Invention should
always be taken as referances to all possible amorphous and crystalllne
modifications of tiotroplum bromide. Surprisingly, it has been found that depending

" on the reaction conditions and solvent used during the process of preparation of

totroplum bromide, different crystal modifications of tiotropium bromide are obtalned.
Preferrad according to the Invention are those powder preparations, that contain
tiotropium in form of the crystalline tlotropium bromide monohydrate. References to
crystalline tiotroplum bromide monohydrate within the scope of the present Invention
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should always be taken as references to the crystal modification deacribed in more
detall below.

Another object of the Invention concems the tiotroplum containing powdered
preparations obtalnable by the method of preparation according to the invention.

in a preferred embodiment of the invention the powdered preparations contain 0.001
to 2 %, more preferably 0.01 to 1.5 % of tiotroplum.

The percentages given within the scope of the present invention are aiways percent
by welght If not Indicated to the contrary.

Preferably the powdered preparations obtainable according to the invention contain
0.04 to 0.8% tiotroplum. Powdered preparations obtalnable according to the
Invention which contain 0.08 to 0.84%, most preferably 0.1 to 0.4% of tiotropium, are
particularly preferred according to the invention.

As mentioned herelnbefore, tiotropium bromide Is of particular Interest within the
scope of the present Invention. Accordingly, the powdered preparations aobtalnable
according to the invention preferably contain 0.0012 to 2.41 %, more preferably
0.012 to 1.81 % of tiolropium bromide. Preferably the powdered preparations
obtainable according to the Invention contaln 0.048 to 0.98% tiotroplum bromide.
Powdered preparations obtainable according to the invention which contaln 0.096 io
0.77%, most preferably 0.12 to 0.48% of tiotropium bromide, are particularly
preferred according to the Invention.

Tiotroplum bromide is, depending on the cholice of reaction conditions and solvents,
obtainable In different crystalline modifications. Most preferred according to the
Invention are those powder preparations, that contain tiotroplum in form of the
crystaliine tlotropium bromide monohydrate Accordingly, the powdered preparations
obtainable according to the Invention preferably contain 0.0012 to 2.5 %, more
preferably 0.0125 to 1.87 % of crystaliine tiotroplum bromide monohydrate.
Preferably the powdered preparations obtainable acconding to the Invention contaln
0.05 to 1.0% crystalline tiotropium bromide monohydrate. Powdered preparations
obtainable according to the invention which contain 0.1 to 0.8%, most preferably 0.12
to 0.5% of crystalline tiotropium bromide monohydrats, are particularly preferred
according to the Invention.
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Examples of physiologically acceptable exciplents which may be used to prepare the
inhalable powders according te the invention Include, for example, monosaccharides
(e.g. glucose or arabinose), disaccharides (e.g. lactose, saccharose, maltose,
trehalose), oligo- and polysaccharides (e.g. dextrane), polyalcohols (e.g. sorbitol,
mannitol, xylitol), salts (e.g. sodium chloride, calcium carbonats) or mixtures of these
axcipients with one another. Preferably, mono- or disaccharides are used, whiie the
use of lactose or glucose Is preferred, particularly, but not exclusively, In the form of
their hydrates. For the purposea of the invention, lactose or glucose are the
particularly preferred excipient, while lactose monohydrate and glucose monohydrate
are most particularly preferred.

The active substance Introduced into the method according to the Invention has an
average particle size of 0.5 to 10 um, preferably 1 10 8 zm, most preferably 1.5 to 5
#m. This particie size Is obtalned by micronisation of the tiotroplum salt according to
methods known In the art.

The Inhalable powders according to the Invention are preferably characterised In that
the excipient has an average particle size of about 20 to about 500 zm, more
preferably of about 30 to about 300zm, most preferably of about 40 to about 200m.
The phrase average particle size used here denotes the 50% value from the volume
distribution measured with & laser diffractometer using the dry dispersion method.

The method according to the invention is deacribed in more detall below.

In a first step tlotropium salt is welight Into a mixing veasei. It Is apparent for the
person skilled In the art that the amount of iotropium sait added depends on the
desired concentration of tiotroplum in the final powder formulation. As mentioned
herelnbefore the powdered preparations according to the Invention preferably
contain 0.001 to 2 % tiotropium. In the next step the suspending agent is added.
Preferably such an amount of suspending agent is added that, after addition of all
powdered Ingredients (active Ingradient and exciplent), the powder/liquid ratio of the
suspension thus obtained s In a range of about 0.1 to about 2 g/ml, preferably of
about 0.2 to about 1 g/mi, more preferably of about 0.25 to about 0.85 g/ml. In a
further preferred embodiment the amount of suspending agent leads to a
powder/liquid ration of about 0.4 to about 0.75 g/ml. According to one embodiment of
the invention the total amount of the suspending agent can be directly added. In a
yet praferrad embodiment according to the Invention the suspending agent is added
In at Ieast two, preferably two portions, the first portion being added to the tiotropium
salt, the second portion being added after addition of the exclpient. If the suspending
agent ls added In two portions the first portion added is about 10 to 80 %, preferably
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20 to 70 %, more preferably 30 to 60 % of the suspending agent used In total. After
addition of the suspending agent the suspension thus obtalned [s stirred and
optionally subjected to sonic treatment for about 1-80 minutes, preferably 2-30
minutes. However, it s apparent for the person akilled in the art that the mixing and
optionally sonic treatment ime may vary from the time perlods mentioned

. hereinbefore In dependence on the batch size of the prepared Inhalation powder.

After mixing and optionally sonic treatment the physiologically acceptable exciplent
Is added. If according to a preferred embodiment of the Invention only one portion of
the suspending agent has been added in the process steps described hereinbefore,
the remalning suspending agent is added after addition of the excipient. After
addition of the suspending agent the suspension thus obtained is stired and
optionally subjected to sonic treatment for about 1-60 minutes, preferably 2-30
minutes. However, it s apparent for the peraon skilled in the art that the mbdng and
optionally sonic treatment time may vary from the time periods mentioned
hereinbefore In dependence on the batch size of the prepared Inhalation powder.
Thereafter, the suspending agent |s removed by means of filtration, centrifugation
and/or evaporation, preferably by filtration or centrifugation. The residue thus
obtained Is dried at reduced pressure (preferably less than 300 mbar, more
preferably between 20 - 200 mbar, most preferred between 30 - 100 mbar) for about
0.5 to about 12 hours, preferably for about 1 to about 8 hours, more preferably for
about 1.5 to about 4 hours, either at room temperature or at elevated temperature
(preferably more than 20°C, more preferably between 20 - 860°C, most prefarred
between 25 - 50°C). During the period of drying the powder Is optionally tumed
around several imes (for Instance every 30 — 60 min). After drying the powder may
optionally be sleved. Before filling into the appropriate device or storage chamber or
the like the resulting powder may optionally be exposed to certaln environmental
conditions (i.e. temperature: 10-80°C, preferably 20 — 45 °C; humidity 20-85% r.h.,
preferably 35 — 756% r.h.) for about 6 hours two about 3-4 days, preferably for about
10 - 72 hours, more preferably for about 12 - 60 hours.

One object of the invention concems the tiotropium contalning powdered
preparations obtainable by the method of preparation described hereinbefore.

Another abject of the Invention copcems the use of the tiotroplum contalning
powdered preparations according to the Invention for the manufacture of a
medicament sultable for Inhalation. Another embodiment of the Invention concerns
the use of the tiotropium containing powdered preparations according to the
Invention for the manufacture of a medicament for the treatment of respiratory
diseasas, in particular asthma or COPD (chronic obstructive pulmonary disease).
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The Inhalabie powders according to the invention may for example be administered
using Inhalers which metsr a single dose from a reservoir by means of a measuring
chamber (e.g. according to US 46706830A) or by other means (e.g. according to DE
36 25 685 A).

The following Examples serve to lllustrate the present Invention further without
restricting its scope to the embodiments provided herelnafter by way of example.

Starting materiais
in the Examples which follow, lactoge-monohydrate (110M) Is used as the exciplent.

The lactose-monohydrate used was obtained from Messrs DMV intemnational, 5460
Veghel/NL (Product name Phammatose 110M).

Preparation of tiotropium bromide monohydrate;

15.0 kg of tiotroplum bromide as obtainable according to the methods disclosed in
EP 418 718 A1are added 1o 25.7 kg of water In a sultable reaction vessel. The
mixture is heated to 80-80°C and stirred at constant temperature until a clear solution
Is formed. Activated charcoal {0.8 kg), molstenad with water, Is suspended In 4.4 kg
of water, this mixture Is added to the solution containing the tiotropium bromide and
rinsed with 4.3 kg of water, The mixture thus obtained is stirred for at least 15 min at
80-80°C and then filtered through & heated filter into an apparatus which has been
preheated to an outer temperature of 70°C . The fitter |s rinsed with 8.6 kg of water.
The contents of the apparatus are cooled at 3-5°C every 20 minutes o a
temperature of 20-25°C. The apparatus is further cooled to 10-15°C using cold water
and crystallisation is completed by stiming for at least one hour. The crystais are
isolated using a suctlon drier, the crystal slurry isolated is washed with 9 litres of cold
water (10-15°C) and cold acetone (10-15°C). The crystals obtained are dried In a
nitrogen current at 25°C over 2 hours.

Yleld : 13.4 kg of Hiotropium bromide monohydrata (88 % of theory)

" The crystalline fictroplum bromide monohydrate obtainable using the method

described above was investigated by DSC (Differential Scanning Calorimetry). The
DSC diagram shows two characteristic signals. The first, relatively broad,
endothermic signal between 50-120°C can be attributed to the dehydration of the
tiotropium bromide monohydrate into the anhydrous form. The second, relatively
sharp, endothermic peak at 230 1 5°C can he put down to the melting of the
substance. This data was obtalned using a Mettler DSC 821 and evaluated using the
Mettier STAR software package. The data was recorded at a heating rate of 10
K/min. _ '
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The crystalline tiotroplum bromide monohydrate obtainable using the method
described above was characterised by IR spectroscopy. The data was obtained
using a Nicolet FTIR spectrometer and evaluated with the Nicolst OMNIC software
package, version 3.1. The measurement was carried out with 2.5zmol of tiotroplum
bromide monchydrate in 300 mg of KBr.

The following table shows some of the essential'bands of the IR spectrum.

Wave number (cm™)  Atirbution  Type of osclllation

3570, 410 O-H elongated
osclliation
3105 Aryi CH elongated
osclllation
1730 C=0 elongated
osclllation
1260 Epoxide C-O elongated
oscillation
1035 Ester C-OC elongated
oscillation

720 Thiophene cyclic osclllation

Tha crystalline tiotropium bromide monohydrate obtainable using the method
described above was characteriged by X-ray structural analysis. The measurements
of X-ray diffractlon intensity were carried out on an AFC7R- 4-circult diffractometer
(Rigaku) using monochromatic copper K, radiation. The structural solution and
refinement of the crystal structure were obtained by direct methods (SHELXS88
Program) and FMLQ-refinement (TeXsan Program). The X-ray structural analysis
carried out showed that crystalline tiotropium bromide monohydrate has a simple
monoclinic cell with the following dimensions:

a=18.0774 A, b=11.9711 A, c=0.9321 A, p = 102.691°, V = 2086.98 A3,

The crystalline tictropium bromide monohydrate obtainable using the method
described above Is micronised by known methods, to bring the active substance into
the average particle size which meets the specifications according to the invention.

The method of determining the average particie size of the various Ingredients of the
formulation according to the invention Is described as follows.
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A) Determining the particls size of micronised tiotroplum bromide
monohydrate:

Measurl ui ttings:
The equipment Is operated according to the manufacturer's Instructions.

Measuring equipment: Laser diffraction spectrometer tHELOS). Sympatec

Dispersing unit: RODOS dry disperser with
suction funnel, Sympatec
Sample quantity: 50 mg - 400 mg
Product feed: Vibri Vibrating channel, Messrs. Sympatec

Frequency of vibrating channel: 40 rising to 100 %
Duration of sampie feed: 15 to 25 sec. (in the case of 200 mg)

Focal length: 100 mm {measuring range: 0.8 - 175 ym)
Measuring time: about 15 8 (in the case of 200 mg)
Cycle time: 20 ms

Start/stop at: 1 % on channel 28

Dlspersing gas: compressed alr

Pressure: 3 bar

Vacuum: . maximum

Evaluation method: HRALD

About 200 mg of the test substance are weighed onto a plece of card.

Using another plece of card all the larger lumps are broken up. The powder Is then
sprinkled finely over the front half of the vibrating channel (starting about 1 cm from
the front edge). After the atart of the measurement the frequency of the vibrating
channel Is varied from about 40 % up to 100 % (towards the end of the
measurement). The sample should be fed in as continuously as possible. However,
the amount of product should not be so great that adequate dispersion cannot be
achieved. The time over which the entire sample !s fed in Is about 15 to 25 seconds
for 200 mg, for example.

B) Determining the particle size of the exclplent:

Measuring eguipment and settings:
The equipment la operated according to the manufacturer's instructions.

A
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Measuring equipment: Laser diffractlon spectrometer (HELOS), Sympatec
Dispersing unit: RODOS dry disperser with
suction funnel, Sympatec

Sample quantity: 500 mg

Product feed: VIBRI Vibrating channel, Messrs. Sympatec
Frequency of vibrating channel: 18 rising to 100 %

Focal length (1): 200 mm (measuring range: 1.8 - 350 um)

Focal length (2): 500 mm (measuring range: 4.5 - 875 ym)
Measuring time: 108

Cycle time: 10 ms

Start/stop at: 1 % on channel 19

Pressure: © " 3bar

Vacuum: maximum

Evaluation method: HRLD

le preparation uct feed;

About 500 mg of the test substance are weighed onto a piece of card.

Using another piece of card all the larger lumps are broken up. The powder Is then
transferred Into the funnel of the vibrating channel. A gap of 1.2 to 1.4 mm s set
between the vibrating channel and funnel. After the start of the measurement the
amplitude setting of the vibrating channel Is Increased from O to 40 % until a
continuous flow of product is abtained. Then It is reduced to an amplitude of abourt
18%. Towards the end of the measurement the amplitude Is increased to 100%.

A7
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Example 1:
Crystalline tiotropium bromide monohydrate is weight Into & mixing vessel (0.85 g).

400 mi of the-auspending agent (n-hexane + 0.5% ethanol) are added. The
suspenslon Is mixed (i.e. by means of a paddie mixer; mixing spead 200 rpm) and
sonicated for 5 minutes. Mixing Is continued without sonification for § minutes.

550 g Pharmatose 110M and 800 ml of the suspending agent (n-hexane + 0.5%
ethanol) are added and mixIing Is continued for 5 minutes (mixing speed 450 rpm).
After mbdng Is completed the suspending agent is removed by means of filtration.
The residue after flltration is dried In a vacuum (50-60 mbar) for 2 hours at 30°C.
After drying the powder is sleved by means of a 0.5 mm sleve. The resulting powder
Is exposed to certaln environmental conditions (temperature 21°C, 80 — 70% r.h), for
1-2 days before it is filled Into the device.

Example 2;
Experiment conducted as described in example 1 with 1.7 g of crystalline tiotroplum

bromide monohydrate.

Example 3;
Crystalline tiotroplum bromide monohydrate is welght into a mixing vessel (1.7 g).
400 ml of the suspending agent (n-hexane + 0.5% ethanol) are added. The

_ suspension Is mixed (l.e. by means of & paddle mixer; mixing speed 200 rpm) and

sonlcated for 5 minutes. Mixing is continued without sontfication for 5 minutes.

550 g Pharmatose 110M and 400 mi of the suspending agent (n-hexane + 0.5%
ethanol) are added and the suspension thus obtained is mixed for 5§ minutes (mixing
speed 450 rpm) and sonlcated. After mixing Is completed the suspending agent fe
removed by means of filtration. The residue after fiitration is dried in a vacuum (50-
60 mpar) for 2 hours at 25°C. The resulting powder is exposed to certain
environmental conditions (temperature 21°C, 60 — 70% r.h), for 1-2 days before it is
filed Into the device.
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Patent Claime

A method for preparing a physically stable and homogenous powderad
preparation contalning tiotropium in admixture with a physiologically acceptable
exciplent, characterized In that a tiotropium salt and a physiologically
acceptable exclplent are suspended In a suspending agent, In which the
tlotroplum salt and the physiologically acceptable exclpient are essentlally
Insoluble, and further characterized In that thereafter the suspending agent Is
removed. '

Method according to clalim 1, characterized in that the powdered preparation
contalns tiotropium in an amount of 0.001 to 2%,

" Method according to claim 1 or 2, characterized In that the suspending agent is

selectad from the group consisting of alkanes, alcohols, ketones, mixtures of
alkanes with alcohois and mixiures of alkanes with ketonaes.

Methad according to one of clalms 1 to 3, comprising the steps

addition of a first portion of suspending agent to tiotropium salt, mixing and
optionally sonic treatment of the suspension thus obtained, addition of the
physiologically acceptable exclplent, addition of another portion of suspending
agent, mbdng and optionally sonic treatrent of the suapension thus obtained,
removal of the sus[:endlng agent and drying of the residue thus obtained.

Methad according to one of claims 1 to 4, characterized in that the

. powder/liquld ratio of the suspension is In a range of about 0.1 to about 2 g/ml,

Tlotropium contalning powdered preparation obtainable according to the
method according to one of claims 1 to 5.

Powdered preparation according to claim 8, characterized In that tiotropium Is
present in the form of the chloride, bromide, lodide, methanesulphonate, para-
toluenesulphonate or methyl suiphate thereof, preferably In form of the
bromide.

_Powdered preparations according to one of claims 6 or 7, charcterized in that

the physlologicaily acceptable excipients is selected from the group consisting
of monosaccharides, disaccharides, oligo- and polyseccharides, polyalcohols,
salts or mixtures of these excipients with one another.
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Powdered preparations according to claim 8, characterized in that the
physlologically acceptable exciplent Is selected from the group consisting of
glucose, arablnose, lactose, saccharose, maltose, trehalose, dextrane, sorbitol,
mannitol, xylitol, sodlum chloride, calcium carbonate and mixtures of these
excipients with one another. )

Use of a powdered preparation according to one of claims 6 to 9 for the
manufacture of a medicament suitable for Inhalation.

Use of a powdered preparation according to ane of claims 6 to 8 for the
manufacture of a medicament for the treatment of respiratory diseases.

Use of a powdered preparation according to claim 11, characterized In that the
disease Is asthma or COPD.
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EP 1131059 Al 12-09-2001
HU 0104226 A2 28-D2-2002
JP 2002629498 T 10-09~2002
NO 20012346 A 26-06-2001
NZ 511527 A 25-10-2002
PL 347640 Al 22-04-2002
K 6322001 A3 07-01-2002
ZA 200103627 A 09-05-2001

WO 9934778 A 15-07-1999 FI 974804 A 01-07-1999
Al 754074 B2 07-11-2002
AU 1760899 A 26-07-1999
CA 2314112 Al 15-07-1999
CN 1283109 T 07-02-2001
DE 1041971 T1 08-02-2001
EE 200000401 A 16-10~2001
EP 1041971 Al 11-10-2000
WO 9934778 Al 15-07-1999
HU 0100398 A2 28-08-2001
JP 2002500176 T 08-01-2002
NO 20003393 A 31-07-2000
NZ 505400 A 30-06-2003
PL 341410 Al 09-04~2001
RU 2203045 C2 27-04~2003

Form POTABAMNO {salen] fanlly wrrar) ¢y W0R)
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PCT REQUEST +szPeT
Original (for SUBMISSION) - printed on 26.03.2003 11:17:50 AM
0 For recalving Office use only
01 Intarmational Appiication No,
o2 intemational Fling Date
03  |Nams of recaiving Ofice and "PGT
intamational Application®
04 Form - PCT/ROMO01 PCT Reguest
04-1 | Prepared using PCT-EASY Version 2,52
(updatad 01.01.2003)
s Patition —
The undersignad requests that tha
prosant Interngtional applicstion be
procaased according 1o the Patent
—|Cooparation Treaty _______ :
[T m$ Offica (specified bythe  |Ruropean Patent Office (EPO) (RO/EP)
0T |Appiilcant’s or agent's flle reference | 1-1322-PCT
1 of invention NEW POWDER FORMULATIONS SUITABLE FOR
INHALATION
n Applicant
i1 |This person ls: applicant only
-2 | Applicant for all designated States except US
-4 Name BOEHRINGER INGELHEIM PHARMA GMAH & CO.
-y .
5 |Address: Binger Strasse 173
D-55216 INGELHEIM
Garmany
1-8 State of nationality DE
-7 State of residence DE
I8 |Telsphone No. 06132/77-2463
(¥ Facaimile No. 06132/77-43177
TWH [Appiicant and/or Inventor
H-1-1 | This person is: applicant and inventor
k12 | Applicant for US only
ll-1-4 | Name (LAST, First) BANHOLZER, Rolf
H-1-3 | Address: Pfullinger Strasse 55
D=70597 STUTTGART
Garmany
i-1-6 | Stats of nationallty DE
i-1-7 | State of residence DE




2/8
PCT REQUEST 1-1322-PCT
Original (for SUBMIBSION) - prined on 26.03.2003 11:17:59 AM
TFE | Applicant andior Irventor
Ul-2-1 | This person ls: applicant and inventor
W22 | Applicant for U8 only
Ni-2-4 {Neme (LAST, First) GRAULICH, Manfred
I-2-5 | Address: Ringstrasse 32
D~-55425 WALDALGESHEIM
Germany
28 | State of nationakty DB
li-2-7 | State of residance DE
T3 |Appiicant andior mventor
Mi-3-1 | This person le: applicant and inventor
-3-2 |Appiicant for US only
-3-4 | Name (LAST, First) KULINMA, Christian
K35 | Addrass: Friedhofstrasse 9
D-88448 ATTENWEILER
Germany
3-8 {State of nationality DE
I-3-7 | State of residence DE
T |Appilcant and/or inventor
fi-4-1 | This persan Is: applicant and inventor
4-2 | Applicant for US only
-4-4 | Name (LAST, First) MATHES, Andreas
-5 | Address: Am Sportfeld 2
D-55437 OCKENBEIM
Germany
m-4-8 |Siats of netionality DE
ll4-7T | Stats of residance DE
TS |Appiicant sndior investor
lll-5-1 | This panson [s: applicant and inveator
13-2 | Appitcant for US enly
Ui-5-4 | Name (LAST, Firet) MEISSMER, Helmut
-85 {Address: Hallgartenexstrasse 9
D-55218 INGELHEIM
Garmany
M58 | Swte of nationality DE
N-5-7 | State of rasidence DE
WS | Appiicant andior inventor
1-8-1 | This parsan Is: applicant and inventor
82 |Appicant for US only
64 | Name (LAST, First) SIEGER, Peter
-85 |Address: Wielandstrasse 27
D-B8441 MITTELBIBERACH
Germany
i8-8 | Stats of nationallty DE
I-8-7 | Gtats of residence

z2J



PCT REQUEST

T
-7-1
n-7-2
n-74
75

l-78
-7-7
|
n-8-1
n-a-2
w4
-8-3

li-8-8
li-8-7
V1

v-1-1

12

IV-1-3
v-14

%
1-132-PCT

Original (for SUBMISSLON) - printed on 26.03.2003 11:17:38 AM

[Appiicant andfor inventor

bahalf of the applicant{s) before the
competant iIntemational Authorities as;
Name

Addresa:

Telephona No.
Facsimila No.

This person ls: applicant and inventor

Applicant for US only

Name (LAST, First) SPECHT, Pater

Adirass: Neuwiess 9
D-55437 OBER~-HILBERSHEIM
Germany

Stats of nalionglity DE

State of residence DE

Applicant andior inventor

Thie person fs: applicant and inventor

Applicant for US only

Neme (LAST, Firat) TRUNK, Michael

Address: Selztalstrasse 44
D-55218 INGELHEIM/RHEEIN
Germany

State of nationality DE

Siate of reskienca DE

[Agert of COmMMOn represantatve; or

address for correapondsnce

Tm_“ person mﬂnﬂ:ﬁm: aton |COmmOR representative

BOEHRINGER INGELHEIM PEARMA & CO.
KG

Binger Strasse 173

D-55216 INGELHEIM

Germany

06132/77-2463

06132/77-4377




PCT REQUEST

4/8
1-130-PCT

Original (for SUBMISSION) - printed on 26.03.2003 11:17:50 AM

v W

V-t Ragional Patent

(othar kinda of protection or reatment,
i any, are spacified batween
parenthesas

AP: GE GM KE L3 MW MZ SD 8L SZ TZ UG &M
2W and any other State which is a

sfier the designation(s) |Contracting State of the Harare Protocol
cancemed) and of the PCT
EA: AM AZ BY KG KZ MD RU TJ TM and any
other State which is a Contracting State
of the Eurasian Patent Convention and £
the PCT
EP: AT BE BG CHELI CY CZ DE DK EE ES FI
FR GB GR HU IE IT LU MC NL PT SE SI 8K
TR and any other State which is a
Contracting State of the Eurcopean Patent
Convention and of the PCT
OA: BF BT CF CG CI CM GA GN GQ GW ML MR
NE SN TD TG and any othexr SBtate which is
a member State of OAPI and a Contracting
State of the PCT
V-2 National Patent AE AG AL AM AT AU AZ BA BB BRG BR BRY BZ
o e et batean tment. oA CHSLI CN €O CR CU CZ DE DK DM DI EC
parentheses aftsr the dexzignafion{s) EE B8 FI GB GD GE GH GM HR HU ID IL IN
cancarmed) ' I8 JP XE KG KP KR KZ IC LK LR LS LT LU
LV MA ND NG MK MN MW MX MZ NI NO NZ OM
PH PL PTr RO RU 8SC 8D 8E 8G SK SL TJ ™
TN TR TT TZ UA UG US UZ VC VN YU 2ZA ZM
Iw
v3 Precautionary Designation Statement
In addition io the designations mads
under tems V-1, V-2 and V-3, the
applicant also maksa under Ruls 4.5(b)
all designations which would be
parmitiad under the PCT sxcept any
designation(s) of the Stats(s) indicated
undar item V-8 below. Tha applicant
.| ducisres that thoss additonal
designations are subject io confirmation
wnd that eny designation which Is not
confirmed before the sapination of 13
months fram the priority date fa to be
regardad a3 withdriwn by the applicant
st the expiration of that tma fimit
V4 |Exclusion(s) from precautionary NONE
designatians
Vi Priodity ciaim of sarlier regional
spplication
Vi-1-1 | Fling date 04 April 2002 (04.04.2002)
V-2 | Number 02007634.5
Vi-1-3 | Regional Office EP
Vi |intemational Gearching Authorlty  |Buropean Patent Office (EPO) (ISA/EP)

Choasn

27—



PCT REQUEST 1-1322-PCT
Original (for SUBMISSION) - printed on 26.03.2003 11:17:30 AM
Vi Duciarstions Number of declarations
Viil-1 [Declaration as © the idantity of the -
invenior
V2 [Dedarution as to the appicants -
entitament, as gt the intamational filing
date, to apply for nd ba granind a
_Elbm
Vii-3 |Declaration =s to the applicant's -
entitioment, as at the imemational filing
dats, to claim the prionty of the earlisr
application
Vilk4 |Declaration of Inventorship (ﬂ; Torthe | —
purpossa of the dasignation of the
Unliad States of America)
Vi3 ) Decliration ss o non-prejudical -
disciosures or aexcaptions to kack of
novelly
= hack list number of sheets slecironic flle(s) atached
X1 [Request (inclding declaration sheetn) | 6 -
X2 [Desciption 11 -
X3 [Clalms 2 -
IX4 Abatract 1 EZABSTOO .TXT
IX8 [Drawings 0 -
X7 [ TOTAL 20
Accompanying ftemas paper documani(s) atiached slactronic fle(s) atiached
IX8 [Fes calculation sheet v -
IX-13 [ Priorty document(s) Item(s) VI-1 -
X-17 E?—m. - Diskettea
X189 | Figure of the drewinga which should
accompany the abutract
IX20 | Language of fing of the
; appl English
X1 Signature of applicant, agent or
common represantative
X-1-1 | Name BOEBERINGER IMGEL HARMA GMBH & CO.
' XG
X-1-2 | Name of signatory Dz. Kompter /__%\
X-1-3 | Capadty PPa.
Xz gnature of appllcant, agent or v
common repressntative
X-2-1 |Name
X-22 |Nama of signatory
X-2-3 | Capacity
FOR RECEIVING OFFICE USE ONLY
704~ [Gas of actual recelpt of the

purpartad intemational application
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PCT REQUEST 1-1322PCT
Original (for SUBMISSION) - printed on 26.03.2003 11:17:59 AM
102 [Drawings:
10-2-1 | Raceived
10-2-2 | Not recelved
103 | Correciad dats of actusl receipt due
to later but timely recalved pipers or
drawings completing the purported
Internetional applicetion
104 | Date of timaly recelpt of the required
corrections under PCT Article 11{2)
105 | International Searching Authority ISA/EP
108 | Transmitial of asarch copy delayed
until search fes ls pald

FOR INTERNATIONAL BUREAU USE ONLY

141

Dats of recaipt of the record copy by

tha Intemational Bureau
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PCT (ANNEX - FEE CALCULATION SHEET)
Original (for SUBMISSION) - printed on 26.03.2003 11:17:59 AM

(This shast s not part of and doas not count as a sheet of the International application)

1-1822-PCT

01

For recalving Office use only
Intarnational Applicetion No.

stamp of tha recalving OTice

orm - PCT/RDM01 (Annex)
PCT Fes Calcuistion Sheet
Prepared using

PCT-RASY Varsion 2.92
(updated 01.01.2003)

Applicant's or agenta flis reference

1-1322-PCT

Appilcant

BOEERINGER INGELEEIM PHARMA GMBE & CO.

KG, et al.

—

12
121

12241

123

124

128

12-7
128

Calculation of preacribed fesa

" Toa amount/mulipilar

Total smounts (EUR)

[Tranamitial fes T

=

100

Search fee )

=

945

Intamational sesrch to be carried out by

intsmational fes
Basic fes
(first 30 shoels) b1

444

[ Additional amount

— Remaining ahess

10

[ Total addltonal amount b2

bi+h2=

[ Designation fees

95

D
PCT-EASY fes reduction R
1

=137

I Total Intemational fee (B+D-R)

=

787

TOTAL FEES PAVABLE (T+8+1P)

=

1.832

authorization to charge da_p;oa.it account

Eurcopean Patent Office (EPO) (RO/EP)

v

or credit any overpsyment in the total
fees indicatad above.

v

[ Deposit eccount No.

2800.0140

Dt

26 March 2003 (26.03.2003)
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PCT (ANNEX - FEE CALCULAT! N SHEET)- 1-1322-PCT

Original (for SUBMISSION) - printed on 26.03.2003 11:17:58 AM

1223 |Name and signaiure
VALIDATION LOG AND REMARKS '
1327 [validation messages Yellow!

Contants The power of attorney or a copy of the
general power of attorney will need to
be furnished unless all applicants sign
the requeat form. '

Gresn?
The international application contains
no drawinga. Please vu:ifg.
13-29 | Vailidation massages Green?
Payment

Please ensure that you have a valid
deposit account with the receiving
Office selected.




The Invention relates to powdered preparations containing tiotropium for Inhalation, processes for preparing ther
as well as their use for prepering a pharmaceutical composition for treating respiratory complaints, parficularly fc
treating COPD (chronic obstructive pulmonary disease) and asthma. %
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: PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU
PCT Ta:
wﬁmmgi BOEHRINGER INGELHEIM PHARMA GMBH &
IORITY CO.KG
OF PR DOCUMENT Binger Strasse 173
(PCT Administrative Instructions, Section 411) 55216 INGELHEIM
Germany
Date of malling (day/monthiyesr)
23 May 2003 (23.05.03)
Applicant’s or agent's file refersnce
1-1322-PCT IMPORTANT NOTIFICATION
International application Ne. irternationsl fliing dste (day/month/yest)
PCT/EP03/03253 28 March 2003 (28.03.03)

International publicstion date (day/month/year)
Not yst published

Priority date {day/month/year)
04 April 2002 (04.04.02)

Applioant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al

1. The applicant is hereby notifisd of the date of recelpt (except where the letters "NR” appear in the right-hand column) by tiis
intornstional Bursau of the priority dooument(s) relating to the eariler applicstion{s) indicated below. Unless otherwiss
indicated by an asterisk appearing next to a date of recsipt, or by the lottars “NR", In the right-hand column, the priority
dooument conosmed was submitted or transmitted to the Internations! Bureau In compliance with Rule 17.1(a) or (b).

2. This updstes and replaces any previously lasusd notiflostion soncerning submission or tranamittal of priority dosuments.

3. An ashwisk({*) appearing next to a date of receipt, in the right-hand column, denctes a priority dogument submittad
or tranamitted to the Intemnational Bureau but not In compllance with Ruls 17.1(a) or (b). In such a oase, the sttention
of the spplicent is dirested to Rule 17.1(a) which provides thet no designated Offics may disregard the priority olaim
conoermed before giving the applicant an apportunity, upan entry into the national phase, to furnish the priority dosument

within a ime limit which Is reasonable under the cdroumstances.

4. The isitars “NR" appaaring in the right-hand column denots s priority document which was not recsivad by the internationat
Bursau or which the applicant did not request the recalving Offios to prepars and transmit to the international Buresu,
as provided by Rule 17.1(s) or (b), respectively. in such a casa, the sttention of the spplicant Is direated to Rule 17.1{c) which

provides that no designated Offics may diaregard the priority dlaim concerned before giving the applicant an opportunity,
upon sntry into the national phass, to furnish the priority document within a ime limit which ks reasonabls under the

Facsimile No. (41-22) 338.89.70

slroumstances.
Priority date Priority apnlication No. Country or regional Offics Datn of recaiint
arPCT recelving Offica of nriority dooumant
04 Apri 2002 (04.04.02) 02007634.5 EP 19 May 2003 (19.05.03)
The Intormetions! Burssu of WIPO Authorized officsr
1211 Geneve 20, Swhaeriand Javier CALDERON (Fax 338 8970)

Telephone No. {41-22) 338 8587

Form PCTAB/S04 {July 1888)

006881311




6.0KT.2084 17:08 BI A PATENTE 6132 774377

MR.137 S.18/10
Eingang CD Patents PCT/EP2002/003263
98 Sen. Mk PATENT COOPERATION TREATY uﬂ‘_’ 2 0 4 2
hen | eriedigt _From the INTERNATIONAL BUREAYY~
x EG}'I' To:
\
OTIACATIO E RECORDING
NoTH TIOF"I%FHTA'LGE he ggEEglNGER INGELHEIM PHARMA GMBH &
(PCT Rule 82bis,1 and Binger Strasse 173
Adminlstrative Instructions, Section 422) 56218 INGELHEIM
Germany
Dats of maliing (day/monthivear)
15 September 2004 (16.09.2004)
vy i s IMPORTANT NOTIRCATION
tarrational appiastion Na. intsrmations! fifing dave (dey/maonth/yesr)
PCT/EP2003/003253 28 Marah 2003 (28.03.2003)
1. The fallowing indioations appsared an recard aanosmingt
m ™ annllanm tha Invantar D ﬂn aasm D tha common recresanmative
Name and Address DE na atn; . 7
SIEQER, Petsr
"1"|d|"'r'r't'|'.5|?tamu [ Telerions Mo
Germany
R I . - -—m._n N
TsInnnter No,
2. The Intemnavenal Ruresu haraby natiffes the appllaant that the faliowing shange hsa baen reacrded cancarning:
D the pamon the name E the sddrass the natianalky D the residance
Name and Address Ebgﬂﬁﬁﬂq_— W’
B|EGER, Pats
E l .Rlimg?bauch Talsphona Ne.
Germany
Facalmile Ne.
[ Talwprnter No.

the recslving Office
e |MHMANONR| DARTOAMG AUTNAITY

the intsrnational Preliminary Examining Authority

3, Further obssrvetions, if nacossary:
4. A oopy of thiz natifioation has been yantto!

] the dasignated Offices cancerned

W SRR LI W e e

ather:
mW of WIF0 Autherized offiosr
1311 Gorevu nm“... Javier CALDERON (Fax 338 8870)
Form PCTAR/308 (Maroh 1594)
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PATENT COOPERATION TREATY et

From the INTERNATIONAL BUREAU %
PCT %

NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION TO THE DESIGNATED OFFICES

(PCT Rule 47.1(¢), first semtence) ALLEMAGNE 97 onb 2673

Date of mailing{day/monthyear)
16 October 2003 (16.10.03)

Applicant’s or agent’s file reference

1-1322-PCT IMPORTANT NOTICE
Internmtional application No. Imtemavional filing date{day/monthyear) Priority date(day/inonsh/year)
PCT/EP03/03253 28 March 2003 (28.03.03) 04 April 2002 (04.04.02)
Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

1. Nolce is herehy given that the Intemstional Burcsu has communicaird, as provided in Article 20, the international npplicstion to the
following designated Offices on the datc indicated above as the data of mailing of this notice:

AU, AZ, BY, CH, CN, CO, DE, DZ, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, LUS

In accordance with Rale 47.1(c), third senlence, thosa Offices will accept the present notice as conclusive cvidence that the commonication
of the international application has duly taken place on the date of mailing indicatod sbova and no copy of the intsmational application is
required te be furnished by the applicant o the designaied Office(s).

19

The following designaiad Offices have waived the requiremen for such a commmunication at this lime:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, Fl, GB, GD, GE, GH.
GM, HR, ID, IL, IN, IS, KE, KZ, LG, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT,
RO, SC, 8D, SE, SG, 8K, SL, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will he made i those Officos only upon their request. Furthermore, those Offices do not require the applicant to
furnish a copy of the intemational application (Rule 49.1(a-bin).

3. Enclosed wilh this notice in a cupy of tho international application as published by the Imternationa) Bureau on
16 October 2003 (16.10.03) ynder Na, 3084509

4. TIME LIMITS for Niling u dewaand for internationul preflminary examinailon and for entry Into the national phase

The applicabic (ima Limit for entering the national phase will, subject (v what is suid in the follawing parsgraph, be 30 MONTHS from
the priority daie, not only in respect of any elected Office if a demond for international preliminory examination is filed befora the
expiration of 19 months from the priority dale, bui algs in respect of any designated Office, in tho absence of filing of such demand, where
Anicle 22(1) as modified with offect from | April 2002 opplics In respect of thal designotod Office. For forther dewils, see PCT Gazetie
No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, a3 well as the PCT Newsletter, Ociober and November 2001 and
Fcbruary 3002 issues.

In practice, Ume Iimlis other than the 30-month Ume Wmii will continue 1o spply, for various periods of 1ime, in respeet of cenain
designated or clecied Offices. For regulnr updaies on the applicable time limits (20, 21, 30 or 31 months, or other time limit), Office by
Office, refer \o the PCT Guazette, tha PCT Newsletier and the PCT Applicant’s Ciuide, Volume II, Notional Chapters, all available from
WIPO'n Inlemet site, at hitp//www.wipo.int/pel/en/index.html.

For filing & demand for Inicrnations] preliminary exsminatlon, see the PCT Applicont’s Guide, Volume /A, Chapier IX. Only an
applicant who is u national or resident of a PCT Contmcting Statc which is bound by Chapier Il hos the right to [ile a demand for
imemational preliminary examination (at present, all PCT Conumcting Siates are boand by Chapter II),

1 is the applicant’s sole respongibliity 1o monilor sll these lime limita

The Inemational Bureau of WIPO Anthorized officer
121 Gemrva 30, Switmtecs Judith Zahra

Pocsimile No.(41-22) 740.14.35 Telephono No.(41-22) 33891.11
Form PCTAB/308 (April 2007)
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The demand muct be filed dirertly with the competent International Preliminary Examining Autharity or, if two or mare Autharities ave conpetent,
with the avee charen by the applicant, The fiull nome ar two-lettar code of that Autharity may be indicatd by the applicant on the line below:

PCT

DEMAND
under Article 31 ofthehhntCoopmuonTruty
The undertigned requests that the international a specified below be the subject of
international minary examination to the Patent Coopaluon Tmty and

hereby elects all eligible States (except where otherwise indi

For Internationa] Preliminary Examining Authority use oaly
Identification of [PEA | Date of receipt of DEMAND

BoxNe.l IDENTIFICATION OF THE INTERNATIONAL APPLICATION | APPUcAS?' o tgeut's fla refirence

1/1322-PCT
International application No. International filing date (daymonth/vear) (Earlisst) Priority date (day/month/pear)
PCT/EP03/03253 28 March 2003 (28.03.2003) 04 April 2002 (04.04.2002)
Title of invention

New powder formuiations sultable for inhalation

Box No.II APPLICANT(S)

: : . : Telephone No.
Namne and address: —mg: _;?-mfdﬂm 0%??277‘?—2463
Boehringer Ingelheim Pharma GmbH & Co. KG Facuianle No.
Binger Strasse 173 06132/77-4377
55216 Ingelheim am Rhein Teloprinter No.
DE
Applicant's registation No. with the Office |
State fhat Is, country) of nationality: State (that is, country) of residence:
DE DE

Name snd address: (Family sane followad by ghven neme; for o lgal ouity, full oficial designation. The addnexs wcst inchuds ponal codds and mums of cowntry)
TRUNK, Michael

Selztalstr. 44

55218 Ingelheim

DE

State (tAat is, country) of nationality: State (that is, country) of residence:
DE DE

Nama sad address: (Fanily nasme followad by gives nome; fir- o legal entity, full official devigntion. The addrexs naut include pastol code and mame of comtry)
BANHOLZER, Rolf
Pfullinger Str. 55

70597 Stuttgart
DE

State fthat is, country) of nationality:
DE

State {that i3, country) of residence:
DE

@ Further spplicants e indicated on 8 continuation sheet.
Form PCT/APEA/40]1 (first sheet) (March 2001; reprint July 2003) See Notes 1o the demond form




Interpational application No.

Sheut o, 2. PCT/EP03/03253

Continuation of Box No. I  APPLICANT{(S)
¥ none of the following sub-baxes iz uved, this theet ghoukd not be incladed in the demand.

Name and address: (Fouly mws follnand by givn nam: for o legal aubly, full oficial deignaion. Tha schirexs wacst inchads postal cody snd e of coumtry)
GRAULICH, Manfred

Ringstr. 32

55425 Waldalgesheim

DE

State (that s, couniry} of naticnality: State fthat is, country) of residence:
DE DE

Name and sddress: Famlly nams followed by given nans; jor « lagal snilty; full officiel designation. Tha addrass mact includy postal code and navw of cetry)
KULINNA, Christlan

Friedhofstr. 9

88448 Attenweiler

DE

Stats (that lr, country) of nationality: State (ikat is, country) of residence:
DE DE

Name and address: (Fasly nans fliowad by ghun nawe: for  legel entity, full official designation. The ssraxt sut inchids pogtel code and ncms of couery,)
MATHES, Andreas

Am Sportfeld 2

55437 Ockenheim

DE

State (that ir, coumntry) of nationality: State (that is, country) of residence:
DE DE

Name and addmss: (Famdy nme followad by given nans; for « lagal aciny, full oficial designation. The ackiress suct inclials postal cnds snd name of conry,)
MEISSNER, Helmut

Hallgartenerstr. 8

55218 Ingelheim

DE

Sute fthat Is, country) of nationality: Stato (that is, coumry) of residence:
DE DE

Further applicents are indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation shest) (March 2001; reprint July 2003) S Notexz fo the demand form



International spplicstion No.

Shout No. 3. PCT/EP03/03253

Continnation of Box No. Il APPLICANT(S)
J nome of the foliowing sub-boxes Iy used, this sheet should not be included in the demand.

Name and address: (Family nows followas! by given nae: for o lagal anity, fufl official devignation. The ackezy st inclacds postal code cnd name of cmary)

SIEGER, Peter

Wielandstrasse 27

88441 Mittelblberach

DE

Stute (that Is, country) of nationality: State {that is, country) of residence:
DE L DE .

Name and address: Fanily same followad by given nme: for u lagal entty, Sl afficial derignation, The addraxt st inchials pastel code and nawt of cumtry)
SPECHT, Petor

Neuwiese 9

55437 Ober-Hilbersheim

DE

State that is, country) of nationality: State {tkat is, country) of residence:
DE DE

Name and address: (Fanidy nons follwal by given mew: for a legol estity, All officiel designation. The addrexs st inchade postal code and nesy of counmy,)

State fthet Is, country) of nationality: State (that is, country} of residence:

Name nnd eddress: (Family nons folinnd by given nawe; for a isgol enity, fidl afficial designation. Tha address must include pratol code and neme of axesiry)

State {that ls, country) of nationality: Statr (that is, country) of reajdence: ]

D Further applicants are indicated on another contimuation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 2001; reprint July 2003) See Notes to the demand form




Internationa] application No.
Shoot No. .4 PCT/EP03/03253

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person ia D agent common represcntative

lnd has been appointed earlier and represents the applicant(s) also for international preliminary exsmination.
[T is hereby appointed and say earlier appoitment of (ax) agent{s)/common reprusentative is hersby revoked.

] 3-“ hq.;:y‘. i lpeciﬂr.l.llyﬁf‘: mmn the Intarnational Preliminary Examining Authority, iz sddition to
N o e ol o L e i oot
Boshringer Ingelheim Pharma GmbH & Co. KG | Facaimile No.
Binger Strasse 173 06132/77-4377
55218 Ingelheim am Rhein Teleprinter No.
DE
Agent's registration No, with the Office |

Address for correspondence: erkﬂﬁl:h:k-bﬂﬂhumnfﬂumupumﬂﬁnidhlbﬂnlppmd' and the
lplelbw:iwudnmsmdhindiﬂhupuillddmbwhi: correspondence ghould be gent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendmenty:*

1. The applicant wishes the intzrnational preliminary examination to start on the basis of:
] the internatianal application as originally filed
the description as originally filed

as xmended under Article 34

as originally filed

s amended under Article 19 (together with any accompanying statement)
as amended under Article 34

a8 originally filed
a1 amended under Article 34

the claims

the drawings

00 OO0 OO

2. [ ] Tho applicant wishes any amendment to the claima tnder Asticle 19 to be considered as reversed.
3 D The applicant wishes the start of the international preliminary examination to be pastponsd until the expimstion of 20 months
from tha priority date unless the Irternational Preliminary Examining Authority receives a copy of any amendments made

under Article 19 or s notice from the applicant that he does not wish to make such ammdments (Ruls 69.1(d)). (Thir check-
box may be marksd only whare the time Umit under Article 19 has not yet axpired.)

* ‘Where no check-box is marked, international preliminary examination will start on the basis of the international application
as ariginally filed or, where a copy of amendments to the claims under Asticle 19 and/or amendments of the international applicetion
under Article 34 are received by the Internstiona] Preliminary Examining Authority befiore it has begam to draw up & written opinion
or the international preliminary examination report, as 50 amended.

Language for the purposes of internationsl preliminary exemination: English
which is the language in which the interaationa] spplication wes filed.
D which is the language of s translstion fumnished for the purposes of internationa! search.

[T] which is the language of publication of the international application.
D which is the language of the tramslstion (to be) furnished for the purposes of internationa] preliminary examination.

Box No, V ELECTION OF STATES

Llnlppliumhnbydmﬂlellﬂthhm (that is, all Suates which have been detignated and which are bound by Chapter Il of
PCT)
excluding the following States which the applicant wishes not tv eleet:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint July 2003) Ses Notes to the demand form



Sheet No. 5. Intnmationa! epplication No.
o = PCT/EP0/03253
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the language refermed to i For International Preliminary
BoxNo.N.?hrhpwb!finmﬁo::Ipnﬂmhngmnﬁmﬁm: " Examining Authority use ouly
received oot recedved
1. tranalation of intemational application sheats O (|
2. smendments under Article 34 sheots (. O
3. copy (or. where required, tranalation) of
smendments under Asticle 19 sheets O (M|
4, copy (or, where required, translation) of
statement under Asticle 19 sheets O ]
5. letter sheets O O
6. other (peclfy) shects O (|
The demand is alsa sccompanied by the item(s) marked below:
1.[f] feecaleulation shewt 5.[] satcment explaining lack of signature
2.[] criginal acpamte power of attomey 6.[] scquence listings in computer readable form
. igi 7. i
:S mlln::m:pow::m D ﬂlummmﬁbhhmullub
. r H
oA pird e 8. [ otber apecity:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt 1o aoch signature, indicate the naves of the parson signing and the eopacity in which the person gigns (if nach capacily is not obvicwus fram reading the demand).

Boehringer Ingelhelm Pharma GmbH & Co. KG
i.V.

For International Preliminary Examining Authority use only
1. Date of sctual receipt of DEMAND:

2. Adjusied date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

1. D The date of receipt of the demand is AFTER tho expiration of 19 months ‘The applicant has been
from the priority date and item 4 or 5, below, does oot spply. informed secordingly.

4 [:l gd;ousormmofmmnwmmmpmmomnmﬂnpﬁmi:ydmuumuhyvimuf
- e 80.3.

_ Althaugh the date of receipt of the demand is after the expimtion of 19 months from the priority date, the delsy in arrival
5. ] is EXCUSED porsuant to Rule §2. v Y

For Internationa] Burean uss only

Demand received from IPEA on:

Form PCT/IPEA/40] (last sheet) (Jamuary 2003; reprint July 2003) Sex Notes to the demond form



PCT

FEE CALCULATION SHEET

Anpex to the Demand

.  PCT/EP03/03253

gﬂp“ﬂﬂ'l oragent's

For Intemational Preliminary Exsmining Authority vse only  we

Date stamp of the IPEA

1/1322-PCT
Applicant

CALCULATION OF PRESCRIBED FEES

1. Preliminary exsmination fee |

1530 €| P

2. Handling fee icants certain States
almldm'b a mﬁnﬂ(m,u d';;‘“anﬁl handfing foe
Whaers the applicant is (or all applicants
mﬂﬂdﬁumtbhmﬂnddﬁbﬂanﬁl l
handling fee.)

159€| H

3. Total of presacribed fees
Add the amounts entered st P and H
and exter tota] in the TOTAL BoX cvecrecrmininsmesnmn

1.689 €

TOTAL

MODE OF PAYMENT

uthori deposi
:nmnmt?e (see be:ow)

[[] can

postal money order
bank draft

OO0

cheque [ revenve steaps
[0 coupons

D other (specify):

(This mods of payment may not be available a all IPEAs)

1 Authorization to charge the total foes indicated abave.

. (This chech-box may be marked only if the condifions for
daporil accounts of the IPEA 50 permif) Autborization
to charge any deficiency or credit any overpayment in
the total fees Indicated sbove.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

1rEas EP.

Deposit Account No.: 2800.0140
D _September 08, 2003 s

Name: Boehnnger Ingelhalm GmbH

Form PCT/IPEA/401 (Annex) (March 2001; reprint July 2003)




PATENT COOPERATION THEATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT

NOTIFICATION OF RECEIPT
PRELIMINARY EXAMINING AUTHORITY

(PCT Rules so.s(-} and 61.1(b), Airst sentence
and Administrative Instructions, Section 601 (s))

F DEMAND BY COMPETENT INTERNATIONAL

erledi ,
of maifing
/monthiysar) 07-10-2003
Applicant’s or agent’s file reference IMPORTANT NOTIFICATION
1-1322-PCT
International appliecation No. International filing date (day/month/year) Priority date (day/month/ysar)
PCT/EP 03/ 03253 2870372003 04/04/2002
Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

1. The Epllunl.ilhmbynﬂmuthh Internationsl Preliminary Examining Authority considers the following date as the
date of receipt of the dermand for Internationsl preliminary examination of the international spplication:

10/09/2003

X This date of receipt ix

m the actusl date of receipt of the demand by this Authority (Rule 61.1(b)).
[[] the actusl daze of recelpt of the demand an behalf of this Authority (Rule 59.3(e})-

D the dats on which this Authority has, in respense to the invitation to carrect defects in the demand
(Form PCT/IPEA/404), received the required corrections.

3. I:I ATTENTION: That dar of receipt is AFTER the expiration of 19 months from the gl;rlty date, Consequently, the
ehu'nn(lamldehlhdanuﬂdul(do not have the effect of postp the entry the national phase until 310
months the priority date (or later in some Offices) (Article 39(1)). Therefore, the ucts for entry into the national
phuse must be performed within 20 months from the priority date (or later In some Offices) (Article 12). For details, ces
the PCT Applicanr's Guids.Volume 11,

1 tir appicabis) This notification confirma the infermation given by telephon, facsimile transmission or In person
o

4 Only where paragraph 3 applies, a copy of this notificatian has been sent to the International Buresw.

Name and majling nddress of the IPEA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HY Rijswiji - Netheriands ROSSI C

. Tel: { +31-70) 340-2040
77 pux: {+31-70) 340-3016

Form PCT/IPEA/402 (July 1998) P20452 y

Tel, (+31-70) 3403312




PATENT COOPERATION TREATY ey

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PCT

BOEHRINGER INGELHEIM PHARMEiajiag CD Patents
gir?g%rg?msse 173 OTIFICATION OF TRANSMITTAL OF
D-55216 Ingelheim am Rhein 22, April E INTERNATIONAL PRELIMINARY
ALLEMAGNE EXAMINATION REPORT
B hen_ __éfrl_eglxl__ (PCT Rule 71.1)
Da ng ) B
(Gapimonthyear) 16.04.2004
Wﬁiﬁrﬁs—or agents file reference

1-1322-PCT IMPORTANT NOTIFICATION
Intemational application No. international flling date (dayinonthyear) Prioy date {dayonthyear)
PCTEP 0303253 28.03.2003 04.04.2002
Apphicant '

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

1.

The applicant is hereby notified that this Intemational Preliminary Examining Authority transmits herawith the
intemational preliminary examination report and its annexas, if any, established on the intemational
application.

A copy of the report and its annexas, if any, is being transmitted to the Interational Bursau for
communication to all the elected Offices.

Where required by any of the slected Offices, the Intemational Bureau will prepare an English translation of
the report {(but not of any annexes) and will transmit such transtation to those Offices.

The applicant must enter the national phase before each elected Office by parforming certain acts {filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 38(1)) (ses also the reminder sent by the Intemational Bureau with Form PCTAB301).

Where a translation of the intemational application must be fumished to an elected Office, that translation
must contain a translation of any annexas to tha international preliminary examination raport. It 1s the
applicant's responsibility to prepare and fumish such translation directly to each elected Office concemed.

For further details on tha applicable time limits and requirements of the elected Offices, see Volume Il of the
PCT Applicant's Guidae.

The appficant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4) maerely serve the purposas of intemational
praliminary examination and that "any Contracling State may apply additional or different criteria for the
purposes of deciding whether, in that State, the claimed inventions is patentable or not" {ses also Arlicla
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

Name and maliing addrass of the International Authorized Officer
preliminary exarmining authodty: : f .
e European Patent Office - P.B, 5618 Patentiaan 2 Janzing, M : \
NL-2260 HV Rijswix - Pays Bas i 7
Tal. +31 70 340 - 2040 Tx: 31 651 epo nl Tel. +31 70 340-4140 #
Fax: +31 70 340 - 3018 —"

Form PCTAPEA/416 (January 2004)



PATENT COOPERATION TREATY %

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

b

(PCT Article 36 and Rule 70)
Applicants or agents file reference ! See Notfication of Tranamitel of intematianal
1-1322-PCT FOR FURTHER ACTIO_N P:Imlnmy E?:mlnlﬂon Report (Fnrr'n“ ?'CTAFEAMS)
Intemational apphication No. Intemational flling date (daytronthyesr) Priority date (day#nonthisar)
PCTEP 0303253 28.03.2003 04.04.2002

International Patent Classification (IPC) or both national classification and IPC
A61KB/N4, AB1KSA 4

Applicant
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

1. This iMemational preliminary examination report has been prepared by this International Preliminary Examining
Authority and |s transmitted to the applicant according to Article 38.

2. This REPORT consisis of a total of 5 sheets, including this cover shest.

O This report s also accompanied by ANNEXES, Le. sheets of the description, claims andbr drawings which have
been amended and are the basis for thia report andbr sheets containing rectifications made bafore this Authority

(see Rula 70.16 and Section 607 of the Adminisimtive Instructions under the PCT).
These annexss consist of a total of shoeets.

3. This report contains Indications relating 1o the following ltems:

I & Basis of the opinion
I O Prorty
Ml O Non-establishmeant of opinion with regard to novelty, inventive step and Indusirial applicability
IV O Lackol unity of invention
V B Reasoned slatement under Rule 66.2(a)(H) with regard to novelty, Inventive step or industrial applicability;
citations and explanations supporiing such statement
Vi 0O Certain documents cited
Vil [0 Certain defacts In tha International application
Vil O cCertaln obsarvations on the Intemational application
Date of submission of the demand T Date of compiation of this report
10.08.2003 16.04.2004
Name and mafiing adsiress of the inlemationat Authorized Officer
praliminary examining authority: f""h.
Et?n“%-m . P.BB..S:W Patentiaan 2 ) \
80 - u
j ToL 31 70 040 2040 T, 31 861 epo ni von Eggelkraut-Gotia L §
Fac +31 70 340 - 3018 Telephone No. +31 70 340-4732 \.—J

Form PCTAPEA/408 (Cover Shaet) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational applicaton No. PCT/EP 0303253

Basis of the report

1. With regard to the slements of the intemational application {Replacement shests which have bsen fumished io

the receiving Office in responsa to an invitation under Article 14 are refarred to in this report as “originally filed"
and are not annexed 1o this report since they do not conlain amendments (Rules 70.16 and 70.17)).

Description, Pages
1-11 as originally filed

Claims, Numbers
1-12 as originally filed

. With regard to the language, all the elements marked above were available or furnished to this Authority in the

language in which the intemational application was filed, unless otherwise indicated under this item.
Thesa elaments were available or furnished to this Authority in the following language: . which is:

O the language of a translation fumished for the purposes of the international search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a translation furnished for the purposes of Intemational preliminary examination {under
Rule 55.2 andbr 55.3).

. With regard to any nuclectide andor amino acid sequence disclosed in the intemational application, the

intemational preliminary examination was camied out on the basis of the sequence listing:

contained in the international application in written form.

filed together with tha intarnational application in computer readable form.
fumished subsequently to this Authority in writtan form.

furnished subssquently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure
in the intemational application as filed has been fumnished.

The statement that the information recorded in computer readable form is identical to the written sequence -
listing has been fumished.

O DOO0OD0D

. The amendments have resulted in tha cancellation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

O O0ooOoaQ

This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure-as filed {Rule 70.2(c)).

{Any rjplaaamanr sheet containing such amendmanls must be referred o under itern 1 and annexed (o this
report.

. Additional observations, i necessary:

Form PCTAPEA/409 {January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/EP 0303253

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1-12
No: Claims
inventive step (IS) Yes: Claims
No: Claims 112
Industrial applicability (1A) Yes: Claims 1-12

No: Claims

2. Citations and explanations
soe separate sheet

Form PCTAPEA/408 (Janusgry 2004)
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INTERNATIONAL PRELIMINARY International application No. PCT/EP 03/03253
EXAMINATION REPORT - SEPARATE SHEET

V. Reltem¥
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1 Reference is made to the following documents:

D1: WO 0028979 A (SKYEPHARMA AG ;MUELLER WALZ RUDI (DE); KELLER
MANFRED (DE)) 25 May 2000 (2000-05-25)

D2: WO 99 34778 A (LEIRAS OY ;LANKINEN TAPIO (FI)) 15 July 1999 (1999-07-
15)

2 NOVELTY (Ar. 33(2) PCT)

2.1 In view of the prior cited, claims 1-12 appear to be novel and meet therefore the
requirements of Art. 33(2) PCT.

3 INVENTIVE STEP (Art. 33(3) PCT)

3.1 Document D1 is considered to represent the most relevant state of the art. The
subject-matter of claim 1 differs in that the tiotropium salt and the excipient are
suspended in a suspending agent, in which the tiotropium salt and the excipient are
essentially insoluble and that the suspending agent is removed.

3.2 The problem to be solved by the present invention may therefore be regarded as
providing an altemative method to prepare an inhalable powdered tiotropium
preparation being homogenous and stable. The proposed solution is that the
tiotropium salt and the excipient are suspended in a suspending agent, in which the
tiotropium salt and the excipient are essentially insoluble and further that the
suspending agent is removed.

3.3 This solution cannot however be considered as involving an inventive step for the
following reasons:

3.3.1 Document D2 discloses a method of preparing salbutamo! and budesonide
stable and homogenous powder formulations. The drug is suspended in

Form PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1897}



INTERNATIONAL PRELIMINARY International application No. PCT/EP 03/03253
EXAMINATION REPORT - SEPARATE SHEET

n-hexane using sonication. After addition of lactose and stirring of the
suspension the n-hexane is removed. Lactose or glucose are used as a carrier.
The suspending agent must be chemically inert, volatile and the components
must be insoluble in the suspending agent. N-alkanes are reported to be ideal
in most cases. Small amounts of methanol, ethanol or acetone are used to
improve wetting (D2, page 9, line 15 - page 10, line 14; example 2). It would
therefore be obvious for the person skilled in the art to employ the mathod
disclosed in D2 to amive at a stable and homogenous tiotropium salt powdered
preparation.

3.4 Dependent claims 2-5 do not appear to contain any additional features which, in
combination with the features of any claim to which they refer, involve an inventive
step as they concern matter of standard experimentation.

3.5 Claims 6-12 do not fulfill the requirements of Article 33(3) PCT conceming inventive
step for the reasons given above in points 3.1-3.4.

3.6 In view of the above, the praesent application does not meet the requirements of

Atticle 33(3) PCT, because the subject-matter of claims 1-12 seems not to invoive an
inventive step.

Form PCT/Saparate Shaat/408 {Sheet 2) (EPO-April 1867}



) [ ‘ TRATADO DE COOPERACION DE PATENTES M;?\
- PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
(Articulo 38 y Regla 70 del PCT)

Reforancia del expedients del egeni=o | PARA ACTUACIONES Vir nolificacién de Transmisién del Reports de Examen
1-322-PCT ADICIONALES Prefiminer (Fomato PCTAPEAA16)
Solicitud Intenacional No. Fecha de presentacin intemacional (cieimes/afic) Fecha de priorkiad (dia/mes/afio)
PCT/EPOMD323) 28.03.2003 04.04.2002

Claslficacion Intemacional de Patentas (IPC) o clasificacion nacional 8 IPC

AB1K 8/14, AB1K 8/14

[ Solicitante
BOEHRINGER INGELHEIM PHARMA GMBH PHARMA & CO. KG

1. Este Informe de examen preliminar internacional ha sido preparado por esta Administracién encargada del
Examen Preliminar Intemacional y se envia al solicitante en concordancia con el articulo 38.

2. Este INFORME consta de una fotal de 5 hojas, incluyendo la portada
a Este Informe tamblén se acompafia de ANEXOS, esto es documentos de la descripcion, reivindicaciones
y/o dibujos que han sido comegidos y que son la base de este informe y/o documentos que contienen
rectificaciones realizadas ante esta Administracion (Ver Regla 70.16 y Seccion 607 de las Instrucciones
Administrativas segan el PCT)

Estos anexos constan de un total de hojas.

3. Este informe contiene indicacicnes relativas a los siguientes aspectos:

1 Bd Fundamentos del Informe

1l O Prioridad

[} [0 No se establece concepto relativo a la novedad, nivel inventivo y aplicacion industrial

v [0 Carencia de unidad de la invencidn '

v Bd Declaracion razonada segdn el articulo 35(2), en relacién con la novedad, nivel inventivo o
aplicacién industrial; citaciones y explicaciones que soportan dicha declaracién

Vi [0 Ciertos documentos citados

Vil [0 Cierlos defectos de la solicitud intemacional

vill O Ciertas observaciones respecto a la solicitud internacional

Fecha de presentacién de la demanda Fecha de terminecidn de este reports
10.09.2003 16.04.2004
mm.d;ﬁn ":: :mlo d.rll autoridad Funclonario Autortzade
T a% Oficine Europea de Patantes
D-80288 Munich Von Eggelkraut-Gotta
Tel. +48 89 2390 - 0 Txc 523856 epmu d
Fac +49 80 2300 - 4465 Teléfono No. +49 89 2309-2762

Formato PCT/IPEA/40S (portads) (ullo 1988)
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INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL

1.

Base del Infoi'me
Respecto a los elementos de la solicitud intemacional (Las hojes de reemplazo que han sido
entregadas a la Oficina receptora en respuesta a la invitacién bejo el Articulo 14 se refieren en
este informe como “oniginaimente presentadas” y no se anexan a este informe ya que elfas no
contienen modificaclones (Regla 70.16 y 70.17)).
La descripclon:
paginas 1 -11, como se presentaron originaimente
Las relvindicaclones:
Nimeros 1-12, como se presentaron originalmente
Respecto al lenguaje, todos los elementos marcados anteriormente estuvieron disponibles o
fueron enviados a la Administracidn en el lenguaje en que se presents la solicitud intemacional, a
menos que se indigue ofra cosa en este punto.

Estos elementos estuvieron disponibles o fueron enviados a esta Administracién en el siguiente
lenguaje ol cual es:

[0 el lenguaje de la traduccién enviada para propésitos de la bsqueda Intemacional (bajo
Regla 23.1 (b)).
el lengueje de la publicacién de la solicitud Intemacional (bajo Regla 48.3(b)).
ol lenguaje de la traduccidn entregada con propdsitos del examen preliminar intermaclonal
{bajo Regla 55.2 y/o 55.3).

Respecto a cualquier secuencla de nucleétido y/o amino &cldos divulgada en la solicitud
intemacional, el examen preliminar intemacional se llevé a cabo con base en el listado de
secuencias:

[J contenido en la solicitud Intemacional en forma escrita

[CJ presentado junto con la soliclud Intemacional en forma leglble por computador

[J entregado posteriorments a esta Administracion en forma legible por computador

[ La declaracidn de que el listado de secuencias posteriorments entregado no va més allé
de lo divuigado en la solicitud intemaclonal originalmente presantada, ha sido entregada.

[0 La declaracion de que la Informacién grabada en la forma legible por computador es
Idéntica al listado de secuencias escrito que se ha entregado.

[0 Las modificaciones han dado como resultado la cancelacion de:

[C] Iadescripcién, paginas .

[0 las relvindicaclones, Nos. ,

[0 losdibujos, pagina ____.

[J Este reporte ha sido establecido como sl (parte de) las modificaciones no se hubieran

realizado, ya que éstas han sido consideradas como una ampliacion de lo Inicialments divuigado
como se indica en la Casllla Suplementaria (Regla 70.2(c)).

(Cualquier hoja de reemplazo que contenga dichas modificaciones debens ser referida bajo el
punto 1 y anexada a este informe)

Solicitud intemaclonal No. PCT/EP03/03253 é)
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PREL LT AR I ERNACIONAL Solicitud Intemacional No. PCT/EP03/03253 6 \

V. Declaraclén motivada segiin el Articulo 35(2) en cuanto a la novedad, el nivel inventivo y la
aplicaclién Industrial; citas y explicaclones que apoyan esta declaracién.

1. Declaracion

Novedad (N) S| Reivindicaclones 1-12
NO Relvindicaciones
Nivel inventivo (NI) S| Relvindicaciones
_ NO Relvindicaciones 1-12
Aplicaclén industrial (Al) S| Relvindicaciones 1-12

NO Reivindicaciones

2.  Citas y explicaciones
Ver Hoja Separada
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INFORME DE EXAMEN » 64/
PRELIMINAR INTERNACIONAL — HOJA SEPARADA Solicitud intemacional No. PCT/EP03/03253

V. Continuacién [tem V
Declaraclién motivada segiin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y la
aplicaclén Industrial; cltas y explicaclones que apoyan esta declaraclon.

1. Se hace referencia a los siguientes documentos:

D1: WO 00 28879 A (SKYEPHARMA AG; MUELLER WALZ RUDI (DE); KELER
MANFRED (DEY)) 25 de mayo de 2000 (2000-05-25).

D2: WO 989 34778 A (LEIRAS OY; LANKINEN TAPIO (Fl)) 15 de Jullo de 1999 (1999-07-
15)

2. NOVEDAD (Art. 33(2) PCT)

2.1. En vista del arte previo citado, las relvindicaciones 1-12 parecen ser novedosos y cumplen
asl los requerimientos del Art. 33(2) del PCT.

3. NIVEL INVENTIVO (Art. 33(3) PCT)

3.1. Se considera que el documento D1 representa el estado del arte méas relevante. El objeto de
la reivindicacion 1 difiere en que la sal de tiotropio y el excipiente estan suspendidos en un
agente suspensor en el cual la sal de tiotropio y el exciplente son esenclalmente insolubles y
en que el agente suspensor es removido.

3.2. El problema a resolver por la presents invencién puede ser entonces considerado como el
de proporcionar un método altemativo para preparar una formulacién inhalable en polvo de
tiotropio que sea homogénea y estable. La solucién propuesta es que la sal de tiotroplo y el
excipiente sean suspendidos en un agente suspensor, en el cual la sal de tiotropio y el
excipiente sean esencialmente Insolubles y mas adelante el agente suspensor es removido.

3.3. Esta solucidn sin embargo no puede ser considerada como que alcance el nivel inventivo por
las siguientes razones:

3.3.1. Eldocumento D2 revela un método para preparar formulacliones en polvo de salbutamol y
budesonida estables y homogéneas. El farmaco es suspendido en N-hexano utilizando
sonicacién. Luego de la adicion de lactosa y agitacion de la suspension el n-hexano es
removido. La lactosa o glucosa son utilizadas como vehlculos. El agente suspensor debe
ser quimicamente inerte, volétil y los componentes deben ser insolubles en el agente
suspensor. Los N-alcanos han sido reportados como ideales en la mayoria de los casos.
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INFORME DE EXAMEN
PRELIMINAR INTERNACIONAL — HOJA SEPARADA Solictud Intemaclonal No. PCT/EP03/03253 éb

Pequefias cantidades de metanol, etanol o acetona son utilizadas para mejorar la
humectacién (D2, pagina 8, linea 15 — pagina 10, linea 14, ejemplo 2). Entonces sreia
obvio para una persona versada en el arte emplear el método revelado en D2 para llegar
a la preparacion de sal de tiotropio estable y homogénea.

3.4. Las relvindicaciones dependientes 2-5 no parecen contener caracteristicas adicionales que,
en combinacién con las caracteristicas de cualquiera de las relvindicaciones a las que se
refieren, alcancen el nivel inventivo debido a que incluyen materia que pertenece a la
experimentacién estandar.

3.5. Las reivindicaciones 6-12 no cumplen con los requerimientos del Articulo 33(3) del PCT con
respecto al nivel inventivo debido a las razones dadas en los puntos 3.1 a 3.4.

3.6. En vista de lo anterior, la presente solicitud no cumple conlos requerimientos del Articulo

33(3) del PCT, debido a que el objeto de las relvindicaciones 1 a 12 parece na alcanzar el
nivel inventivo.

PRP/WPC13736/ID-000353
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Nuevas formulaclones en polvo adecuadas para Inhalaclén

La invencitn se refiere & preparaclones en polvo que contienen tiotroplo para

inhalacién, a procedimientos para prepararias, asi como & su uso para preparar una

5 composicldn farmacéutica para tratar dolencias respiratorias, particularments para
tratar EPOC (enfermedad pulmonar obstructiva cronica) y asma.

und d i

El bromuro de tiotropio se conoce de la Solicitud de Patente Europea EP 418
10 718 A1, y tiene la sigulents estructura quimica:

H,C.*.CH,

(o) Br

HO o

El bromuro de tlotropio es un anticolinérgico muy eficaz, con una actividad de
larga duracién, que se puede usar para tratar dolenclas respiratorias, particularmente
EPOC (enfermedad pulmonar obstrucliva cronica) y asma. El término tiotropio se

15 refiere al catidn de amonio libre.

Para tratar las dolencias mencionadas anteriorments, es (tl administrar la
sustancla acliva por Inhalacién. Ademéds de la administracién de compuestos
broncoliticamente activos en forma de aerosoles medidos y disoluciones.inhalables, el
uso de poivos Inhalables que contienen la sustancla activa es de particuler

20 Importanca, '

Con sustancias activas que tienen una eficacla particularments alta, séio se
necesitan pequefias cantidades de la sustancla activa por cada dosis (nica para
consegulr el efecto terapéutico deseado. En tales casos, la sustancla activa tiene que
sor dlluida con exciplentes adecuados, con el fin de preparar el poivo inhalable. A

25 causa de la gran cantidad de exclplents, las propiedades del polvo Inhalable estén
Influenciadas de manera critica por la elecclén del excipiente. Cuando se elige el
exclpients, su tamafio de particulas es particularmente importants. Como regla, cuanto
més fino es el exclpiente, més pobres son sus propledades de fuidez. Sin embargo,
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unas buenas propiedades de fluidez son un requisito previo para una medida de alta
exactitud cuando se envasan y dividen las dosls individuales de la preparacién, p. ej.,
cuando se producen cépsulas (inhalettes) para la inhalacién de polvos, o cuando el
paciente va a medir la dosis Individual antes de usar un inhalador de poivos multidosis.
Ademds, el tamafio de las particulas del exclplente es muy Importante para las
caracteristicas de vaclado de las capsulas cuando se usan en un inhalador. Se ha
encontrado tamblén que el tamafio de las particulas del exciplents tiene una
considerable Influencia en la proporcién de sustancla activa en el poivo inhalable que
es administrada por inhalacién. El término proporcién inhalable de sustancla activa se
reflere a las particulas del poivo Inhalable que son llevadas a la profundidad de las
ramificaclones de los puimones cuando se inhala con una respiracién. El tamafio de

las particulas requerido para esto esta entre 1 y 10 ym, preferiblements menor que 6
pm.

2

El objetivo de la invencién es preparar un polvo inhalable que contiene tiotroplo
que, a la vez que sea medido de manera exacta (en términos de la cantidad de
sustancia activa y de la mezcia en polvo iiberada y adminiatrada a los puimones por
cada proceso de Inhaladdn) con s6lo leves varlaciones entre aPIIeaclonesl Permlta clue
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unas buenas propiedades de fluidez son un requisito previo para una medida de alta
exactitud cuando se envasan y dlviden las dosls individuales de la preparacién, p. e},
cuando se producen cépsulas (Inhalettes) para la Inhalacién de poives, o cuando el
paciente va a medir la dosis Indlvidual antes de usar un inhalador de polvos multidosis.
Ademés, el tamafio de las parliculas del excipiente es muy imporiante para las
caracteristicas de vaciado de las cApsulas cuando se usan en un inhalador. Se ha
encontrado también que e! tamafio de las particulas del exciplents tiene una
considerable Influencla en la proporcion de sustancia activa en el poivo inhalabie que
es administrada por inhalacidn. El término proporci6n Inhalable de sustancia activa se
reflere a las particulas del polvo inhalable que son lievadas a la profundidad de las
ramificaciones de los puimones cuando se inhala con una respiracion. El tamafio de

las particulas requerido para esto esté entre 1 y 10 um, preferiblemente menor que 6
pm.

2

El objetivo de la Invencién es preparar un polvo inhalable que contiene tiotropio
que, a la vez que sea medido de manera exacta (en términos de ia cantidad de
sustancia activa y de la mezcla en polvo liberada y administrada a los pulmones por
cada proceso de Inhalacién) con sélo leves variaciones entre aplicaciones, permita que
la sustancia activa sea adminisrada en una proporcién inhalable terapéuticaments
eficaz.

El hecho de que el tiotropio, particularments el bromuro de tiotroplo, tenga una
eficacia terapéutica incluso a dosis muy bajas, impone condiciones adicionales a un
polivo Inhalable que sea para ser usado con una medicién muy exacta. Como sdlo se
necesita una baja concentracldn de la sustancia activa en el polvo inhalable para
conseguir el efecto terapéutico, son esenciales un alto grado de homogeneldad de la
mezcla en poivo y sdlo ligeras fluctuaciones en las caracteristicas de dispersién de
una aplicacién a la sigulente. La homogenekiad de Ia mezcla en polvo y unas
fluctuaclones pequefias en las propledades de dispersion son cruciales en asegurar
que la proporcidn inhalable de sustancla activa sea llberada de manera reproducible,
en cantidades constantes y con la variabllidad més baja posible.

Por consigulents, un abjetivo més de la presente invencién es preparar un
poivo inhalable que contlene tiotropio, que se caracterice por un alio grado de
homogeneldad y uniformidad de dispersion. La presente Invencién también se propone
proporcionar un poivo Inhalable que permita que la proporcién inhalable de sustancia
activa sea administrada con (a variabilidad més baja posible. Ademés, la presente
Invencién se propone proporcionar un polvo Inhalable que se caracterice por una alta
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estabilldad.

D d n

Se encontrd que, sorprendentements, el objetivo trazado anteriormente se
puede consaguir por medio de las preparaciones en polvo que contienen tiotropio para
inhalacién {polvos Inhalables) obtanibles por el procedimiento acorde con la invencion,
descrito de aqul en adelants.

Por consigulents, 1a invencidn se refiere a un procedimiento para preparar una
preparacién en polvo flsicamente estable y homogénea, que contlene tiotropio en
mezcia con un exclplents fislolégicamente aceptable, caracterizado porque la sal de
tiotroplo y el exciplenta fisiolégicaments aceptable se suspenden en un agents de
suspensién, en el que la sal de tiotroplo y el excipients fisiclégicaments aceptable son
asenclaimente insolubles, y de la suspension asl obtenida se retira el agente de
suspension.

Prefariblemente, la invencion se refiere a un procedimiento para preparar una
preparacién en poivo flsicamente estable y homogénea, que contiene tiotropio en una
cantidad de 0,001 a 2%.

Preferiblements, el agente de suspension aplicado en el procedimiento acorde
con la invencién se selecciona del grupo consistente en alcanos, aicoholes, cetonas,
mezclas de alcanos con alcoholes y mezcias de alcanose con cetonas. De particular
Interés son los agentes de suspension selecclonados del grupo consistents en hexano,
heptano, metanol, etanol, y mezcias de elios. Dentro del alcance de la Invencién, las
referenclas al hexano o al heptano se entienden como referencias a todos los
Isémercs posibles. Sin embargo, son de particular interés el n-hexano y el n-heptano,
opcionaimente en mezcia con metanol o etanol, preferiblemente etanol. Si se aplican
mezclas de los agentes de suspensién mencionados anteriormente, la cantidad de
alcano es, preferiblements, al menos 80%, més preferiblements, al menos 85%. De
particular Interés, dentro del alcance de la presente invencién, son las mezclas que
contienen al menos 98% de alcano. En una realizacién preferida, el agente de
suspension es hexano, preferiblemente n-hexano, conteniendo 1%, preferiblements
0,5%, de stanol. En otra realizacion preferida, el agente de suspensién es heptano,
preferiblemente n-heptano, contenlendo 1%, preferiblements 0,5%, de etanol.

Por tiotroplo se qulere decir ol catidn de amonlo libre. El contraién (anién)
puede ser cloruro, bromuro, loduro, metanosulfato, para-toluenosulfonato o
metilsulfato. De estos anlones, se preflere el bromuro. Por al término sal de tiotroplo se
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quiere decir la sal formada por el cation tiotropio y uno de los contralones (aniones)
mencionados anteriormente. Dentro del alcance de la Invencion, se prefiare el bromuro
de totropio entre todas ias sales de tiotroplo.

Las referenclas al bromuro de tiotropio, dentro del alcance de la presents
invencién, se deben tomar slempre como referenclas a todas las modificaciones
cristalinas 0 amorfas posiblea del bromuro de tiotropio. Sorprendentemente, se ha
encontrado que, deperxilendo de las condiciones de reaccidn y del disclventa usado
durante el procedimiento de preparacién del bromuro de tiotropio, se obtienen
diferentes modificaciones cristalinas del bromuro de tiotroplo. Las preferidas, segin la
Iinvencién, son las preparaciones en polvo que contienen tiotroplo en forma del
bromuro de tiotroplo monochidrato cristalino. Las referenclas al bromuro de totropio
monohidrato cristalino, dentro del alcance de la presente invencién, se deben tomar
slempre como referenclas a la modificacion cristalina descrita con més detalle més
adelants.

Otro objeto de la Invencién esté relacionado con las preperaciones en polvo
que contienen tiotropio obtenibles por el método de preparacién acorde con la
Invencién. ]

En una realizacion preferida ds la Invencidn, las preparaciones en polvo
confienen de 0,001 a 2%, mas preferiblemente de 0,01 a 1,5% de tiotropio.

Loe porcentajes dados, dentro del alcance de la presents Invencién, son
siempre tantos por clento en peso, sl no se indica lo confrario.

Preferiblements, ias preparaciones en polvo obtenibles segin la Invencién
contienen de 0,04 a 0,8% de tiotroplo. Las preparaciones en polvo obtenibles segin la
Invencidn que contienen de 0,08 a 0,64%, lo més preferiblemente de 0,1 a 0,4% de
tiotropio, son particularmente preferidas segin la invencién.

Como se menclond antariorments, el bromuro de tiotroplo es de particular
interés, dentro del aicance de la pl'éaento invencion. Por consiguients, las
preparacionies en poivo obtenibles segin la Invencién contienen, preferiblements, de
0,0012 a 2,41%, mas preferibiemente de 0,012 a 1,81% de bromuro de tiotroplo.
Preferiblemente, las preparaciones en polvo obtenibles segin la Invencién contiensn
de 0,048 a 0,98% de bromuro de tiotroplo. Las preparaciones en polvo obtenibles
gegun la Invencion que contlenen de 0,006 a 0,77%, lo més preferiblements de 0,12 a
0,48% de bromuro de tiotropio, son particularmente preferidas segdn la invencion.

El bromuro de ticiroplo es, dependiendo de la eleccién de las condiciones de
reaccién y los disolventss, obtenible en diferentes modificaclones cristalinas. Las més
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preferidas segGn la invencién son las preparaciones en polvo que contienen tiotropio
en forma de bromuro de tiotropio monohidrato cristalino. Por consigulents, las
preparaciones en poivo obtenibles segln la invencién contienen preferiblemente de
0,0012 a 2,5%, méas preferiblemente de 0,0125 a 1,87% de bromuro de tiotroplo
monohldrato cristalino. Preferiblemente, las preparaciones en poivo obtenibles segtn
la invencion contienen de 0,05 a 1,0% de bromuro de tiotropio monohidrato cristalino.
las preparaciones en poivo obtenlbles segan la invencién que contienen de 0,1 a 0,8%,
lo mas preferiblemente de 0,12 a 0,5% de bromuro de tiotroplo monohidrato cristalino,
son particularmenta preferidas segdn la invencién.

Los ejemplos de exciplentes fisioldgicamente aceptables que se puede usar
para preparar los polvos Inhalables acordes con la Invenclén incluyen, por ejempilo,
monosacéridos (p. e]., glucosa o arabinosa), disacéridos (p. e]., lactosa, sacarosa,
maliosa, trehalosa), oligo- y polisacéridos (p. ej., dexirano), pofialcoholes (sorbitol,
manitol, xlltol) sales (p. e)., cloruro sbdico, carbonato céicico) o mezclas de estos
exciplentes unos con otros. Preferiblemente, se usan mono- o disacaridos, aunque el
uso de lactosa o glucosa se prefiere, particular pero no exciusivaments, en forma de
sus hidratos. Para los propésitos de la Invencién, la lactosa y la glucosa son los
exciplentes particularments preferidos, aunque la lactosa monohidrato y la giucosa
monohldrato son los méas particularmente preferidos.

La sustancia activa Introducida en el método acorde con la Invendén tiene un
tamafic de particulas medio de 0,5 a 10 um, preferiblemente de 1 a 6 pm, lo més
preferiblemente de 1,5 a 5 pm, Este tamafio de particulas se obtiene por micronizacién
de la sal de tiotroplo segin los métodos conocidos en la técnica.

Los polvos Inhalables acordes con la Invenclon se caracterizan preferiblements
porque el exclplente tiene un tamafic de particulas medio de alrededor de 20 a
alrededor de 500 ym, més preferiblemente de alrededor de 30 a alrededor de 300 ym,
lo méas preferiblements de alrededor de 40 a alrededor de 200 um. La frase tamafio de
particuias medio, usada en la presente memoria, denota el valor 50% de la distribucion
de volumen medida con un difractdmetro de léser usando el método de dispersitn
seca.

El método acorde con la invencién se describe con més detalle mas adelante.
En una primera etapa, la sal de tiotroplo 8e pesa en un reciplente de mezcla. Es
evidente para la persona experta en la técnica que la cantidad de sal de tiotroplo
afladida depende de la concentrecién deseada de tiotroplo en la formulacién en polvo
final. Como se menclond anteriorments, las preparaciones en poivo acordes con la
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invencién contienen, preferiblements, de 0,001 a 2% de tiotropio. En la siguiente
etapa, se sfiade el agenta de suspensién. Preferiblements, se afiade tal cantidad de
agente de suspension que, después de la adicion de todos los Ingredientes en poivo
(ingrediente activo y exciplents), ia relacién polvo/liquido de la suspension as! obtenida
esta en un intervaio de alrededor de 0,1 a alrededor de 2 g/ml, preferiblements de
alrededor de 0,2 a alrededor de 1 g/ml, més preferiblemente de alrededor de 0,25 a
alrededor de 0,85 g/ml. En una realizacién més preferide, la cantidad de agents de
suspension conduce a una relacion polvo/liquido de alrededor de 0,4 a alrededor de
0,75 g/ml. SegGn una realizacién de la Invencién, se puede afiadir directaments la
cantidad total del agente de suspension, En una reallzacién aiin més preferida acorde
con la invencién, el agente de suspension se afiade en al menos dos, preferiblemente
dos partes, siendo la primera parte afiadida a la sal de tiotropio, slendo la segunda
parte afladida después de la adicién del excipiente. S| el agents de suspenslén se
afiade en dos partes, la primera parte afiadida es de alrededor de 10 a 90%, .
preferiblemente de 20 a 70%, més preferiblemente de 30 a 80%, del agente de
suspensién usado en tfotal. Después de la adicion del agente de suspensién, la
suspensién as! obtenida se agita y se somete opclonalmente a tratamiento sdnico
durante alrededor de 1-860 minutos, preferiblements 2-30 minutos. Sin embargo, es
evidente para la persona experta en [a técnica que la mezcia, y, opclonaiments, el
tiempo de tratamiento sdnico, pueden variar de los periodos de iempo mencionados
anteriorments, en dependencia del tamafio de las aplicaciones del poivo de inhalacién
preparado. Después de la mezcla y, opclonalments, el tratamiento sénico, se afade el
excipiente fislolégicamente aceptable. Sl, seg(n una realizacién preferida de la
Invencién, sélo se ha afiadido una parte del agente de suspensidn en las etapas del
procedimiento descritas anteriorments, el agente de suspensién restante se afiade
después de la adicién del excipients. Después de la adicion del agente de suspensidon,
la suspensién asl obtenida se agita y se somete opclonaimente a tratamiento sénico
durante alrededor de 1-60 minutos, preferiblemente 2-30 minutos. Sin embargo, es
evidente para la persona experta en la técnica que la mezcla y, opclonaiments, el
tiempo de tratamiento sénico, pueden variar de los periodos de tlempo mencionados
anteriorments, en dependencia del tamafio de las aplicaciones del polvo de Inhalacion
preparado. Después de eso, el agente de suspensién se separa por medio de
fitracién, centrifugacion y/o evaporacién, preferiblements por filtacién o
centrifugacion. El residuo asl obtenido se seca a presion reducida (preferiblemente
menor que 30 kPa, més preferiblemente entre 2-20 kPa, lo més prefarido entre 3-10
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kPa) durante alrededor de 0,5 a alrededor de 12 horas, preferiblemente de alrededor
de 1 a alrededor de 6 horas, més preferiblemente de alrededor de 1,5 a alrededor de 4
horas, bien a temperatura amblente o bien a temperatura elevada (preferiblements
mis que 20°C, mis preferiblemente entre 20-860°C, lo més preferido entre 25-50°C).
Durante sl periodo de secado, opclonaimente, se le da la vueita la polvo varias veces
(por sjemplo, cada 30-80 min). Después de secar, el polvo puede ser tamizado
opcionalmente. Antas de rellenar el dispositivo, cAmara de almacenamiento o similar
aproplado, el polvo resultante puede ser expuesto opclonaimente a clertas condiclones
amblentales (es decir, temperatura: 10-80°C, preferiblemente 20-45°C; humedad 20-
85% de humedad relativa, prefariblemente 35-75% de humedad relativa) durante de
alrededor de 8 horas a alrededor de 3-4 dias, preferiblements durante alrededor de 10-
72 horas, mas preferiblemente durante alrededor de 12-60 horas.

Un objeto de ia invencién esth relacionado con preparaciones en polvo que
contienen tiotroplo obtenibles por el método de preparacién descrito anteriorments.

Otro objeto de 1a Invencién esté relacionado con el uso de las preparaciones en
polvo que contienen tiotroplo acordes con Ia Invencién para la fabricacién de un
medicamento adecuado para Inhalacién. Otra reslizaclén de ila invencldn ests
relaclonada con el uso de preparaciones en polvo que contlene tiotroplo acordes con
la Invencidn para la fabricacin de un mediceamento para el tratamiento de
enfermedades respiratorias, en particular asma o EPOC (enfermedad pulmonar
obetructiva crénica).

Los polvos inhalables acordes con la invencién se pueden administrar, por
ejemplo, usando inhaladores que miden una dosis (nica desde un reservorio por
medio de una cdmara de medida (p. e)., segin el documento US 4570830A) o por
ofros medios (p. 8)., 8egln el documento DE 38 25 685 A).

Los sigulentes Ejemplos sirven para liustrar mas la presente Invencidn, sin

restringir su alcance a las realizacionss proporcionadas de aqul en adelants, a modo
de ejemplo.

Materiales de partida

En los Ejemplos que siguen, se usa lactosa monohidrato (110M) como
exciplente. La lactosa monohidrato usada se obtuvo de Measrs DMV Intemational,
5460 Veghe/NL (Nombre de producto Pharmatose 110M).

P n de on

Se afladen 15,0 kg de bromuro de tiotropio, obienible segiin los métodos
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descritos en el documento EP 418 718 A1, a 25,7 kg de agua en un reclpiente de
reaccidn adecuado. La mezcla se callenta a 80-80°C, y se agita a temperatura
constante hasta que se forma una disolucidn transparents. Se suspende carbén
activado (0,8 kg), humedecido con agua, en 4,4 kg de agua, esta mezcla se aflade a la
disolucién que contiene el bromuro de tiotroplo, y se lava con 4,3 kg de agua. La
mezcia as{ obtenida se agita durante al menos 15 min a 80-80°C, y después se filtra a
través de un filto calentado, en un aparato que ha sido precalentado hasta una
temperatura exterior de 70°C. El filtro se lava con 8,6 kg de agua. El contenido del
aperato se enfria en 3-5°C cada 20 minutos, hasta una temperatura de 20-25°C, El
aparato se enfria adicionaimente hasta 10-15°C usando agua fria, y la cristallzacién se
completa agitando durante al menos una hora. Los cristales se aislan usando un
secador de succién, la suspensién de cristales aislada se lava con 9 Iitros de agua fria
(10-15°C) y acetona fria (10-15°C). Los cristales obtenidos se secan en una corrients
de nitrégeno a 25°C durants 2 horas.

Rendimiento: 13,4 kg de bromuro de tiotropio monohkirato (88% del tedrico).

El bromuro de tiotroplo monohidrato cristaline obtenible usando e método
descrito anteriormente se investigé por CBD (Calorimetria de Barrido Diferencial). El
diagrama de CBD muestra dos sefiales caracteristicas. La primera, relativaments
ancha, una seflal sndotérmica entre 50-120°C, se puede atribuir a la deshidratacién
del bromuro de tiotropio monohidrato a la forma anhidra. La segunda, relativamente
estrecha, un pico endotérmico a 230 i 5°C, se puede atribuir a la fusién de la
sustancia. Estos datos se obtuvieron usando un Mettier DSC 821 y se evaluaron
usando el paquete de software Mettier STAR. Los datos se reglstraron a una velocidad
de calentamiento de 10 K/min.

El bromuro de tlotropio monohidrato cristalino obtenible usando el método
descrito anterforments fue caracterizado por espectroscopla IR. Los datos se
obtuvieron usando un espectrémetro Nicolat FTIR, y se evaluaron con el paquete de
software Nicolet OMNIC, versidon 3.1. La medicion se llevd a cabo con 2,5 pmol de
bromuro de tiotroplo monohidrato en 300 mg de KBr.

La sigulente tabla muestra algunas de las bandas esenclales del espectro IR.
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Nomero de onda (cm-)  Atrlbucidén  Tipo de oscllacién

3570, 410 O-H osdllacion alargada
3105 C-Harllico oscllacion alargada
1730 C=0 oscllacion alargada
1260 C-0O epoxidico: oscilacién alargada
1035 | C-OC éster oscliacion alargada

720 Tiofeno oscliacitn clclica

El bromuro de tiotroplo monohidrato cristalino obtenible usando el método
descrito anteriormente fue caracterizado por andlisis estructural por rayos X. Las
medidas de la intensidad de difraccion de los rayos X se llevaron a cabo en un
difractdmetro AFC7R de 4 circultos (Rigaku) usando radlacién K; monocromética del
cobre. La solucién estructural y el refinamiento de la estructura cristalina se obtuvieron
por métodos directos (Programa SHELXS86) y refinamiento FMLQ (Programa
TeXsan). El anélisls estructural por rayos X llevado a cabo mostré que el bromuro de
tiotroplo monohkirato cristalino tiene una celda monociinica simple, con las sigulentas
dimensiones:

a=18,0774 ,b=119711 ,c=9,8321 ,p=102,601°,V=2006968 >

El bromuro de tiotroplo monohidrato cristalino obtenible usando el método
descrito anterlormente se microniza por métodos conocidos, para llevar la sustancia
activa al tamafio de particulas medio que cumple las especificaciones acordes con la
Iinvencion.

El método para determinar el tamafio de particulas medio de los diversos
Ingredientes de la formulacién acorde con la Invencién se describe como sigue.

A) Determinar el tamafio de particulas medio de bromuro de tlotroplo
monochidrato micronizado:

Eqgulpo de medl confl nes;
El equipo se hace funclonar seg(n las Instrucciones del fabricante.

Equipo de medicin: Espectrémetro de difraccion Laser (HELOS), Sympatec
Unidad de dispersion: Dispersor seco RODOS con embudo de succién, Sympatec
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Cantidad de muestra: 50 mg - 400 mg

Alimentacién de producto: Canal de vibracion Vibrl, Messrs. Sympatec
Frecuencia del canal de vibracion: 40 aumentando hasta 100%
Duraci6n de la allmentacién de la muestra: de 15 a 25 s (en el caso de 200 mg)
Longitud focal: 100 mm (intervalo de medicién: 0,9 — 175 pym)

Tiempo de medicién: alrededor de 15 s (en el caso de 200 mg)
Tlempo de ciclo: 20 ms

Iniclo/parada en: 1% en el canal 28

Gas de dispersion: alre comprimido

Preslén: 300 kPa

Vaclo: maximo

Método de evaluacion: HRLD

cartulina. Usando otro trozo de cartulina se rompen todos los terrones méas grandes.
Después, 6! polvo se esparce finamente sobre |a mitad frontal del canal de vibracién
(empezando en alrededor de 1 cm desde el borde frontal). Después del Inicio de la
medicion, la frecuencia del canal de vibracion se varia desde alrededor de 40% hasta
100% (hacla el fin de la medicién). La muestra debe ser alimentada de manera tan
continua como sea posible. Sin embargo, la cantidad de producio no debe ser tan
grande que no se pueda conseguir una dispersion adecuada. E| tempo durante el cual
la muestra entera es alimentada es de airededor de 15 a alrededor de 25 segundos
para 200 mg, por ejemplo.

B) Determinar el tamafio de particulas del exclplents:

Eauipo de medicién y configuraciones:
El equipo ge hace funclonar segin las Instrucciones del fabricante.

Equipo de medicién: Espectrémetro de difracclén Léser (HELOS), Sympatec

Unidad de dispersién: Dispersor seco RODOS con embudo de succién, Sympatec
Cantidad de muestra: 500 mg

Alimentacién de producto: Canal de vibracién VIBRI, Messrs. Sympatec
Frecuencia del canal de vibracién: 18 aumentando hasta 100%
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Longitud focal (1): 200 mm (intervalo de medicién; 1,8 — 350 pm)
Longltud focal (2): 500 mm (Intervalo de medicién: 4,5 — 875 um)
Tiempo de medicion: 10 s

Tiempo de ciclo: 10 ms

iniclo/parada en: 1% en el canal 19

Presién: 300 kPa

Vaclo: maximo

Método de evaluacién: HRLD

aparacién de la muestra/alime 5n del producto;

Se pesan alrededor de 500 mg de la sustancla de ensayo en un trozo de
cartulina. Usando otro trozo de cartulina, se rompen todos los terrones més grandes.
Después, el poivo se transfiere al embudo del canal de vibracidn. Se fila un espacio de
1,2 &8 1,4 mm entre el canal de vibracién y el embudo. Después del Iniclo de la
medicién, la configuracién de la ampiitud del canal de vibracién se incrementa de 0 a
40% hasta que se obtlene un flujo continuo de producto, Después se reduce a una

amplitud de alrededor de 18%. Hacla el final de la medicién, la amplitud se incrementa
hasta 100%.

E 1:

Se pesa bromuro de tiotroplo monohidrato cristalino en un reciplente de mezcia
(0,85 g). Se aftaden 400 ml de! agente de suspension (n-hexano + 0,5% de etanocl). Se
mezcia la suspension (es decir, por medio de un mezclador de palas; velocidad de
mezcla, 200 rpm) y se somete a un fratamiento sénico durante 5 minutos. Se continGa
la mezcla sin sonificacién durante 5 minutos. Se afiaden 550 g de Pharmatose 110M y
800 mi del agente de suspensién (n-hexano + 0,5% de etanocl), y se continla la mezcia
durante 5 minutos (velocldad de mezcla, 450 rpm). Despuéa de que la mezcia se
completa, el agente de suspensién se retira por medio de filtracién. El residuo después
de la filtracién se seca en vacio (5-8 kPa) durante 2 horas a 30°C. Después de secar,
el poivo se tamiza por medio de un tamiz de 0,5 mm. El polvo resultante se expone a
clertas condiciones amblentales (temperatura 21°C, 60-70% de humedad relativa),
durante 1-2 dias antes de que se reliene el dispositivo.

Ele 2:
Experimento dirigido como se describe en el Ejemnplo 1, con 1,7 g de bromuro



10

15

12

de tiotroplo monohidrato cristalino.

Elemplo 3:

Ss pesa bromuro de tiotroplo monohidrato cristalino en un reciplente de mexcla
(1,7 g). Se afiaden 400 ml del agents de suspenslon (n-hexano + 0,5% de etancl). Se
mezcia la suspension (es decir, por medio de un mezclador de palas; velocidad de
meazcla, 200 rpm) y se somets a un tratamiento sdnico durante 5 minutos. Se continGa
la mazcla sin sonificacién durante 5 minutos. Se afladen 550 g de Pharmatose 110M y
400 mi del agente de suspensién (n-hexano + 0,5% de etanol), y se continGa la mezcla
durante 5 minutos (velocidad de mexcla, 450 rpm), y se somets a tratamiento sénico.
Despuéds de que la mezcla se completa, el agente de suspension ee retira por medio
de flitracién. El residuo despuds de ia flltracidon se seca en vaclo (5-8 kPa) durante 2
horas a 25°C. El polvo resultante se expone a clertas condiciones ambientales

(temperatura 21°C, 60-70% de humedad relativa), durante 1-2 dias antes de que se
rellens el dispositivo.
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REIVINDICACIONES

Un método para preparar una preparacién en polvo fisicamente estable y
homogénea que contiene tiotroplo en mezcla con un exciplente fislolégicamenta
aceptable, caracterizado porque una sal de tiotropio- y un exciplente
fisloléglcamente aceptable se suspenden en un agente de suspensién, en el que
la sal de tiotropio y el excipiente ﬁslolbglcamo'nte aceptable son esenciaimente

insolubles, y caracterizado ademés porque después se retira el agents de
suspension.

/

El método segln la relvindicacién 1, caracterizado porque la preparacién en’
poivo contiene tiotroplo en una cantidad de 0,001 a 2%.

El método segin la relvindicacién 1 & 2, caracterizado porque el agente de
suspension 8e selecciona del grupo consistente en alcancs, alcoholes, cetonas,
mezclas de alcanos con alcoholes y mezcias de alcanos con cetonas.

El método segtn una de las relvindicaciones 1 a 3, que comprende las etapas
adiclén de una primera parte del agenta de suspensién a la sal de tiotraplo,
mezcia, y .
opcionaiments, tratamiento sénico de la suspensién asl obtenida, adicion del
exciplente fisloldgicaments aceptable, adicidn de otra parte del agente de
suspenslon, mezcia, y, opcionaimente, tratamiento sdnico de la suspension as(
obtenida, retirada del agente de suspension y secado del residuo asl obtenido.

El método segln una de las relvindicaciones 1 a 4, caracterizado porque la

relacion poivolliquido de a suspension esth en un intervalo de airededor de 0,1 a
alredador de 2 g/ml.

Una preparacién en polvo que contiene tiotroplo obtenible segin el método
acorde con una de las relvindicacionea 1 a 5,

La preparacion en poivo segin la relvindicacion 6, caracterizada porque el
tiotroplo estd presente en la foorma de su cloruro, bromuro, loduro,
metanosulfonato, paratoluenosulfonato o metiisulfato, preferiblemente en forma
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del bromuro.

Las preparacionss en polvo segin una de las reivindicaciones 8 & 7,
caracterizadas porque loé exclplentes fisioldgicamente aceptables se
seleccionan del grupo consisterte en monosacaridos, disacéridos, oligo- y

polisacéridos, pollaicoholes, sales © mezclas de estos exciplentes unos con
otros.

Las preparaciones en polvo seg(n la relvindicacién 8, caracterizadas porque el
exciplente fisiolégicamente aceptable se selecciona del grupo conalsients en
giucosa, arabinosa, lactosa, sacarosa, maltosa, trehalosa, dexirano, sorblitol,

manitol, xilitol, cloruro sbdico, carbonato céicico y mezclas de estos exciplentes
unos con otros,

El uso de una preparacién en poivo segin una de las relvindicaciones 6 a 9,
para la fabricacién de un medicamento adecuado para Inhalacién.

El uso de una preparacién en polvo segin una de las relvindicaciones 6 a 8,

para la fabricacién de un medicamento para el tratamiento de enfermedades
respiratorias.

El uso de una preparacin en polvo segin la reivindicacién 11, caracterizado
porque la enfermedad es asma o EPOC.
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Resumen
La invencién se refiere a preparaciones en polvo que contienen tiotroplo para
Inhalacién, a métodos para prepararias, asl como a su uso para preparar una
composicion farmacéutica para tratar dolencias respiratorias, particularmente para
5 tratar EPOC (enfarmedad puimonar obstructiva crénica) y asma.
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Doctor(a) Oficio N° .
EMILIO FERRERO 10587
Apoderado(a)

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

ASUNTO:

Radicacién N° 04-110423
Solicitud internacional PCT/EP03/03253
Fecha inicio fase nacional 04/11/2004
Tramite 011

Evento 379

Actuacion 430

Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisidn 4868 de la Comisiébn de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

» La solicitud no contiene copia del documento en que consta la cesién del
derecho de patente del inventor al solicitante 0 a su causante (Art. 26-k)
Decisidn 486).

¢ El solicitante debe presentar un nuevo titulo, que permita identificar la
materia de la cual trata la solicitud, ya que el relacionado no se encuentra
con la precisidn necesaria para identificar claramente el objeto de la
solicitud de patente (Regla 4.3 PCT, Art. 27, 27 Decisién 486, Circular
Unica 5.2.9).

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

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

Jefe de la Djisién de Nuevas Creaciones.

El anterior [equerimiemn fue notificado por fijacion en lista de fecha,
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202044 Sede CAN: Tr. 40A No. 38-50 3153265 al 69
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