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@ PHARMA GMBH & CO. KG IDENTIFIGACION
sociedad constituida y exisiente bajo las
”L'f,,';")mm leyes de la Repdblica Fedéral de Alemania, | CC" O N O
Direccion: Binger Strasse 173, C.E. o Otro u
55216 Ingelheim, Cual
Republica Federal de Alemania
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O APODERADO | Teléfono: 347 36 11 C.E. | Otro ]
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@ 1. Bemnd ZIERENBERG
Goethestrasse 1,
INVENTOR (ES) 55411 Bingen am Rhain,
*“(12) Republica Federal de Alemania

Publicacién Intemacional No. WO 03/084502 A1 Fecha: 16 de Octubre de 2003

Titulo (54
G KIT DE INHALACION QUE COMPRENDE POLVO DE TIOTROPIO INHALABLE

@ Clasificacién Intemaclonal (51) A81K8/00  /A61K31/46,

Prioridad { (33) Pais de Origen (32) Fecha (31) Nimero de Solicitud
sid NoOl EP 9 de Abril de 2002 02007868.9

O Comprobante de pago No.: _ 04.85.339 Fecha: _ 2 de noviembre de 2004
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Anexos:

Comprobante de pago de !a tasa de presentacion de la solicitud por $ 422.000.00.

[0  comprobante de pago por reivindicacién de prioridad.

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

Bl  Poderes, sifuere el caso.

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

O Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)

Traduccién de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

O De ser el caso, copia del contrato de acceso.

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

[0  De serel caso, certificado de depésito del material bioldgico.

Arte final 12x12

O De ser el caso, informacién sobre otras solicitudes de patente o tltulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totaimente con la invencién de esta
solicitud.

[0 otros

FIGURA CARACTERISTICA

9

12 Solicito la concesion de la patente,

NOMBRE: EMILIO FERRERO
FIRMA : é:.L ér.._.__.__;.

& C.C. 438.019 de Usaquén T.P. 31.829
IPRP
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* EDIFICIO SiSKI,
CARRERA 4a N* 72-36
BOGOTA, 8 - COLOMBIA

REPRESENTACION Y PODER

. OV =

¥
Representaclén y Poder con autenticacidn notarial y Apostille
para patentes, moadelos de utlidad, disefios Industriales,

marcas de fibrica, nombres comerciales, enseflas, nombres

de dominio, lemas comerciules, licencins.

Representation and Power-of- Attorney  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)/I (we), the undersigned

I533€
064

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

domiciliado (s) en/of

55216 Ingelheim, Germany

por el presente nombramos a EMILIO FERRERO, tpa 31929;
GONZALQO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
y GERMAN CAVELIER, 1pa. 832, domicilisdas en la Carrera 4*
35, Bogotd, Colombia, en obedecimiento a lo ‘dispuesto en el

parigrafo lo del Articulo 343 del Cédigo de Comercio, el primero como -

principal y los demés como suplentes, en sit orden, comé mis (nuestros)
representantes ¢n todos 103 esuntos dcpmpwdld mdustnll eunﬁeulhd
para recibir notificaciones y nombrar lpoderldus Judicinles, 0
extrajudiciales. E primer representantc supltnte reémpl .ﬂ pnnclpnl

en caso de ausencia o impedimento temporll o: def nitivo de’ lquél Ls.-

misma regla sc aplicard cuando el segundo n:pru:nﬁnle luplente hlyn
dc rcemplazar al primero, o ¢l tercero ol ngund'o En 'ulel casgs, el
representante principal, o el primero, o scgl.mdo suplenle. ¢n su caso, ©
ambos, declararin su intencién de no ejercer la fépresentacidn mediante
declaracién mnenticada por Notario Pdblico en Colombla. o por Notario
u otro Funcionario Pt'lbllco. o Cénsul de Colombis, enel extranjero; y si
sc tratare de mpednmenln con el certificado respectivo. Si alguno de los

nombrados faltare definitivamente, ¢l siguiente tomerd su higar. Cunido™”
cesare la susencia o impedimento del repm:nllnle pnnclpnl o dé su”

ro o segundo suplentes, en su ‘caso, podrln ejlrner la

tacion, en su orden, uno u otros scgin e el'so. l‘iuﬁ'iféﬁan"h por

el solo hecho de ejercerin, cesando en ése momento el ejercicio de la
representacién por el primero, segundb o tercer :uplcnte en su_caso.

Ademis, confiero (conferimos) poder a los abogados arriba nombrados, *

para obtener 1a proteccion de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecio autorizo (amos) a los dichos
apoderados para que me {nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccién, especialmente ante las del orden
administrativo; contencioso administrativo y judicial, asl como los
iribunales dec arbitramento, en todo lo concemicnic a los siguientes
asuntos: a) Obtencidn de patentes de invencidn, modelos de utilided, y
disefos industriales; el registro de marcas de fdbrica, colectives,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensei'ln's. nombres de dominio, variedades vegetales y denominaciones de
origen; su removacién, traspaso, cambio de nombre o domicilio,
eancelacién voluntaria; y el registro de licencias de uso de esos derechos;
b) Las sctioncs dc compeicncia desical, proteccién del consumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulided, medides cautclares, concesidn de licencias, la tutels, Ia
proteccidn de secrelos industrisles, y en genersl los juicios civiles,
penales, administrativos o contencioso  administrativos relacionados con
estos derechos; acciones y procesos que promovamos O SE nos

CAVELIER ABOGADOS
WPPODED1-179 (MINUTA 12.1.12.5)

in due compliance with the terms of paragraph lst. of.article 543 of the
Commercial Code, do hercby appeint EMILIO FERRERO, tpa. 31929;
GONZALQ PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa,
23555 and GERMAN CAVELIER, tpa. 832, domiciled st Carrera 4* N°
72 35, Bogotd, Colombis, the firt as principal and the others s
alternates, in the order of their appointment, as our representatives for all
industris] property matters with faculty to receive notifications and to
appoint attorneys In and out of Court. The first slternate shall replace the
principal in case of his shsence or of temporal ar definltive impediment.
The same rule will apply when the second alternate representative is 10
replace the first one, or when the third is to replace the first or second
glternates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their um, or
both of them, shall state their intention not to act as representatives
through a declaration given before & Notary Publlc in Colombia, or before

& Notary or another PulSEZatuaY Ar Gaiowmbiun L:ogsubBhroad; and in
casc of impediment, hgale ehall,si f any of the
appointees were 10 be & OWing altemate shall take

t -of 'the principal
ol ;1[&;"!5“!1 I.h&lr luIE oeues. the
. "‘r "

fact or its
.the first,

second or third llu:rnll in thelr tum llll“ end at such time.,

In addition, we grant a Power of Atlomey in favor of the above named
altomneys at law so thal thcy may obtain the protection of my (our)
industrial property and against the unfair competition, for which purpose
[ (we) authorize the said attomeys to represent me (us) before any
authorities or persons, with or without Jurisdiction, specially those
adminisirative, administrative contentious and judicial, az well as before
Arbitration Court, in all matters concerning the following: a) Obtainment
of patents, utility models and indusirial designs; the registration of
trademarks, collective, defensive and service marks, slogans, commercial
names, trade emblems, domain names, vegetal varielies 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 unfair competition, protection to the
consumer, oppasitions or obscrvetions, administrative or Coun
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in gencral the civil, penal,
and sdminisirative suits relating to those rights; actions and suits
instituted by me (us) or against me (us). And that in ail the above marters
thcy may substitute this Power of Attomey, compromise, conciliate,

g



" N
L] .‘- “r : . . ' ' . ’.. .1 ;
promuevan. Y para que ea todos los asuntos arriba determinados, puedan -dmi:mrmomemf.dem.ml.mh_ i _‘-nd; :ﬂ;-,'.} ’
sustituir este mandsto, bransigir, conciliar, admitir los hechos del done by representatives without s power of attiomey., ’K L F -
proceso, desistir, cancelar, recibir, renunciar, y ratifiear -los actos’ de . <. e ;.
agentes oficiosos. . : .

Dado y firmado hoy/Given and signed this__ 218 geo of Mareh———

en/in Ingelheim
porfoy
Firma Simlll!
BOEHRIN INGELHEIM PHARMA GMBH & CO. KG
ppa.
Dr. KLAS
Head of Patent Department

CAVELIER ABOGADOS
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R “UR.Mr. 571/2003 >/
¢, s BN $ . ’
/{JUI‘EN'I:!CACldﬂ NOTARIAL (SOCIEDAD) NOTARIAL AUTHENTICATION (COMPANY)
/El mfmmtd'Nptmo'Ce:hﬁu Quellﬁnnaquelntecedede The undersigned Notary certifies: That the preceding signature

LY of 1.Mr.0Or.Helnz-Gerd Klés and

y 4 el e.f + | 2.Mr.Dr.Micheel Kompter
umtﬁlﬁcu,queelllpnﬁm peﬂucuulmmteelurgo _ is authentic, thﬂﬂieslguuorycurrmﬂywmmﬂ:epouuonof
_procurists

of the company _Boshringer Ingelheim Pharma
GabH & Co. K6 ,

& compeny currently existing and organized under the laws of

ins leyes de Mlga_-. P Germany

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

id para otorgar esto documento. andihn:lhesignm:yhuthepowertogrmtﬂlildocment

Todos los hechos anteiares I i The Notary Public is aware and attests to the above facts upon
examination of the corresponding documents.
Given end signed in_Ingelheinm an Bhein

On_the 21th dey of March 2003

Diese 8ffentliche Urkun AE

2. ist unterschrieben von

EOSTENRECHNUNG ; Alfred Fuc h s
Geblhr fir die
. Erteilung dex 3. in seiner Eigenschaft als Notar
Legalisation 4. pie ist versehen mit dem Dienstsiegel
Wert: .EUR 20.000,00 des Alfred Fuchs - Notar in Ingelheim am Rhein

JVKostD v.26.7.57.

i.v.m. § 45 KostO

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

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

In Vertretung:
’ y H /& E
& . "a
A Y

(Dr. Harald Bin§)
Vizeprdsident




TRADUCCION OFICIAL No. 9468

de un documento escrito'en Aleman, efectuada por Luz Arriaga de
Herber, resolucidén del Ministerio de Justicia 599 del 6 de

marzo 1978.-

T?aduccién de los sellos y autenticaclones en Alemdan que
aparecen en el documento de representacidn y poder, escrito en
egpafiol e 1inglés, por medio del cual la firma Boehringer
Ingelheim Pharma GmbH & Co. KG, domicillada en D-55216
Ingelheim am Rhein, Alemania, otorga poder a EMILIO FERRERO,
tpa. 31929; GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ,
tpa 23555 y GERMAN CAVELIER, tpa. 832, domiciliados en la
Carrera 4 No. 72-35, Bogota, Colombia. Dado y firmado el 21 de
marzo 2003 en Ingelheim am Rhein por los sefiores Dr. Heinz-Gerd

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

mencionada firma.

Sigue autenticacién notarial en espafiol e inglés de las firmas

antecedentes por el notario de Ingelheim am Rhein, Alfred

Fuchs, el 21 de marzo 2003, bajo el No. 571/2003.

COSTAS:
Derechos de legalizacién

Valor: EUROS 20.000,--

TR
N
oS LA
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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: Replblica Federal de Alemania - 3

Este documento publico .
2. Ha sido firmado por el notario Alfred Fuchs :
3. Actuando en calidad de notario '

4. Lleva el sello oficial del notario de Ingelheim am Rhein,
Alfred Fuchs

Certificado

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

9, Sello 10. Firma

Tribunal Regicnal de Mainz Fdo Eono iihid BETo, rer zincuio §
! ot SOCOTA MAGD CONBYAR CUE LA K

LR S TR

poemy it ol b ]
3 vi :;: ; 2 8
ES TRADUCCION FIEL Y COMPLETA, de la C L‘” ;(L:f.%;)f‘%_,_; -
archivos de estas oficinas para su conf UNENEISRF e
Bogota, 7 de abril 2003
Lz i



P E i S ol — AR W o Sl S R
O KITARIO SEXTC0 DBL ORCULO DE SALTHFE L x
, BOGOTA, HAGO CONSTAR QUE LA, FiRMARE) 02 4

L —

E Al “ON LA FIRMA REGISTWADA POR
: L. ALETB) EN ESTA NOTARIA

. SANTRRE D! o0l




- ] L)

® . .
" CAVELIER
- ABOGAD S

: " >

Case 1-1323

CESION ASSIGNMENT
Yo, (nosotros) abajo firmado (s) 1 {(we), the undersigned
Bernd ZIERENBERG Bernd ZIERENBERG
domiciliado(s) cn of

Goethestrasse [, 55411 Bingen, Alemania

Goethestrasse I, 55411 Bingen, Germany

declaro{famos) bajo jurumenio ser GOnico{s) y verdadero(s)
inventor(es) de la invencién:

T d inolDAsn QUE Com prenade. polu
‘e Yiotropio walkakle .

state(s) under ogth 10 be sole and true inventor(s) of the invention:

“Inhalation kit comprising inhalable powder of Tlotropium™

declaro{amos) asl mismo que cedo{emos) y ransfiero{erimos), sin
limitacién, a favor de la sociedad

Boehringer Ingelheilm Pharma GmbH & Co. KG

state as well, that assign, without reservations or limitations in favour
of Boehringer Ingelheim Pharma GmbH & Co. KG

constituida y existente de conformidad con los leyes de
Alemania

& corporation constituted and existing in conformity with the laws of
Germany

domiciliadaen  Binger Strasse 173, 55216 Ingelheim,
Alemania

domiciled in Binger Strasse 173, 55216 Ingelheim,
Germany .

fodos los dcrechos inherentes & dicha invencidn y que la citada
Compailia queda faculiada para solicitar cn su nombre la patente de
invencién correspondiente en la Repiiblica de Colombia.

all rights inhcrent to said invention and that the above mentioned
company hereby is enabled to apply, in its name, for the corresponding
patent invention, in the Republic of Colombia

Dedo y firmado hoy/Given and signed this O { Sept , QOOY

enfin J’a}ﬁ[ ho n

Firma/Signature

2/ v

Bernd ZIERENBERG

CAVELIER ABOGADOS
WPPODEO1- 374
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- ) Case 1-1323
UR.Nr. 184372004
CERTIFICACION NOTARIAL (INDIVIDUOQ) NOTARIAL CERTIFICATION (INDIVIDUAL)
Alos dias del mes de Onthis _21st dsyof _ September

de200 ___ Ante mi, Notario Péblico de

_ comparecié(eron) personalmente

200 4 before me, a NotaryRablic of

Ingelheim am Rhein

personally appeared _Mr.Bernd Zierenberg------—-

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) frmante(s) del documento que pj jenfes)
tiene(n) capacidad legul pura otorgarlo

to me known, and known to me to be the person(s) who executed
thet foregoing document, and who has(huws) legal capacity to
execute it.

0 -Nmanvﬂm]//p ' /

”
xye du 5 octobre 1961)
. COUNTY: ccoccrmcrecsencremmnmesensesansamssansancnenassasaman
This public document
2. hasbeensignedby ............coviiiiiiiiiin
3. actinginthecapacity of ...........c.cccevviveicrmrecenreeernnncnnnes

4,  bearsthe seal/stamp of ..........ccvvemiririrec i

Certifled
5. at. 6.the ...
7 - 2
. | (O
9.  Seal/stamp 10. Signature

CAVELIER ABOGADOS
WPPODEOI- 374
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Gebuhr fir die Erteilung

der Legalisation

Wert: 20.000,00 €
JVKostO v. 26.7.1957
i.V.m. § 45 KostO

Gebiihr; 18,00 €

Mainz, 22.00.04

%:a?&n v

Amisinspektorin

. Ist unterschrieben von

. 8ie ist versehen mit dem

APOSTILLE
(Convention de La Haye du 5 octobre 1881)

. Land: Bundesrepublik Deutschland

Dlese éffentliche Urkunde

Alfred Fuchs

. In seiner Eigenschaft als Notar

Alfred Fuchs - Notar in Ingelheim

Dienstsiegel/stempel am Rhein
Bestitigt
. In Mainz 8. am 13.00.2004

. durchden Prisidenten des Landgerichts

. unter Nr. 867/2004

10. Unterschrift

L tef LY

(Dr. Rolf Héfel)



TRADUCCION OFICIAL No 10437
de un documento escrto en Aleman, efectuada por Luz Amaga de Herber, resolucdn
del Ministeno de Jushaa 589 del 8 de marzo 1978 -

Traduccion de los ssllos y autenticacionss an aleman que aparecen a continuacion
de un documento de Cesién, escnto en espafiol e inglds, por medio del cual Bemd
ZIERENBERG, domiciiado en Goethestrasse 1, 55411 Bingen, Alemanta, declara
bajo juramento ser uno de los verdaderos inventores de la Invenclén "Kit de
Inhalaclén que comprende potvo de tiotroplo inhalable® y declara asi mismo que
cede y tranafiere sin Iimitacidn a favor de la socedad Boehnnger Ingelheim Pharma
GmbH & Co KG, constituida y existente de conformidad con las leyes de Alemania,
domicihada en 55218 Ingelheim, Alemania, todos los derechos inherentes a dicha
invenciin y que la citada compafiia queda facultada para solicitar en su nombre la
patente comespondiente en la Republica de Colombia Hay una firma ilegible

Sigue autentcacdn notanal (individual) en inglés, de la fima antecedente por el
notano de Ingelheim am Rhein, Alfred Fuchs, el 21 de septtembre de 2004, bajo el
nimero 1843/2004 - (hilo y oblea notanal en relieve)

APOSTILLA
(Conventon de La Haya du 5 octobre 1861)
1 Pals Repulbiica Federal de Alemania
Este documento plblico
2. Ha sido firmado por Alfred Fuchs
3 Actuando an caldad de notario
4 Lleva el sello oficaal del notano Alfred Fuchs - notano de Ingelheim am Rhein

Certrficado
5 en Mainz 6 ol 13 09 2004

7 por &l Presidente de! Tnbunal Regional
vz

8 bajo e No 867/2004
Rescircidn Na Swe Minjuaticia



8 bajpo el No 887/2004 =
9 Sello
Tnbunal Regional de Mainz

COSTAS

Derechos de legalizacion

Valor EUROS20 000

JvKostO del 28 7 57

En comb ¢ Art 45 KostO
Derechos EURQS 18,00 '
Mainz, 22 09 04 B
Fdo ileg Secretana judical

10 Firma
Fdo ilegible
(Dr Rolf Hofel)

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

estas ofiainas para su confrontacion

Bogotd, 14 de octubre de 2004
cC 219

TRADUCTORA T INTERPRETE OFGLAL
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WO 03/084502 Al

Z4

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organkation
Intcrational Bureau

(43) International Publication Date
16 October 2003 (16.10.2003)

PCT

(10) International Publieation Number

WO 03/084502 Al

(51) International Patent Classification?;
317446, A6IM 1500

AGIK 900,

(21) Iaternational Application Number: PCT/EP03/03431

(23) Tnternationa! Fillng Date: 2 April 2003 (02.04.2003)

(25) Fillng Language: English
(26) Publleation Langusge: English
(30) Priority Data:

020078689 9 April 2002 (09.042002) EP

(71) Applieant (for all designated States except US):
BOEHRINGER INGELHEIM PHARMA GMBH
& CO. KG [DE/DE]; Binger Straas 173, 55216 INGEL-
HEIM (D).

({72) laveator; and
(75) Ioventor/Applicant (for US oaly): ZIERENBERG,

Bernd [DE/DE]; Goethestrasso 1, 55411 BINGEN AM
RHEIN (DE).

(74) Common Representativet BOEHRINGER INGEL-
HEIM PHARMA GMBH & CO. KG; Binger Strassc
173, 55216 INGELHEMM (DH).

(81) Designated States (hatiomal): AR, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
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Case 1/1323-f-text BOEHRINGER INGELHEIM PHARMA KG
Method for the administration of an anticholinergic by Iinhalation

The invention relates to a method for the administration of powdered preparations
containing tiotropium by inhalation.

Background to the invention
Tiotropium bromide is known from European Patent Application EP 418 716 A1 and

has the following chemical structure:

HyC_+.CH,

(o} Br

0
HO 0O

— —
\_S S
Tiotropium bromide is a highly effective antichalinergic with a long-lasting activity
which can be used to treat respiratory complaints, particularly COPD (chronic

obstructive pulmonary disease) and asthma. The term tiotropium refers to the free
ammonium cation.

For treating the abovementioned complaints, it is useful o 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 containing active substance is of particular importance.

With active substances which have a particularly high efficacy, only 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 diluted with suitable excipients
in order to prepare the inhalable powder. Because of the large amount of excipient,
the properties of the inhalable powder are critically influenced by the choice of
excipient. When choosing the excipient its particle size is particularly important. As a
rule, the finer the excipient, the poorer its flow properties. However, good flow
properties are a prerequisite for highly accurate metering when packing and dividing
up the individual doses of preparation, e.g. when producing capsules for powder
inhalation or when the patient is metering the Individual dose before using a multi-
dose inhaler. It has also been found that the particle size of the excipient has a
considerable influence on the proportion of active substancs in the inhalable powder
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which is delivered for inhalatlon. The term inhalable proportion of active substance
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 5 pm.

Finally, it has been found that the intended therapeutic effect upon the administration
of a pharmaceutical composition via inhaltion can be dacisively influenced by the
Inhalation device.

Accordingly, the aim of the invention is to provide for a therapeutically efficlent
method for the administration of inhalable powders containing tiotropium. Another
object of the invention is to provide for an inhalatlon kit comprising a tiotropium
containing powder and an nhalation device, said kit being applicable in the method
for administration mentioned before.

Detailed description of the invention
In the method according to the invention an inhalable powder containing tiotropium,

preferably in an amount of 0.001 to 5 %, In admixture with a physiologically
acceptable excipient is administered.

Of particular interest for the method according to the Invention is an inhalable powder
containing 0.01 to 2 %, preferably 0.04 to 0.8 %, more preferably 0.08 to 0.64 %
tiotropium in admixture with a physiologically acceptable excipient is administered.
More preferably in the method according to the invention an inhalable powder
containing 0.1 to 0.4 % tlotropium in admixture with a physlologically acceptable
excipient is administered.

By tiotropium is meant the free ammonium cation. The counter-ion (anion) may be
chloride, bromide, lodide, methanesulphonate, para-toluenesulphonate or methyl
sulphate. Of these anions, the bromide is prefarred.

Accordingly, the method according to the present invention preferably relates to
inhalable powders which contain tiotropium in form of tiotropium bromide in an
amount of 0.0012 to 6.02 %, in admixture with a physiologically acceptable excipient.
Of particular interest for the method according to the Invention is an inhalable powder
containing 0.012 to 2.41 %, preferably 0.048 to 0.96 %, more preferably 0.096 to
0.77 % tiotropium bromide In admixture with a physiologically acceptable exclplent ia
administered.
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More preferably in the method according to the Invention an inhalable powder
containing 0.12 to 0.48 % tiotroplum bromide in admixture with a physiologically
acceptable excipient is administered.

Tiotropium bromide is, depending on the choice of reaction conditions and salvents,
obtainable in different crystalline modifications. Most preferred according to the
invention are those powder preparations, that contain tiotropium in form of the
crystalline tiotropium bromide monohydrate. Accordingly, the powdered preparations
obtainable according to the invention preferably contaln 0.0012 to 6.25 % crystalline
tiotropium bromide monohydrate in admixture with a physiologically acceptable
excipient is administered. Of particular interest for the method according to the
invention is an inhalable powder containing 0.0125 to 2.5 %, preferably 0.05 to 1 %,
more preferably 0.1 to 0.8 % crystalline tiotropium bromide monohydrate In
admixture with a physiologically acceptable excipient is administered.

More preferably in the method according to the invention an inhalable powder
containing 0.12 to 0.5 % crystalline tiotropium bromide monohydrate in admixture
with a physiologically acceptable excipient Is administered.

Examples of physiologically acceptable excipients which may be used to prepare the
inhalable powders applicable according to the invention include, for example,
monosaccharides (e.g. glucose or arabinose), disaccharides (e.g. lactose,
saccharose, maltose), oligo- and polysaccharides (e.g. dextrane), polyalcohols {e.g.
sorbitol, mannitol, xylitol), salts (e.g. sodium chloride, calclum carbonate) or mixtures
of these excipients with one another. Preferably, mono- or disaccharides are used,
while the use of lactose or glucose is preferred, particularly, but not exclusively, in
the form of their hydrates, preferably in the form of their monohydrates.

In the method according to the invention the average particle size of the
physiologically acceptable excipient is preferably between 10 to 500 ym, mare
preferably between 15 to 200 um, most preferably between 20 to 100um. If not
otherwise emphazised the term average particle size according to the invention is to
be understood as the Mass Median Aerodynamic Diameter (MMAD). Methods for the
determination thereof are known in the art.

Besides the coarser particle fraction of the excipient mentioned hereinbefore, the
exciplent can optionally additionally contain a specifically added fraction of excipient
of finer particle size. This finer particle size fraction is characterized by an average
particie size of 1 to 8 ym, preferably 2 to 8 um, more preferably 3 to 7 pm.

If a finer particle fraction is present the proportion of finer excipient Iin the total
amount of excipient is 1 to 20 %, preferably 3 to 15%, more preferably 5 io 10%.
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When references is made to a mixture within the scope of the present invention, this
always means a mixture obtained by mixing together clearly defined components.
Accordingly, when an excipient mixture of coarser and finer exciplents is mentioned,
this can only denote mixtures obtained by mixing a coarser excipient component with

a finer excipient component.

The percentages given within the scope of the present invention are always percent
by welght.

In the method according to the invention the inhalable powders mentioned
hereinbefore may effeciently be adminstered using inhalers that are characterized by
a specific flow resistance (R).

The flow resistance of inhalers can be calculated via the following formula:
V= l. J_
R p

wherein vis the volumetric flow rate (I/min),
p is the pressure drop (kPa), and
R is the flow resistance.

In the method according to the invention the flow resistance R characterising the
inhaler Is in a range of about 0.01 — 0.1 YkPa min/l preferably in the range of about
0.02 - 0.06 VkPa min/l.

Accordingly, the invention relates to a method for the administration of an inhalable
powder containing tlotropium, preferably in an amount of 0.001 to 5 %, in admixture
with a physiologically acceptable excipient with an average particle size of between
10 to 500 pm, and further characterized in that the said tiotropium containing powder
is administered by an inhaler displaying a flow resistance of about 0.01 ~ 0.1

JkPa min.

in another embodiment, the Invention relates to a method for the treatment of airway
diseases, particularly COPD (chronic obstructive pulmonary disease) and asthma,
characterized in that an inhalable powder containing tiotropium, preferably in an
amount of 0.001 to 5 %, in admixture with a physiologically acceptable axcipient with
an average particle size of between 10 to 500 ym, is administered via inhalation by
an inhaler displaying a flow resistance of about 0.01 — 0.1 /kPa .min/l.
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In another embodiment the invention relates to the use of an inhaler for the
administration of a tiotropium containing inhalable powder via inhalation,
characterised in that the inhalable powder contains tiotropium, preferably in an
amount of 0,001 to 5 %, In admixture with a physiologically acceptable exciplent with
an average particle size of between 10 to 500 um, and further characterized in that
the said inhaler displays a flow resistance of about 0.01 - 0.1 JEPa minA.

In yet another embodiment the invention relates to an inhalation kit consisting of an
inhaler displaying a flow resistance of about 0.01 - 0.1 4/kPa min/l and an inhalable
powder containing tiotropium, preferably In an amount of 0.001 to 5 %, in admixture
with a physiologically acceptable excipient with an average particle size of between
10 to 500 pm.

in another preferred embodiment according to the invention the inhaler described in
Figure 1 is applied. For the administration of tiotropium containing powders by
inhalation by means of the inhaler according to figure 1, it is required to fill
appropriate amounts of the powder into capsules. Methods for filling powders into
capsules are known in the art.

The inhaler according to figure 1 is characterised by a housing 1 containing two
windows 2, a deck 3 in which there are alr Inlet ports and which is provided with a
screen 5 secured via a scresn housing 4, an inhalation chamber 6 connected to the
deck 3 on which there is a push button 9 provided with two sharpened pins 7 and
movable counter to a spring 8, a mouthpiece 12 which Is connected to the housing 1,
the deck 3 and a cover 11 via a spindle 10 to enable it to be flipped open or shut and
three holes 13 with diameters below 1 mm in the central region around the capsule
chamber 6 and undemeath the screen housing 4 and screen 5.

The main air flow enters the inhaler between deck 3 and base 1 near to the hinge.
The deck has in this range a reduced width, which forms the entrance slit for the air.
Then the flow reverses and enters the capsule chamber 8 through the inlet tube. The
flow is then further conductad through the filter and filter holder to the mouthpiece. A
small portion of the flow enters the device between mouthpiece and deck and flows
then between filterholder and deck into the main stream. Due to production
tolerances there is some uncertainty in this flow because of the actual width of the
slit between filterholder and deck. In case of new or reworked tools the flow
resistance of the Inhaler may therefore be a liftle off the target value. To correct this
deviation the deck has In the central region around the capsule chamber 6 and
undemeath the screen housing 4 and screen 5 three holes 13 with diameters below
1 mm. Through these holes 13 flows air from the base into the maln air stream and
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reduces such slightly the flow resistance of the inhaler. The actual diameter of these
holes 13 can be chosen by proper inserts in the tools so that the mean flow
resistance can be made equal to the target value.

Accordingly, in a preferred ambodiment the invention relates to a mathod for the
administration of an Inhalable powder containing tiotroplum, preferably in an amount
of 0.001 to 5 %, in admixture with a physiologically acceptable excipient with an
average particle slze of between 10 to 500 pm, by means of the inhaler according to
figure 1, comprising

a housing, containing two windows, a deck in which there are air inlet ports and
which is provided with a screen secured via a screen housing, an inhalation chamber
connected to the deck on which there is a push button provided with two sharpened
pins and movable counter to a spring, a mouthpiece which is connected to the
housing, the deck and a cover via a spindie to enable It to be flipped open or shut,
and thres holes with diameters below 1 mm in the central region around the capsule
chamber and undemeath the screen housing and screen.

In another embodiment, the invention relates to a method for treatment of alrway
diseases, particularly COPD (chronic obstructive pulmonary disease) and asthma,
charcterized in that an inhalable powder containing tiotropium, preferably in an
amount of 0.001 to 5 %, in admixture with a physiologically acceptable exciplent with
an average particle size of between 10 to 500 pm, is administered via inhalation by
the inhaler according to figure 1, comprising

a housing, containing two windows, a deck in which there are air inlet ports and
which is provided with a screen secured via a screen housing, an inhalation chamber
connected to the deck on which there is a push button provided with two sharpened
pins and movable counter to a spring, a mouthplece which is connected to the
housing, the deck and a cover via a spindle to enable it to be flipped open or shut,
and three holes with dlameters below 1 mm in the central region around the capsule
chamber and undemeath the screen housing and screen.

In another preferred embodiment the invention relates to the use of the inhaler
according to figure 1, comprising a housing, containing two windows,

a deck in which there are alr inlet ports and which s provided with a screen secured
via a screen housing, an inhalation chamber connected to the deck on which there is
a push button provided with two sharpened pins and movable counter to a spring;

a mouthplece which is connected to the housing, the deck and a cover via a spindle
to enable it to be flipped open or shut, and three holes with diameters below 1 mm in

S
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the central region around the capsule chamber and undemeath the screen housing
and screen,
for the administration of an inhalable powdered containing tiotropium, preferably in
an amount of 0.001 to 5 %, in admixture with a physiologically acceptable excipient
with an average particle size of between 10 to 500 ym.

In yet another preferred embaodiment the invention relates to an inhalation kit
consisting of an inhalable powdered containing tlotropium, preferably in an amount of
0.001 to 5 %, in admixture with a physiologically acceptable excipient with an
average particle size of between 10 to 500 ym, and the inhaler according to figure 1,
comprising

a housing, containing two windows, a deck In which there are air inlet ports and
which is provided with a screen secured via a screen housing, an inhalation chamber
connected to the deck on which there is a push button provided with twao sharpened
pins and movable counter to a spring, a mouthpiece which is connected to the
housing, the deck and a cover via a spindle to enable it to be flipped open or shut,
and three holes with diameters below 1 mm In the central region around the capsule
chamber and undemeath the screen housing and screen.

In another preferred embodiment according to the invention the inhaler according to
US 4,524,769 Is applied. This inhaler (or inhalator) Is activated by the alr flow
generated at inhalation. The disclosure of US 4,524,769 s incorporated herein by
reference in its entirety.

Accordingly, in a preferred embodiment the invantion relates to a method for the
administration of an inhalable powder containing tiotropium, preferably in an amount
of 0.001 to 5 %, in admixture with a physiologically acceptable excipient with an
average particle size of between 10 to 500 ym, by means of the inhaler according to
US 4,524,769, comprising a nozzle, a conduit connected to the nozzle,

a storage chamber adjacent said condult for storing said Inhalable powder to be
dispensed by sald inhalator, a perforated membrane having a plurality of preselected
perforated portions each holding and dispensing a reproducible unit dose of less
than 50 mg of the said inhalable pwder, said membrane being mounted for
movement between said condult and said storage chamber so that one of said
preselected portions is positioned across said conduit whereby the active compound
held in the perforation thereof can be dispensed into the conduit and another of said
preselected portions thereof is disposed within said storage chamber,

dose loading means for introducing said inhalable powder in the storage chamber
into the perforation of the preselected portion of said membrane disposed within the
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siorage chamber, and maneuvering means for displacing the perforated membrane
through a plurality of positions whereby successive preselected portions of the
perforated membrane holding the inhalable powder are positioned across sald
conduit for dispensing the inhalable powder.

In another embodiment, the invention relates to a method for treatment of airway
diseases, particularly COPD (chronic abstructive pulmonary disease) and asthma,
charcterizad in that an inhalable powder containing tiotropium, preferably in an
amount of 0.001 to 5 %, in admixture with a physiologically acceptable excipient with
an average particle size of between 10 to 500 um, is administered via inhalation by
the inhaler according to US 4,524,789, comprising

a nozzle, a condult connected to the nozzle, a storage chamber adjacent said
conduit for storing said inhalable powder to be dispensed by said inhalator,

a perforated membrane having a plurality of preselected perforated portions each
holding and dispensing a reproducible unit dose of less than 50 mg of the said

" inhalable powder, said membrane being mounted for movement between said

conduit and said storage chamber so that one of said preselected portions is
positioned across said conduit wheraby the active compound held in the perforation
thereof can be dispensed into the conduit and another of sald preselected portions
thereof is disposed within said storage chamber, dose loading means for Introducing
said inhalable powder in the storage chamber into the perforation of the preselected
portion of said membrane disposed within the storage chamber, and

maneuvering means for displacing the perforated membrane through a plurality of
positions whereby successive presselaected portions of the perforated membrane
holding the inhalable powder are positioned across said conduit for dispensing the
inhalable powder.

In another preferred embodiment the invention relates to the use of the inhaler
according to US 4,524,769 comprising

a nozzle, a condult connected to the nozzle, a storage chamber adjacent said
conduit for storing sald inhalable powder to be dispensed by said inhalator,

a perforated membrane having a plurality of preselected perforated portions each
holding and dispensing a reproducible unit dose of iess than 50 mg of the said
inhalable pwder, said membrane being mounted for movement between said conduit
and said storage chamber so that one of said preselected portions is positioned
across said conduit whereby the active compound held in the perforation thereof can
be dispensed into the conduit and another of said preselected portions thereof Is
disposed within said storage chamber, dose loading means for introducing said
Inhalable powder in the storage chamber into the perforation of the presalected
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portion of said membrane disposed within the storage chamber, and
maneuvering means for displacing the perforated membrane through a plurality of
positions whereby successive preselected portions of the perforated membrane
holding the inhalable powder are positioned across said conduit for dispensing the
inhalable powder,
for the administration of an inhalable powdered containing tiotropium, preferably in
an amount of 0.001 to 5 %, in admixture with a physiologically acceptable exciplent
with an average particle size of between 10 to 500 ym.

In yet another prefermred embodiment the invention relates to an Inhalation kit
consisting of an inhalable powdered containing tiotropium, preferably In an amount of
0.001 to 5 %, in admixture with a physiologically acceptable exciplent with an
average particle size of between 10 to 500 ym, and the inhaler according to US
4,524,769, comprising

a nozzle, a conduit connected to the nozzle, a storage chamber adjacent said
conduit for storing said inhalable powder to be dispensed by said inhalator, a
perforated membrane having a plurality of preselected perforated portions each
holding and dispensing a reproducible unit dose of less than 50 mg of the said
inhalable pwder, saild membrane being mounted for movement between sald conduit
and sald storage chamber so that one of said preselected portions Is positioned
across said conduit whereby the active compound held In the perforation thereof can
be dispensed into the conduit and another of said preselected portions thereof Is
disposed within said storage chamber, dose loading means for introducing said
inhalable powder in the storage chamber into the perforation of the preselected
portion of sald membrane disposed within the storage chamber, and

maneuvering means for displacing the perforated membrane through a plurality of
positions whereby successive preselected portions of the perforated membrane
holding the inhalable powder are positioned across said conduit for dispensing the
inhalable powder.

In another preferred embodiment according to the invention the inhaler according to
US 5,590,645 s applied. The disclosure of US 5,590,845 is incorporated herein by
reference in its entirety.

Accordingly, in a preferred embodiment the invention relates to a method for the
administration of an inhalable powder containing tiotropium, preferably in an amount
of 0.001 to 5 %, in admixture with a physiologically acceptable excipient with an
average particle size of between 10 to 500 ym, by means of the inhaler according to
5,590,645, comprising
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a medicament pack having a plurality of containers for containing medicament in
powder form wherein the containers are spaced along the length of and defined
between two peelable sheets secured to each other, an opening station for receiving
a container of said medicament pack being, means positioned to engage peelable
sheets of a container which has been received in said opening station for peeling
apart the peelable sheets, to open such a container, an outlet, positioned to be in
communication with an opened container, through which a user can inhale
medicament in powder form from such an opened container, and
indexing means for indexing in communication with said outlet containers of a
medicament pack in use with said inhalation device.

In another embadiment, the invention relates to a method for treatment of airway
diseases, particularly COPD (chronic obstructive puimonary disease) and asthma,
charcterized in that an Inhalable powder containing tiotropium, preferably in an
amount of 0.001 to 5 %, in admixture with a physiologically acceptable excipient with
an average particle size of between 10 to 500 pm, is administered via inhalation by
the inhaler according to US 5,580,645, comprising

a medicament pack having a piurality of containers for containing medicament in
powder form wherein the containers are spaced along the length of and defined
between two peslable sheets secured to each other, an opening station for receiving
a container of sald medicament pack being, means positioned to engage peslable
sheets of a container which has been received in said opening station for peeling
apart the peelable sheets, to open such a container, an outlet, positioned to be In
communication with an opened container, through which a user can inhale
medicament in powder form from such an opened contalner, and

indexing means for indexing in communication with said outlet containers of a
medicament pack In use with said inhalation device.

In another preferred embodiment the invention relates to the use of the inhaler
according to US 5,580,645, comprising

a medicament pack having a plurality of containers for containing medicament in
powder form wherein the containers are spaced along the length of and defined
between two peelable sheets secured to each ather, an opening station for receiving
a container of said medicament pack being, means positioned to engage peslable
shests of a container which has been received In said opening station for peeling
apart the peelable sheets, {0 open such a container, an outlet, positioned to be in
communication with an opaned container, through which a user can inhale
medicament in powder form from such an opened container, and

z2-
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indexing means for indexing in communication with said outlet containers of a
medicament pack in use with sald inhalation device,
for the administration of an inhalable powdered containing tiotropium, preferably in
an amount of 0.001 to 5 %, in admixture with a physiologlcally acceptable exciplent
with an average particle size of between 10 to 500 pym.

In yet another preferrad embodiment the invention relates to an inhalation kit
consisting of an inhalable powdered containing tlotropium, preferably In an amount of
0.001 to 5 %, in admixture with a physiologically acceptable excipient with an
average particle size of between 10 to 500 ym, and the inhaler according to US
5,590,645, comprising

a medicament pack having a plurality of containers for containing medicament in
powder form wherein the containers are spaced along the length of and defined
batween two peelable sheets secured to each other, an opening station for receiving
a container of said medicament pack being, means positioned to engage peelable
sheets of a container which has been received in said opening station for peeling
apart the peelable sheets, to open such a container, an outlet, positioned to be in
communication with an opened container, through which a user can inhale
medicament in powder form from such an opened container, and

Indexing means for indexing in communication with said outiet containers of a
medicament pack in use with said inhalation device.

In another preferred embodiment according to the invention the inhaler according to
US 4,627,432 is applied. The disclosure of US 4,627,432 is incorporated herein by
referance in its entirety.

Accordingly, in a preferred embodiment the invention relates to a method for the
administration of an inhalable powder containing tiotropium, preferably in an amount
of 0.001 to 5 %, in admixture with a physiologlcally acceptable excipient with an
average particle size of betwean 10 to 500 ym, by means of the inhaler according to
US 4,627,432, being characterised by a housing with a chamber therein, an air inlet
into the chamber,

a circular disc having an axis substantially coaxal to the chamber axis and rotatable
Inside the chamber and provided with a plurality of apertures therethrough arranged
in a circle, said apertures being sized and positioned so that each aperture is
adapted to be aligned with a different container, the said disc being arranged so that
the carrier can be placed in contact with one face of the disc with one of the
containers located in each one of the apertures, an outlet through which a patient
may inhale leading out of the chamber, an opening in said housing alignable with



10

186

25

35

12
respective ones of the apertures in the disc as the disc is rotated, a plunger
operatively connected to sald housing and having a penetrating member, said
penetrating member being displaceable to pass through sald opening and the
comresponding aperture in the disc registered with it thereby to penetrate and open a
container located in the aperture so that the medicament will be released from the
container and entrained in the air flow produced by a patient inhaling through the
outlet, and means between said disc and said housing for rotatably indexing the disc
to register each of the apertures in tumn with the housing opening.

In another embodiment, the invention relates to a method for treatment of airway
diseases, particulariy COPD (chronic obstructive pulmonary disease) and asthma,
charcterized in that an inhalable powder containing tiotropium, preferably in an
amount of 0.001 to 5 %, in admixture with a physiologically acceptable exciplent with
an average particle size of between 10 to 500 ym, Is administered via inhalation by
the inhaler according to US 4,627,432, being characterised by a housing with a
chamber therein, an air inlet into the chamber,

a circular disc having an axis substantially coaxial to the chamber axis and rotatable
inside the chamber and provided with a plurality of apertures therethrough arranged
in a circle, sald apertures being sized and positioned so that each aperture is
adapted to be aligned with a different container, the sald disc being armranged so that
the carrier can be placed in contact with one face of the disc with one of the
containers located In each one of the apertures, an outlet through which a patient
may inhale leading out of the chamber, an opening In said housing alignable with
respective ones of the apertures in the disc as the disc is rotated, a plunger
operatively connected to said housing and having a penetrating member, said
penetrating member being displaceable to pass through said opening and the
corresponding aperture in the disc registered with it thereby to penetrate and open a
container located in the aperture so that the medicament will be released from the
container and entrained in the air flow produced by a patient inhaling through the
outlet, and means betwesn said disc and sald housing for rotatably indexing the disc
to register each of the apertures in turn with the housing opening.

In another preferred embodiment the invention relates to the use of the inhaler
according to US 4,627,432 being characlerised by a housing with a chamber therein,
an air inlet into the chamber,

a circular disc having an axis substantially coaxial to the chambaer axis and rotatable
inside the chamber and provided with a plurality of apertures therethrough amanged
in a circle, said apertures being slzed and positioned so that each aperture is
adapted to be aligned with a different container, the said disc being arranged so that
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the carrier can be placed in contact with one face of the disc with one of the
containers located in each one of the apertures, an outlet through which a patient
may inhale leading out of the chamber, an opening in said housing alignable with
respective ones of the apertures in the disc as the disc is rotated, a plunger
operatively connected to sald housing and having a penetrating member, said
penetrating member belng displaceable to pass through said opening and the
corresponding aperture in the disc registered with it thereby to penetrate and open a
container located in the aperture so that the medicament will be releasad from the
container and entrained in the air flow produced by a patient inhaling through the
outlet, and means between said disc and said housing for rotatably indexing the disc
to register each of the apertures in tumn with the housing opening,
for the administration of an inhalable powdered containing tiotropium, preferably in
an amount of 0.001 to 5 %, in admixture with a physiologically acceptable excipient
with an average particle size of between 10 to 500 ym.

In yet another preferred embodiment the Invention relates to an inhalation kit
consisting of an inhalable powdered contalning tiotropium, preferably in an amount of
0.001 to § %, in admixture with a physiologicaily acceptabie excipient with an
average particle size of between 10 to 500 ym, and the inhaler according to US
4,627,432, being characterised by a housing with a chamber therein, an air Inlet into
the chamber,

a circular disc having an axis substantially coaxial to the chamber axis and rotatable
inside the chamber and provided with a plurality of apertures therethrough arranged
in a circle, said apertures being sized and positioned so that each aperture is
adapted to be aligned with a different container, the said disc being arranged so that
the carrier can be placed In contact with one face of the disc with one of the
contalners located in each one of the apertures, an outlet through which a patient
may inhale leading out of the chamber, an opening in said housing alignable with
respective ones of the apertures in the disc as the disc is rotated, a plunger
operatively connected to said housing and having a penetrating member, said
penetrating member being displaceable to pass through said opening and the
corresponding aperture in the disc registered with it thereby to penetrate and open a
container located in the aperture so that the medicament will be released from the
container and entrained in the air flow produced by a patient inhaling through the
outiet, and means between said disc and said housing for rotatably indexing the disc
to registar each of the apertures in tum with the housing opening.

The following Examples serve to illustrate the present invention further without
restricting its scope to the embodiments provided hereinafter by way of example.
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Starting materials
As a starting material for the synthesis of crystalline tiotropiumbromide monohydrate

tiotropiumbromide obtained according to the disclosure of European patent
application EP 418 716 A1 is be used.

Preparation of crystalline tlotropium bromide monohydrate:
15.0 kg of tiotropium bromide as obtained according to the methods disclosed in EP

418 716 A1 are added to 25.7 kg of water in a suitable reaction vessel. The mixture
is heated to 80-90°C and stimed at constant temperature untll a clear solution is
formed. Activated charcoal (0.8 kg), moistened with water, is suspended in 4.4 kg of
water, this mixture is added to the solution contalning the tiotropium bromide and
rinsed with 4.3 kg of water. The mixture thus obtained is stirred for at least 15 min at
80-90°C and then filtered through a heated filter into an apparatus which has been
preheated to an outer temperature of 70°C . The filter is rinsed with 8.6 kg of water.
The contents of the apparatus are cooled at 3-5°C every 20 minutes to a
temperature of 20-25°C. The apparatus is further cooled to 10-15°C using cold water
and crystallisation is completad by stimring for at least one hour. The crystals are
isolated using a suction drier, the crystal slurry Isolated is washed with 8 litres of coid
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.

Yield : 13.4 kg of tiotropium bromide monohydrate (86 % of theory)

The crystalline tiotropium bromide monohydrate thus obtained is micronised by
known methods, to bring the active substance into the average particle size which
meets the specifications according to the invention.

The DSC diagram of crystalline tiotropium bromide monohydrate shows two
characteristic signals. The first, relatively broad, endothermic signal between 50-
120°C can be attributed to the dehydration of the tiotroplum bromide monohydrate to
produce the anhydrous form. The second, relatively sharp endothermic peak at 230
+ 5°C can be put down to the melting of the substance. These data were obtained
using a Mettler DSC 821 and evaluated with the Mettler STAR sofiware package.
These data, like the other values given in the above Table, were obtained at a
heating rate of 10 K/min.

The crystalline tiotropium bromide monohydrate thus obtalned was characterised by
IR spectroscopy. The data was obtained using a Nicolet FTIR spectrometer and
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evaluated with the Nicolet OMNIC software package, version 3.1. The measurement
was carried out with 2.5pmol of tiotropium bromide monohydrate in 300 mg of KBr.
Table 1 shows some of the essential bands of the IR spectrum.

Table 1: Attribution of specific bands

Wave number (cm™)  Attribution  Type of oscillation

3570, 410 O-H elongated
oscillation
3105 Aryl C-H elongated
oscillation
1730 c=0 elongated
oscillation
1260 Epoxide C-O elongated
oscillation
1035 Ester C-OC elongated
oscillation

720 Thiophene cyclic oscillation

The crystalline tiotropium bromide monohydrate was characterised by X-ray
structural analysls. The measurements of X-ray diffraction intensity were carried out
on an AFC7R- 4-circuit diffractometer (Rigaku) using monochromatic copper K,
radiation. The structural solution and refinement of the crystal structure were
obtained by direct methods (SHELXS86 Program) and FMLQ-refinement ({TeXsan
Program). The X-ray structural analysis carried out showed that crystalline tiotroplum
bromide hydrate has a simple monodiinic cell with the following dimensions:
a=18.0774A b=11.9711 A, c=9.9321 A, B =102.691°, V = 2086.96 A°.

Apparatus

The following machines and equipment, for example, may be used to prepare the
inhalable powders according to the invention:

Mixing container or powder mixer: Gyrowheel mixer 200 L; type: DFW80N-4; made
by: Messrs Engelsmann, D-67059 Ludwigshafen.

Granulating sieve: Quadro Comll; type: 197-S; made by: Messrs Joisten &
Kettenbaum, D-51429 Bergisch-Gladbach.

2
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The following examples provide for inhalable powder mixtures applicable according
to the invention.

Example 1:
5.2 kg of giucose monohydrate for inhalation (average particle size 25um) are used

as the excipient. 22.5 g crystalline tiotropiumbromide monohydrate (micronised;
average particle size 1 - 3.5 ym) are used as the active ingredient.

The aforementioned components are sieved in in alternate layers of lactose
monohydrate in batches of about 200 g and crystalline tiotropiumbromide
monohydrate in batches of about 1g. The Ingredients sieved in are then mixed
together (mixing at 900 rpm).

According to the inventlon preferably 5.2225 mg of the aforementioned powder are
delivered per dose.

Example 2:
5.4775 kg of lactose monohydrate for inhalation (average particle size 25um) are

used as the excipient. 22.5 g crystalline tiotropiumbromide monohydrate (micronised;
average particle size 1 - 3.5 ym) are used as the active ingredient.

The aforementioned components are sieved in In altemnate layers of lactose
monohydrate in batches of about 200 g and crystalline tiotropiumbromide
monohydrate In batches of about 1g. The ingredients sieved in are then mhed
together (mixing at 900 rpm).

According to the invention preferably 5.5 mg of the aforementioned powder are
delivered per dose.

Example 3:
1.1: Excipient mixture:
5.203 kg of lactose monohydrate for inhalation (average particle size 25 pm) are

used as the coarser excipient component. 0,27 kg of lactose monohydrate (5um) are
used as the finer excipient component. In the resulting 5,473 kg of excipient mixture
the proportion of the finer excipient component is 5%.

The aforementioned components are sieved in in altemate layers of lactose
monochydrate (25 ym) in batches of about 200 g and lactose monohydrate (5 pm) in
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batches of about 10g. The ingredients sleved in are then mixed together (mixing at
900 rpm).

1.2: Final mixture:

To prepare the final mixture, 5,473 kg of the exclpient mixture (1.1)and 22.5 g
crystalline tiotroplumbromide monohydrate (micronised; average particle size 1 - 3.5
pm) are used. The content of active substance in the resulting powder is 0.4%.

The aforementioned components are sleved in in altemate layers of exclplent
mixture (1.1) in batches of about 200 g and crystalline tiotropiumbromide
monohydrate In batches of about 1g. The ingredients sieved in are then mixed
together (mixing at 900 rpm).

According to the invention preferably about 5.5 mg of the aforementioned powder
are delivered per dose.
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Patent Claims

Use of an inhaler for the administration of a tiotropium contalning inhalable
powder via inhalation, characterised in that the inhalable powder contains
tiotropium, preferably in an amount of 0.001 to 5 %, in admixture with a
physiologically acceptable excipient with an average particle size of between 10
to 500 um, and further characterized In that the said inhaler displays a flow
resistance of about 0.01 — 0.1 vkPa min/l.

Use according to claim 1, characterised in that the inhaler is characterized by a
flow resistance of about 0.02 — 0.08 vkPa minA.

Use according to claim 1 or 2, characterised In that the inhaler comprises

a housing, containing two windows, a deck in which there are air inlet ports and
which is provided with a screen secured via a screen housing, an inhalation
chamber connected to the deck on which there is a push button provided with
two shamened pins and movable counter to a spring, @8 mouthplece which is
connected to the housing, the deck and a cover via a spindle to enable it to be
flipped open or shut, and three holes with diameters below 1 mm in the central
region around the capsule chamber and undemeath the screen housing and
screen.

Use according to one of claims 1, 2 or 3, characterised in that tiotropium is
used in form of its chloride, bromide, iodide, methanesulphonate, para-
toluenesulphonate or methyl suiphate, preferably in form of its bromide.

Use according to claim 4, charactarised in that tiotroplum ls used in form of its
crystalline tiotropium bromide monohydrate.

Inhalation kit consisting of an inhaler displaying a flow resistance of about 0.01
~ 0.1 J/kPz min/l and an inhalable powder containing tiotropium, preferably in
an amount of 0.001 to 5 %, in admixture with a physiologically acceptable
exciplent with an average particle size of between 10 to 500 pm.

Inhalation kit according to claim 6, characterised in that the Inhaler Is
characterized by a flow resistance of about 0.02 — 0.06 V&APa min/.
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Inhalation kit according to claim 6 or 7, characterised in that the inhaler
comprises a housing, containing two windows, a deck in which there are air
inlet ports and which is provided with a screen secured via a screen housing, an
inhalation chamber connected to the deck on which there is a push button
provided with two sharpened pins and movable counter to a spring, a
mouthpiece which is connected to the housing, the deck and a cover via a
spindle to enabile it to be flipped open or shut, and three holes with diameters
below 1 mm in the central region around the capsule chamber and undemeath
the screen housing and screen.

Inhalation kit according to one of claims 6, 7 or 8, characterised in that
tiatropium is present in form of its chioride, bromide, iodide,
methanesulphonate, para-toluenesulphonate or methyl sulphate, preferably in
form of its bromide.

Inhalation kit according to claim 9, characterised In that tiotropium is present in
form of its crystalline tiotropium bromide monohydrate.



20
Abstract

The invention relates to a method for the administration of powderad preparations
containing tiotropium via inhalation.
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PCT REQUEST -132-PCT
Original (for SUBMISBION) - prinfed on 31.03.2003 11:03:08 AM
0 For recalving Oifica usas only
o1 Intemational Application No.
o3 |Intemational Fiing Dete
[ 3] Name of recaiving Office and YBCT
intamational Application®
04  |Form - PGT/ROI101 PCT Request
0-4-1 |Prepared using PCT-EASY Version 2.92
(ugd;hd 01.01.2003)
) Petition
The undersigned requests that the
presant intsmational application ba
proceasad according to the Patant
Cooperation Treaty _
o8 :lulvlnn Office (spacifiedbythe |European Patent Office (EPO) (RO/EP)
o7 Applicant's or agents s refersnce |1 -1323-PCT
] Title of inventlon METHOD FOR THE ADMINISTRATION OF AN
ANTICHOLINERGIC BY INEALATION
| Appilcant
1 | Thia person ls: applicant only
B2  |Applicant for all designated States except US
-4 Nama BOEHRINGER INGELHEIM PHARMA GMBE & CO,
KG
K5 |Address: Binger Straase 173
D-55216 INGELHEIM
Germany
-8 Stata of nationslty DE
-7 State of residence DB
8 |Telaphane No. 06132/77-2463
19 |Facaimie No. 06132/77-4377
W1 | Applicant and/or inventor
W-1-1 | This porson ts: applicant and inventox
-1-2 | Appiicant for US only
-1-4 | Name {LAST, Firat) ZIERENBERG, Bernd
H-1-5 | Address: Goathestrasse 1
D-55411 BINGEN AM RHEINM
Germany
18 | State of nutionslity DE
{ii-1-7 | State of residenca DR




PCT REQUEST

2/4
1-1323-PCT

Original (for SUBMISSION) - printad on 31.03.2003 11:03:06 AM

™4

V-1-1

Agent or commaon reprassntative; or
address for correspondencs .
The person identtied balow Is
hereby/has been appointed to act on
bahalf of the appiicant{s) before the
compatant nfernational Authorities as:

Name

common representative

BOEHRINGER INGELEEIM PHARMA GMBH & CO.
KG

fV-12 |Address: Binger Strasse 173
D-55216 INGELHEIM
Germany
IV-1-3 {Telaphane No. 06132/77-2463
IV-14 | Facaimiie No. 06132/77-4377
v Designation of States
V41 [Raglonel Patent AP: GH GM KE LS MW MZ SD SL 8Z TZ UG EM
mwmnm. ZW and any other State which is a
parenthases after the designation(s) |Contracting State of the Harare Protocol
concamad) and of the PCT
EA: AM AZ BY KG KZ MD RU TJ TM and any
other State which is a Contracting Stata
of the Eurasian Patent Convention and of
the PCT
EP: AT BE BG CHELI CY CE DE DK EE ES FI
FJR GB GR HU IE IT LU MC NL PT SE SI SK
TR and any other State which is a
Contracting State of the European Patent
Convention and of the PCT
OQAh: BF B CF CG CI CM GA GN GQ GW ML MR
NE 8N TD TG and any other State which is
a mamber State of QAPI and a Contracting
_ State of the PCT
v2 National Patent AE AG AL AM AT AU AZ BA BB BG BR BY B2
et e e od caeg ™= |CA CEGLI CN CO CR CU CEZ DE DK DM DZ EC
parenthases afer the designation(s) EE ES5 FI GB GD GE GHE GM HR HU ID IL IN
concemed) 18 JP KE KG KP KR K2 LC LK LR LS LT LU
LV MA ND MG MK MM MW MX MZ NI NO KE OM
PH PL PT RO RU 8C 8D SE 8G 8K 8L TJ TM
TH TR IT TE UA UG US UZ VC VN YU ZA 2ZM
v




PCT REQUEST
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1-1323-PCT

Original (for SUBMISSION) - printed on 31.03.2003 11:03:00 AM

VI

Pracautionary Designetion Statament
In addition to the designations made
under itams V-1, V-2 and V-3, the
appiicant also makes under Rule 4.8(b)
all designations which would ba
permitted under the PCT axcept any
designation(s) of the State(a) indicatad
undar itam V-8 below. The appliicant
deciarss thet those additional
designations are subject to confirmation
and that any deaignation which Is not
confirmed before the expiration of 13
rmonths from the priardty date ks 1o be
regarded as withdrgun by the applicant
at the explration of that time NImit.

Ve

Vi1-1
V12
Vi1

Exclusion(s) from precautionary
designations

Priority claim of sarfler reglonal
application
Fling date

Number
Regional Office

09 April 2002 (09.04.2002)

02007868.9
EP

Vi1

il
Vi1

Vil-2

Vi3

intemational Ssarching Autharity |
Chosan

European Patent Office (EPO)

(ISA/EP)

Number of deciarations

Declarations
Gaciaration as to the dentlly of the

inventor .
[Deciaration as © the sppilcants
entilemant, as at the Intemational filng
datim, to apply for and be granind a
patent

Decdlaration as to the spplicant’s
entiiament, s at the Intamational flling
data, to claim the priority of the earller
application

inventonship {
purposes of the deaignation of the
| Unitad States of Amarica)

Declarstion ea 1o non-prejudicial
dlaciosures or exceptions to lack of
novel

Chack list

slactronic is(s) attached

TRequuet {Incuding declaration sheetn)

Description

Claims

Abstract

EZABSTOO0 . TXT

Drawings

TOTAL

panying ftems

paper document(s) attached

sloctronic file(s) atmched

Fe calculation sheet

v

T-ETE documaent(s)

Item(s) VI-1

PCT-EASY diskeite

Disketts

[Flgure of tha drewings which should
accompany the abatract

Language of flling of the

international applicstion

English

77
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PCT REQUEST 1-1323-PCT
Original (for SUBMISSION) - printed an 31.03.2003 11:03:08 AM
XA Signature of applicant, agent or
commnon represantative
X-1-1  |Name BOEHRINGER INGELEEIM PREARMA GMBH & CO.
KG
X1-2 | Name of signatory Dr. Kompter
X-1-3 | Capacity Fpa.
Xa Bigneture of applicant, agent or Bl
common representative
X-2-1 |Namo BOEHRINGER INGELHEIM PHARMA GMBR & CO.
KG
X-2-2 |Name of signatory Dr. Fucha
X-2-3 |Capacity i.v.

FOR RECEIVING OFFICE USE ONLY

purported internatianal application

101 | Date of actual receipt of the
02

Drawings:
Racalved
Not recalved

orected dats of actual recetpl dus
to later but timely recsived papers or
drawings completing the purported
intsrmational spplication

Date aimﬂy receipt of tha required
commections under PCT Article 11(2)

intarnational Ssarching Authority

ISA/RP

"Transn[tial of search copy delayed

until search fee s pald

FOR INTERNATIONAL BUREAU USE ONLY

1141

Dats of receipt of the record copy by
the Intsmational Bureau

\J
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PCT (ANNEX - FEE CALCULATION SHEET) 1-133-PCT
Original (for SUBMISBION) - printad on 31.03.2003 11:03:08 AM
(This sheet Is not part of and does not count as a sheet of the Intamational application)
0 For recalving Office use only
0-1 intamational Applcation No.
02 Dete stamp of tha recelving Oflice
04 'orm - PG ITROM 01 (Annex)
PCT Fea Caiculation Sheet
0-4-1 |Prepared using PCT~EASY Version 2.92
(updated 01.01.2003)
T4~ |Appiicants or ugenfs Mia reference |1-1323-PCT
2 Applicant BOEHRINGER INGELHEIM PHARMA GMBE & CO.
KG, ot al.
R} fation of prescribed fess | ea amountmultipher | Total amounts (EUR)

121 [Transmital fee T = 100
12:2-1 [Search foe ) =) 945
12-2-2 | Intemnational sserch 1o be carmied out by | D

12-3 |intamational fee

Basic fee
{fvat 30 shaeis) )] 444

124 " Remaining sheets 0

128 Addltional amount (10

12-8 Total additional amount b2 0

127 | bi+b2m ] 444

128 [ Designation fees

Number of dasignationa contsined | g5
in intemational application
129 [ Number of designation fess 5
payable (maximum 5)
1210 [ Amounicidesignationfes  (X)| 96
12-11 Total designation fees D 480
12112 [ PCT-EASY fee reduction R =137
12113 [Totl Intemational fas (B+O-R) 1 ) 787
1217 |TOTAL FEES PAYABLE (148+HP) =Y 1.832
1210 | Node of payment authorigation to charge deposit account
1220 | Deposh account Instructions -
The receiving Office: European Patent Office (EPO) (RO/EP)
T12-20- |Authorization Io charge the ot fees |
1 indicated above.
12-20- NMuhﬂmhdeouwdmqu v
2 or credit any overpayment in the total
fees Indicated above.
1221 | Deposit account No. 2800.0140
1231 (Oaw

31 March 2003 (31.03.2003)
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PCT (ANNEX - FEE CALCULATION SHEET) 1-1323-PCY
Original (for SUBMISSION) - printed on 31.03.2003 11:03:08 AM
1223 [Name and signature BOEHRINGER INGELHEIM GMBH
i.v. ' 1.V.
Dr. Kompter Dr. Fuchs
VALIDATION LOG AND REMARKS
1327 [Validstion massages Yellow!
Contenta

The power of attorney or a copy of the
general power of attorney will need to
be furnished unless all applicants asign
the request form.

Green?

Figure of the drawings which should
accompany the abstract not speacified.
Please verify.

1320 |Validation messages Grean? -

Please ensure that you have a valid
deposit acoount with the receiving
Office selected.
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The invention relates to a method for the administration of powdered preparations containing tiotropium via

inhalation. y (f
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PCT/EPO3/03431
310 Juni 2003 PATENT COOPERATION TREATY y ?
B gesehpn | erledigt From the INTERNATIONAL BUREAU
To:
NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL (B:g.E:gINGEH INGELHEIM PHARMA GMBH &
OF PRIORITY DOCUMENT Binger Strasse 173
(PCT Administrative Instructions, Section 411} 55216 INGELHEIM
Germany
Date of malling {day/month/yesr)
12 June 2003 (12.06.03)
Appllcant’s or agant's fils refersnce
1-1323-PCT IMPORTANT NOTIRCATION
Internstional application No. Iintemnstional filing dete {dey/month/ivear)
PCT/EPQ3/03431 02 April 2003 (02.04.03)
intemnational pubficetion dete (dey/momivyesr) Priority date {day/month/year)
Not yet published Aprll 2002 (09.04.02)

Applicant
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG ot al

1. The spplicant Is hereby notified of the date of receipt (axoapt whare the latters "NR" appesr In the right-hand aalumn) by the
intemational Buresu-of the priority-decument(s) relsting-te-the sarlier appliostion{s}-indicsted balow. Unlsss otharwise
Indiosted by an amerisk appearing next to s dute of recsipt, or by the letters “NR”, In the right-hand column, the priarity
documeant concermed was submitted or transmitted to the imtemational Buresu In gompliance with Rule 17.1{a) or (b).

2. This updstes and replaces any previously issued notificstion conceming submission or transmitial of priority documents.

3. An asteriah(®) appearing next to a dete of receipt, In the right-hand column, denctes a priarity docurment submitted
or transmitted to the Intemational Bureau but not in complisnce with Rule 17.1(s} or (b). in such & case, the sttention
of the spplicers ls dinected to Ruls 17.1{u) which pravidas that no designated Offics may disregard the priotity claim
concerned before glving the applicant an opportunity, upon entry into the national phase, to fumish the priority dooumant
within a time limit which Is reasonable under the ciroumstancss.

4. The lstaevs "N appearing In the right-hand column denots 8 priority dosument which was not received by the Imemationsl
Suresu ar which the applicant did not request the recsiving Offios to prepare and transmit to the intemetionat Burssu,
as provided by Rule 17.1(s) er {(b), respectively. in such a case, the attention of the appilcent ts divested to Rule 17.1{c) which
T - pravides that no designated Office may disregard the priarity olaim conosmed before giving the applicant an oppartunity,
upon antry into the national phasa, to furnish the priority documant within a time limit which |s reasonable under the

ciroumstances.
Priagity date Prority anpliostion No. Country or renional Offios Dxts of oaint
or PCT ransiving Offica of prority dogument
Aprl 2002 (09.04.02) 02007868.9 EP 28 May 2003 (28.05.03)
The temational Buresu of WIPO Authortied offiosr
1211me n""‘"*": Slivie STENDER
Facsimile No. (41-27) 338.89.76 Telephons No. (41-22) 338 8028

Farm PCTN8/304 (July 1968) : - 006687323



PATENT COOPERATION TREATY LT
From the INTERNATIONAL BUREAU J—D

PCT To:

NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL BOEHRINGER |
APPLICATION TO THE DESIGNATED OFFICES Binger Strasse 1

eLndlnSRR R FRRID. ko
27 Okt. 2803

|_erledigt |

(PCT Rule 47.1(c), first senlence) ALLEMAGNE

Datc of malling{day/month/vear)

16 October 2003 (16.10.03)

Applicant's or agent's file relerence

1-1323-PCT IMPORTANT NOTICE
Inematicnal application No. International filing dute(day/monshyear) Prioriiy dutefdaymonih/year)
PCT/EP03/03431 02 April 2003 (02.04.03) 09 April 2002 (09.04.02)
Applicamt

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

12

Notice is hereby given that the Intemational Bureau has communicalied, as provided in Anicle 20, the international application w the
following designuied Offices on Lhe dato indicated above as the date of mailing of this notice:

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

in accordance with Rule 47.1(c), thind sentence, those Ofices will accept the present notice as conclurive evidence that the communication
of the international epplicstion has duly taken plsce on the date of mailing indicaied uhove snd no copy of the intamational spplication is
required to be furnished by the applicant o Lhe designated Office(s).

The following designated Oll'i‘us have waived the requirement for such a communicalion al this ime:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, F1, GB, GD, GE, GH,
GM, HR, ID, L, IN, IS, KE, KZ,1LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT,
RO, SC, SD, SE, SG, SK, 5L, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made 10 thoss Officex only upon thair request. Furthermore, those Offices do nol require the spplicant o
furnish 8 copy of the inicrnational application (Rulo 49.1(a-bir).

Enclosed with this notice is a copy of the inlernational application as published by the lmemational Burean on
16 October {16.10.03) under No. 03084502

TIME LIMITS for filing & demand for international preliminary exumination and for entry inta the national phase

The applicable time Timit for entering the national phese will, subject to what Is mid in the following parsgruph, be 30 MONTHS from
the priorily date, not only in respect of any clecied Office if a demand for intermatiomal preliminary examinalion is filed before the
expiration of £9 monihs from the priority date, but alxo in respect of any designated Office, in tha absence of filing of such demand, where
Anicle 2 1) as modificd with effect from 1 April 2002 applics in respeet of that dovignaled Offiea. For further details, see PCT Gacatie
No. 4472001 of | November 2001, pages 19926, 19932 und 19934, a2 well a8 the PCT Newsleuer, Oclober and November 2001 and
Lebruary 2002 iszuce

In practice, time limiis other than the 30-month time Hmit will cominue w spply, for various periods of time. [n reupect of certain
designated or clected Olffices. For regular updaten on the applicable ilme limits (20, 21, 30 or 31 montha, or other time limit}, Office by
Office, refer 1o the PCT Gazette, \he PCT Newsleuer and the PCT Applicars's Guide, Volume 11, National Chaplers, ull svailable from
WIPO's Intemet sile, a1 hup:/fwww.wipo.in/pelenfindex.himl.

For filing a demund for internations] preliminery examinatlon, sce tha PCT Applicant’s Guide, Volume UA, Chapter [X. Only an
applicant who is a nationul or residemt of & PCT Contracting Siale which is bound by Chepier 11 has the right (o flle a demand for
inicmntional preliminary examination (a1 preseny, afl PCT Contracting States arc bound by Chapier 11).

It is the applicant’s wole responsibility 1o monitwr ull these 1ime timits.

The Imemnational Bureaw of WIPO Authorized officer

34, chemin des Colombeties .
lzuc Gc':“n':m‘.’n.Swiuahnd Judith Zahra

Facsimile No.(41-12) 740.14.35 Telephone No-(41-22) 33891.11

Form PCT/IB/30K (April 2002)
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15, Dez. P“QTENT COOPERATION TREATY 57
3 n |_erledigt From the INTERNATIONAL BUREAU
fl@': Ta:
mmnmgfm ggEHRINGER INGELHEIM PHARMA GMBH &
. KG
Binger Strasse 173
(PCT Rule 61.3) 55216 INGELHEIM
Germany
Date of mating (dayimonthiyes)
05 December (06.12.03)
N L 1323.PCT - IMPORTANT INFORMATION
PCT/EPO3/03431 02 April 2003 (02.04.03) 09 April 2002 {09.04.02)
Avplioart

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al

1. The lﬂli'l?ul‘lt.lll“’ ho;:by informed that the international Buresu hag, sccording to Artiole 31(7). notifled sach of the following
EP :AT,BE,BG,CH,CY,CZDE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,RO,SE,
S|, SK,TR
National :BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,PL,HO,HU,SK,US_

2. Tha following Offices have walved the requiremant for the notification of their election; the notification will be sent to them
by the intamational Bureau only upon their request:

AP :GH,GM,KE,LS,MW,MZ2,SD,SL,SZ,TZ2,UG,ZM,ZW

EA :AM,AZ,BY KG.,KZ,MD,RU,TJ,TM

OA :8F,BJ,CF,CG,Cl,CM,GA,GN,GO,GW,ML MR,NE,SN,TD, TG

National :AE,AG,ALAM,AT,AU,AZ,BA BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZEC,
EE,ES,FI,GD,GE,GH,GM,HR,HU,ID,IN,IS,KE,KG,KZ,LC,LK,LR,LS,LT.LU,LV,MA,MD,
MG,MK,MW,MX,MZ NI,NZ,OM,PH,PT,SC,SD,SE,SG,SL, TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,
VC,VN,YU.,ZAZMZW

3. The spplicant Is reminded that he muat anter the "national phasa® hlnﬂ-lﬂinbldﬂnull-hnﬂ- priority date
before sach of the Offices llsted abave. This must be dons by paying the nationsl fes(s) and furnishing , If presaribed, a
transistion of the intamnstional applicstion (Article 39{1)(a)), us well as, where appliosble, by fumishing a translstion of any
annaxes of the internstionsl preliminary sxaminstion report {Artole 38(3)(b) and Rule 74.1).

Some offices have fixed time limits expiring later then the above-mentioned time limit. For detalled Information about the
& mlﬂpbcllrm lﬂ:n# lgdlgn scts to be performed upon entry Into the netional phase before a particular Office, sse Voluma II
. 's Quide.

The entry Into the European regional phasa is postponed until 31 months from the priority dete for all States designated for
the purposes of obtaining a European patent.

L.

The International Buresu of WIPO Autharized officer: N
34, chamin des Colombeties :
1211 Ganeve 20, Switaeriand Aurora CENDANA (Fax : 338 89 75)
Facaimils No. (41-22) 338.89.76 Telophone No. (41-22) 338 8905

Form PCT/8/332 (Septamber 1087) 6004083
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The demand must be filed directly with the competent International Prefiwinary Examining Authorily or, if two or more Authorities ars competent,
with the one chasen by the applicant  The full name cr two-latter code of that Authority may be indicated by the cpplicars on the fne bulow:

PCT

DEMAND
under Article 31 of the Patent Cooperation T
The undersigned that the international lpphcut;r: Iﬁlﬁ:ﬁl L ject
international nary examinstion sccording to the Patent Coopmhon Teaty
) hmll,:we!eeu all eligible States {except where otherwise indj

For International Prelimi Examining Anthority use only
Identification of [IPEA | Date of receipt of DEMAND

BoxNo.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION ﬂ“ags:;c'!r" 8 file refereace

International application No. International filing date (dayinonth/pear) (Earliest) Priority date {dawmonth/iear)
PCT/EP03/03431 02 April 2003 (02.04.2003) 08 April 2002 {09.04.2002)
Title of invention

Method for the administration of an antichoflnergic by inhalation

BoxNo. I APPLICANT(S)
Namse and address: _m»y\--:fﬂ'd flﬂm Telephone No.

e 08132/77-2483

Boehringer Ingelheim Pharma GmbH & Co. KG Facaimile No,

Binger Strasse 173 | 08132/77-4377

55216 Ingelhelm am Rhein Teleprinter No.

DE
. Applicant’s registration No. with the Office
State (YAat is, country) of nationality: State (that is, country) of residence:

DE DE

Name and sddress: (Favily newe fotlowsd by ghem rme; for o lignl entity, fill aficiol designsion. The adidraxs maat inclils postel cods cnd nome of cowry,)
ZIERENBERG, Bemd

Goethestr, 1

55411 Bingen

DE

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

———ee—————e — - ———_——————— ___ ————

Namo and address: (Favily sev folbwad by gives nawe; for o leged oully, full official designation. The adtirey wezst inchule pastal cody and mome of cnstry)

Stats (that is, cowntry) of nationality: lhbﬁdhmﬂy)afmh

[[] Fusther spplicants are indicatod on » cantinustion sheet.

Form FCT/IPEA/401 (first aheet) (March 2001; reprint July 2003) Soa Notas to the demand form



Sheet No. 2 International application No.
0. € PCT/EP03/03431

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

The following person is D agent camman representative
and [}] has boen appointed eartier and represeuis the epplicant(s) also for international preliminary exsmination.
[ is bereby appointed and any earlicr appointment of (en) sgent(s)ycommon representative is hereby rovaked.

is herl i i for the before the International Preliminary Examining Authority, in addit
E]:l= by. lpecl.ﬁﬂllyﬁw pmeednn tional inxinary ng Authority, in addition to

Name and address: %ﬂwzm“;ﬁulﬁmﬂlwm Telephane No.

partal code and mmms of cmniy) 08132/77-2463
Boehringer ingelheim Pharma GmbH & Co. KG Facaimile No.
Binger Strasse 173 06132/77-4377
55218 Ingelhelm am Rhein Teleprinter No.
DE

Agent s registration No. with the Office

D Mllnuﬁu-urru!ndnu:Mﬂehqkhwhnmlwmupmﬁwidhlhmmmu
space above is used jnatead to indicate a special addrass to which correspondence should be sent.

Box No.1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
1. The applicant wishes the international preliminary examination to start om the basis of:
[C] e intemational application as originally filed
the description || s originally filed
us amanded under Article 34

the claims [[] = oxiginally filed
as amended under Article 19 (together with any sccompanying statement)
as amended under Article 34

the dawings || as originally fled
D as amended under Article M4

2. [[] The spplicant wishes sny smendment ta the claims under Asticle 19 to be considered as reversed.

3 E] The spplicant wishes the start of the intemational preliminary examination to be postponed until the expimtion of 20 months
from the priority date unicss the International Preliminary Examining Authority recaives a copy of any amendments mads
under Article 19 or & notice from the applicant that he does aot wish 0 make such amendments (Rule 69.1(d)). (Thir check-
box may be marked only where the tims limit undar Articls I9 kat ot yet axpired.)

* Where no check-box is marked, internationsl preliminary examination will start on the basis of the intemnational application
a8 originally filed or, where a copy of mmendments to the claims under Article 19 and/or amendments of'the international applicetion
under Articla 34 are received by the International Preliminary Examining Authority befare it has begun to draw up a written opinion
or the intermational preliminary examination report, as 80 amended.

Language for the purposes of intsrnational preliminary examination: English
which is the Ianguage in Which the international pplication was fild.
] which is the languags of & translatian fizmished for the purposes of internations! scarch.

E] which is the language of publication of the internmtions] spplication.
[] which is the language of the translation (to be) furnished for the purposes of intemational preliminary sxamination.

Bex No.V ELECTION OF STATES

rplz%liumhaubydnebllldillbllShmm:h.-RMMMMuMWdﬁHmeyC&ng‘:
excluding the following States which the applicant wishes not to clect:

Form PCT/IPEA/401 (second aheet) (March 2001; reprint July 2003) See Notes to the demand form
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Sheet No. .3, International application No.
o PCT/EPG3/03431
Box No. VI CHECK LIST
The demand is sccompanied by the following elements, in the language referred to in For International Preliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
recuived aot received
1. tranalstion of international spplication : sheets 1 O
2. amendments under Article 34 : sheets ] (]
3. copy (or, wher required, translation) of
smendments under Articie 19 : sheets O O
4. copy (or, where required, tranalation) of
statement under Article 19 : sheets ] 1
5. letter : sheets O O
6. other pypecify) : sheets O O]
The demand is also accompanied by the item(s) marked below:
1.[§] fee caiculation sheet 5.[] statement axplaining lack of signature
2.[] original scparate power of attomey 6.[] sequence listings in camputer readablo form
3.[] original general power of attomey .0 uhlummrummmmuuum
sequence listi
4. of geperal power of sttomay;
O efurence mmber, (facy: .01 mw.

Bax No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt to aach rignature, indicale the naws of the person signing and ihe copacity in which the parson signs (if swch capacity is mot alrvious from recding the dewand).

Boehringer Ingelheim Phagma GmbH & Co. KG

Dr. Fuchs

For International Preliminary Examining Authority use caly
1. Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand dus
to CORRECTIONS usder Rule 60.1(b):

3. D The date of receipt of the demand is AFTER the expirstion of 19 months D The applicant has besn
from the priority date and item 4 or 5, below, does not apply. informed accondingly.

«[ ThedmsnfmiptofﬂnhmﬂilWmﬂﬂhpuidofIQMﬁMthnpﬁoﬁtydluuMbyﬁmﬁ

5. D Alwmed-hdmploﬂhedmulﬂnlhee:pmumd'wmmmmepnmtydlu.lhd:hymm
is EXCUSED pursusnt to Rule 32.

For Intarnational Burexu use only

Demand received from IPEA on:

Form PCT/IPEA/40] (laxt aheet) (Jamuary 2003; reprint July 2003) Sew Notes fo the demand form
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FEE CALCULATION SHEET

Annax to the Demand
For Interaational Preliminary Exsmining Authority use only s

writ e, PCT/EP03/03431

or agent's
S et ¥ 1/1323-PCT Dets sump of the IPEA
Applicant

CALCULATION OF PRESCRIBED FEES

1. Preliminary examination fee l 1,530 €] P

2. Handling fes { ts from certain Stater are
mmld'l’: :"ﬂ fuctic hq?ﬂ?" of tha handling
entitied, mmunbauundatﬂbﬂxqﬂh I 159€| H |

] Mdtlnlmnu:mdn?gﬂ

and enter total in the TOTAL 1.688 €

TOTAL

MODE OF PAYMENT

mmb E(mhlow) D cash
cheque D TEVele stamps
postal money order D coupans

bank draft D other (specify):

OO0

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(Thix mods of payment may not be available at all IPEAs) Ep
IPEA/

[f] Authorization to charge the tota] fees indicated sbove. Deposit Account No.: 2800.0140

(R (This check-box may be marked only if the conditions for Date: _S@ptember 08, 2003
deporit accounts of tha JPEA so permiy) Authorization
to charge any deficiency or credit any overpayment in Name: Boehﬂnger Ingelhelm GlAbH
the total fees indicated above.

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




PATENT COOPERA

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

CD Patents

l 11 Nov. 2003

To:
BOEHRINGER INGELHEIM PHARMA GMBH

& CO. K5

Binger Strasse 173

D-55216 Ingelheim am Rhein

erledi

CATION OF RECEIPT

OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

SB 2N

(PCT Rules 59.3(e) and 61.1 first sentence
ALLEMAGNE o Administrative Instrustions, Section 601(a))
Date of maili

Applicant's or agent’s file reference IMPORTANT NOTIFICATION
1-1323-PCT .

Internarionsl sppheation Neo. International filing date ( day/month/ysar) Priority date {day/month/year)
PCT/ EP 03/ 03431 02/04/2003 09/04,/2002

Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. XG et al.

d receipt of the demand for international pre

of the international

Ilhu!byuﬁhimulhlllnumudhﬂmnthuAuﬂnﬂtymﬁnd:hhmuud:
liminary examination spplication:

10/09/2003

Thix date of recelpt Ix

the date on which thls Authority has, in response to

3.
months [rom ths priarity date (or later
the PCT Applicant's Guide,Volums II.

[] aArrenmion: That dus of receiptis AFTER the expiratiin of 19 mouths from the
dlection(s) made in the demand does [do) not have the effect of

lmOMﬂ)(MtHlSDI)).MmI.ﬂ-whm

phase mun be performed within 20 months from the priority date (nr Inter in snme Offices) (Article 27). For detalls, sce

m the mctual date of recelpt of the demand by this Authority (Rule 61.1(b)).
[] tre sctunl date of receipt of the demand on behalf of this Autharizy (Rule 59.3;2)).

the invitation to ecrrect defects In the demand

(Form PCY/IPEA404), recelved the required corrections.

date, Conseg: ,
gsnllhnﬂph::?l,dln
intn the national

eatry ko

D { If applicabis) This notifleation confirms the information given by telephone, facsimile transmission or in person
on:

4.  Only where paragraph 3 appliss, a copy of thiz notifieation has

been sent to the International Bursaw

Nanw and nulling address of the IPBA/

=N European Patent Office
D-80298 Munich
Tel. {+49-8 2390-0.1':. 523656 epmu d

S Pax: (+49-8

Authorized officer

KENNEDY M B
Tel, (+49-89) 2399-2976

Form PCT/IPEA}402 (July 1998) P20452
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PATENT COOPERATION TREATY
From the
INTERNATIONAL PRELIMINARY EXAMININ AUTHORITY PCT
Toc |
Eingang CD Patents
BOEHRINGER INGELHEIM NOTIFICATION OF TRANSMITTAL F
& CO. X6 30 Jan] 2004 INTERNATIONAL PRELIMINARY
Binger Strasse 173 MINATION REPORT
D-55216 Ingelheim am Rh -
mm ® B en erledlg;
(PCT Rue 71.1)
- Dute of mailing
(daymonh yeur ) 27/01/2004
Applicent’s or apet’s file reference IMPORTANT NOTIFICATION
1-1323-PCT
Internasional spplicstion No. Internaticnal filing date ( dey/maonsh jyasr) Priority date (dey/monh /yasr)
PCT/EP03/03431 02/04/2003 09/04/2002
AppBcant

BOEHRINGER INGELHETM PHARMA GMBH & CO. XG ot al.

1. The is hereby notified that this Internstional Preliminary Bxsmining Avthority transmits herewith the international
Mmﬂlumﬂw.ﬂﬂmhmm

a, :ﬂd’dlnpuu-immlfm.ilhln;trnmmdbdnhmlﬂmilmfwmmwdlﬂ-
Offices.

3. Whare required of the dected Offices, the International Buresy will wre an English transstion of the repart (but
nudwdﬂ?ﬁwﬂu-ﬂt-ﬁrmﬂmmm_ PP O

4. REMINDER

The spplicant must enter the nutional pham before each elected Office by performing fling transixtions md
paying national Iiﬂlln!ammlhlﬁ'md: ﬁh(nh-ammmﬁ;?’l)x-ﬂnﬂnm
et by the Burenu with Form f1B301).

M;Jﬂ:ﬂudh?ﬂt:ﬂul mhﬁuﬂl:lundﬂomﬂ-h tllﬂtr-:lﬂﬂlllﬂll“l
-] on of any mnenes prediminwy samiastien report. It appliosnt’s respunalbility 1o prepwre
furndsh such ransiation directly to each alected Offios concarned.

m-h-ﬂ.dn-numth-ppmmm-ﬁnqﬁmudumomm.-vmudu-rcrw

1Mmhmumu(5).wld¢wuuﬁ|ﬁnﬂnmgdnwma.m-¢ indumrisl
chn-nullnmﬁ:l:p)u(? the purposs examination and that “sny
State mxy cl for the ﬁdﬁn that State, the clabmed

inventions | Inmlh o also Articla 27(3)). .
ulp ‘"ll'w {wo ‘&U’“‘ fuuluﬂbmﬁmﬁu

Nmuﬂmiiqdh-dlhll'w Authorised officer
htntOlI’n
'rd.(+4m mo-o.'rx. 523656 epmu d XENNEDY M B
Fax: (+ Tel (+49-29) 2309 2528

Farm PCT/IPEAJ16 (August 2002) P20473




PATENT COOPERATI N TREATY _54&
PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
(Rationalised Report according to the Notice of the President of the EPO published in the 0OJ11/2001)
Appllcant’s or sfge's e reference Soe Notification of Tranaminal of

International
1-1329-PCT FOR FURTHER ACTION prefimingry Eramination Report (Form PCT/IPEAM16)

Int=roxtionsl spplication Na. International fiing date (#y/mondijyear) | Priority die (say/mondyer)

PCT/EP03/03431 02/04/2003 09/04/2002
Tnternationsl Patent Classification (IFC) or national dassfwation and [PC

A61K9/00

Applicant
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al.

1. n international preliminary examination mh-hmpnp-d this International Prefiminery Exsmining
m-tq-dhunnmdumwiu't" "! aid

2. This REPORT conslsts of a total of 2 sbests, tochuling this cover sheet.

‘This report Is also accompanied by ANNEXES, Ls,, shesta of the description,
D .lmhlull llnblil:'z'thllnputnﬂ MﬂMIMHnR
(see Rule 70.16 and Section 607 of the Adminiwrstive Instructions the PCT)

‘Thess annexes conslats of & total of sheets,
).  This report contains indicstions relating to the following iteme

1[X] Basis of the repart
] Priory
nt [X] Nen-estsblishment of cpinion with regard to nowelty, inventive step and industrial applicability

IV [] Lack of wity of invention
V (X] Ressmed statnment, under Artick 33{2) whts regard to novelty, invent! tndustrial spplicabifiy;
m anlﬂuﬂmﬁmmwﬂqﬂ) n:l.n-l“ o p o
Vi[] Cerain documents dited
Vit [[] Cortain defects in the internations] sppticaticn
Vit [] Certain observations on the international sppiication

[ Deie of submission of the dernand Dazz of compietion of this report
10/09/2003 22/01/2004
denlﬁn;-hh-dh IPEA/ Auhorimd officer
PlnlOﬂh CECCHINI R
g((t- :m-o.'r:;. $234% cpu d Tel. (+49-89) 2399 2528

Form PCT/IPEAJA09 (cover theet) P20476 (October 2000)
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INTERNATIONAL PRELIMINARY Intemational application No. ~ PCT/EP03/03431
EXAMINATION REPORT '

I. Basls of the report
The basis of this intemational preliminary examination is the application as originally flied.

il. Non-establishment of opinion with regard to novelty, Inventive step and Industrial
applicabliity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or to be industrially applicable has not been the subject of the

intamational preliminary examination in respect of the claims which have not been

searched (Article 17(2)(a) or (3) and Rule 86.1(e) PCT); see also intemational search report).

V. Reasoned statement under Rule 66.2(a){ll) with regard to novelty, inventive step or
industrial applicabllity .

To the extent that the Intemational preliminary examination has been camried out (see item
il above), the following is pointed out:

In light of the documents cited in the intemational search report, it is considered
that the Invention as defined In at least some of the claims, which have been the
subject of an intemational search report, does not appear to meet the criteria
mentioned in Article 33(1) PCT, i.e. does not appear to be novel and/or to involve
an Inventive step (see international search report, in particular the documents cited
X and/or Y and corresponding claim references).

Form PCT/408NE2 (EPO-03-2002) P20758
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TRATADO DE COOPERACION DE PATENTES

I\
\@Q& INFORME DE EXAMEN PT!SLTMINAR INTERNACI NAL

(Articulo 36 y Regla 70 del PCT)

[Referencla del expedients del agente o

sobciznts PARA ACTUACIONES Vr notificacion de Tranamisién del Repories de Examen
1-1323-PCT ADICIONALES Prefimings (Formato PCTAPEA418)
Soliciud intemnacional No. Fecha da pressntacion Inemacionsl (RaAmsa/io) Fecha de prioridad (dia/mes/afio)
PCT/EPONVOM431 0200472003 08/042002

Claslficacdn Intemacional de Patentes (IPC) o clasificacidn nacionsl @ IPC

AB1K 8/00

Solickante
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al.

1. Este informe de examen preliminar intemacional ha sido preparado por esta Administracidn encargada del
Examen Preliminar Internacional y se envia al solicitante en concordancia con el articulo 38.

2. [Este INFORME consta de una total de 2 hojas, incluyendo la portada

O Este informe también se acompafia de ANEXOS, esto es documentos de Ia descripeion, reivindicaciones
ylo dibujos que han sido comegkios y que son a baas de este Informe y/o documentos que contienen
rectificaciones realizadas ante esta Administracién (Ver Regla 70.16 y Seccién 607 de las Instrucciones
Administrativas segin el PCT)

Estos anexos constan de un total de hojas.

3. Este informe contiene indicaciones relativas a los siguiantes aspectos:

] Bd  Fundamentos del Informe
I O Prioridad
]| B No se establece concepto relativo a la novedad, nivel inventivo y aplicacion industrial
v [0 Carencla de unidad de la invencién
\" X Declaracion razonada segin el articulo 35(2), en relacidn con la novedad, nivel inventivo o
aplicacién industrial; ctaciones y explicaciones que soportan dicha declaracion
Vi 0 Ciertos documentos citados
vil [0 Ciertos defectos de la salicitud Intemacional
Vil O Ciertas observaciones respecto a la solicitud internaclonal
Facha de pressntacidn de s demanda Fecha de isrminacidn de este reporte
10/09/2003 22/01/2004
Sncargade doi sxamen prettinr Funcionato Autorzada
Oficina Europea de Patentes
__Q) ?ems?g?o-om 523858 spmu d CECCHINIR
Faoc +40 89 2380 - 4465 Tekifono No.

“Formato PCTAPEA/4DR (portada) (Juilo 1908)



“ INFORME DE EXAMEN - /
PRELIMINAR INTERNACIONAL Solicitud Internacional No. PCT/EP03/03431

L. Base del Informe

La base de este examen preliminar intemacional es la solicitud intemacional como se
presentd originaimente.

lll. No-establecimiento de opinién con respecto a la novedad, nivel inventivo y
aplicabliidad Industrial.

La pregunta de si la invencién reivindicada parece tener novedad, nivel inventivo (que no sea
obvia), o que sea aplicable industriaimente no ha sido sujeto de examen preliminar
internacional con respecto a las reivindicaciones que no han sido sometidas a bisqueda
(Articulo 17(2)(a) o (3) y Regla 86.1(e) del PCT); ver también informe de blsqueda
internacional).

V. Declaraclén motivada segan el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo
y la aplicaclén Industrial; cltas y explicaclones que apoyan esta declaraclon.

Hasta el punto en que el examen preliminar interacional ha sido realizado (ver Item I
armriba), se puede sefialar lo siguiente;

A la luz de los documentos citados en el informe de bisqueda intemacional, se considera
que la invencibn como ha sido definida en las reivindicaciones Indepandientes, las cuales
han sido sujeto de un informe de blsqueda Intemacional, no parece cumplir con los criterios
mencionados en el Articulo 33 (1) del PCT, es decir no parece ser novadosa y/o alcanzar el
nivel inventivo (ver informe de blisqueda intemacional, en particular los documentos citados
X y/o Y y las reivindicaciones referenciadas correspondientes)
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KIT DE INHALACION QUE COMPRENDE POLVO DE TIOTROPIO
INHALABLE

La invencién se refiere a un método para la administracién por inhalacién de

5 preparaciones en polvo que contienen tiotropio.

10

15

Antecedentes de la inpvencidn
El bromuro de tiotropio es conocido a partir de la solicitud de patente europea
EP 418 716 Al y tiene la siguiente estructura quimica:

HyC.+.CH,

(o) Br

El bromuro de tiotropio es un anticolinérgico de alta efectividad con una
actividad de large duracién que pucde usarse para trater dolencias respiratorias, en
particular COPD (enfermedad pulmonar obstructiva crénica) y asma, El término
tiotropio se refiere al catién de amonio libre.

Para tratar las dolencias mencionadas anteriormente, es de utilidad la
administracién de la sustancia activa por inhalacién. Ademis de la administracién de
compuestos broncoliticamente activos en forma de aerosoles dosificadores y soluciones
inhalables, es de particular importancia el uso de polvos inhalables que contienen la
sustancia activa.

Las sustancias activas que tienen una eficacia particularmente alta, dinicamente
necesitan pequefias cantidades en cada dosis para lograr el efecto terapéutico deseado.
En tales casos, 1a sustancia activa debe diluirse con excipientes adecuados para preparar
¢l polvo inhalable. Debido a la gran cantidad de excipiente, las propiedades del polvo
inhalable se ven influenciadas de forma critica por el excipiente elegido. A la hora de
escoger el excipiente, el tamafio de sus particulas es particularmente importante. Como
regla, cuanto més fino el excipiente, peores sus propiedades de fluencia. Sin embargo,
unas buenas cualidades de fluencia son requisito previo para una dosificacién muy

62
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exacta al envasar y dividir 1as dosis individuales de 1a preparacién, por ejemplo cuando
se producen cépsulas para la inhalacion del polvo o cuando ¢l paciente mide la dosis
individual antes de usar un inhalador multidosis. Se ha visto también que el tamafio de
particula del excipiente tiene una influencia considersble sobre la proporcién de
sustancia activa en el polvo inhalable que se administra para su inhalacién. El término
proporcidén inhalable de sustancia activa se refiere a las particulas del polvo inhalable
que se transporten al interior de las ramificaciones pulmonares cuando se inhalan al
inspirar. El tamafio de particula necesario para esto es de 1 a 10 pm, preferiblemente
inferior a 5 pm.

Finalmente, sc ha observado que ¢l efecto terapéutico pretendido con la
administracién de una composicién farmacéutica mediante 1a inhalacién puede estar
influenciado de forma decisiva por ¢l dispositivo de inhalacién.

En consecuencia, el propdsito de la invenciin es proveer un método de
administracién eficiente para la administracién de polvos inhalables que contienen
tiotropio. Otro objeto de la invencién es proveer un kit de inhalacién que comprende un
polvo que contiene tiotropio y un dispositivo de inhalacién, siendo aplicable dicho kit
el método de administracién mencionado anteriormente.

Degoripcién detallads de Ia jnvencién .

En el método de acuerdo con la invencién se administra un polvo inhalable que

contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable.

De interés particular para ol método de acuerdo con la invencién es la
administracién de un polvo inhalable que contiene de 0,01 a 2%, preferiblemente 0,04 a
0,8%, mis preferiblemente 0,08 a 0,64% de tiotropio mezclado con un excipiente
fisiolégicamente aceptable.

Miis preferiblemente en ¢l método de acuerdo con 1a invencién s¢ administra un
polvo inhalsble que contiene de 0,1 a 0,4% de tiotropio mezclado con un excipiente
fisiolégicamente aceptable.

Tiotropio se refiere al catién de amonio libre. El ién contrario (anién) puede ser
cloruro, bromuro, yoduro, metanosulfonato, para-toluensulfonato o metilsulfato. De
estos aniones, el preferido es ¢l bromuro.

En-eonsecuencia. ol métado de acuerdo con Ia presente invencién
preferiblemente se refiere a polvos inhalables que contienen tiotropio en forma de
bromuro de tiotropio en una cantidad de 0,0012 a 6,02%, mezclado con un excipiente
fisiolégicamente aceptable. De interés particular para el método de acuerdo con la

e3>
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invencién es la administracién un polvo inhalable que contiene de 0,012 a 2,41%,
preferiblemente de 0,048 & 0,96%, més preferiblemente de 0,096 a 0,77% de bromuro
de tiotropio mezclado con un excipiente fisiolégicamente aceptable.

Més preferiblemente en el método de acuerdo con la invencién se administra un
polvo inhalable que contiene 0,12 a 0,48% de bromuro de tiotropio mezclado con un
excipiente fisiolégicamente aceptable.

El bromurc de tiotropio puede obtenerse, dependiendo de las condiciones y
disolventes de reaccién elegidos, en diferentes modificaciones cristalinas. Las mas
preferidas de acuerdo con la invencién son aquellas preparaciones en polvo que
contienen tiotropio en forma de monchidrato de bromuro de tiotropio cristalino. En
consccuencia, s¢ administran 1as preparaciones en polvo que pueden obtenerse de
acuerdo con la invencién que preferiblemente contienen de 0,0012 a 6,25% de
monohidrato de bromuro de tiotropio cristalino mezclado con un excipiente
fisiolégicamente aceptable. De interés particular para ¢l método de acuerdo con la
invencién es 1a administracién de un polvo inhalable que contiene de 0,0125 a 2,5%,
preferiblemente de 0,05 a 1%, mis preferiblemente de 0,1 a 0,8% de monohidrato de
bromuro de tiotropio cristalino mezclado con un excipiente fisiolégicamente aceptable.

Miis preferiblemente en ¢l método do acuerdo con la invencién se administra un
polvo inhalable que contiene de 0,12 a 0,5% de monohidrato de bromure de tiotropio
cristalino mezclado con un excipiente fisiolégicamente aceptable.

Los cjemplos de excipicntes fisiolégicamente aceptables que pueden usarse para
preparar los polvos inhalables aplicables de acuerdo con la invencién incluyen, por
cjemplo, monosacéridos (por ejemplo glucosa o arabinosa), disacéridos (por ejemplo
lactosa, sacarose, maltoss), oligo- y polysacéridos (por cjemplo dextrano), polislcoholes
(por gjemplo sorbitol, manitol, xilitol), sales (por ejemplo cloruro sddico, carbonato
cdicico) o mezclas de estos excipientes entre si. Preferiblemente, se usan mono o
disacéridos, mientras que sc prefiere ¢l uso de lactosa o glucosa, particularmente, pero
no exclusivamente, en forma de sus hidratos, preferiblemente forma de sus
monchidratos.

En el método de acuerdo con la invencién el tamafio de particula media del
excipiente fisiolégicamente aceptable es preferiblemente de 10 a 500 pm, més
preferiblemente de 15 a 200 pm, y més preferiblemente ain de 20 a 100 pm. Si no se
enfatiza lo contrario el término tamafio medio de acuerdo con la invencién debe
entenderse como el Diémetro Aerodindmico Medio de 1a Masa (MMAD). Los métodos
para la determinacién del mismo son conocidos en la técnica.

Ademis de la fraccion de particulas més gruesa del excipiente mencionado

S g
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anteriormente en ol presente documento, el excipiente puede adicionalmente contener
opcionalmente una fraccién de excipiente de tamafio de particula mis fino. Esta
fraccién de tamafio de particuls més fino se caracteriza por un tamafio de particula de 1
a9 um, preferiblemente de 2 a 8 pm, mas preferiblemente de 3 a 7 pm.

Si existe una fraccién de particulas més finas, la proporcidén de excipiente mis
fino en la cantidad total de excipiente es de 1 a 20%, preferiblemente de 3 a 15%, mis
preferiblemente de 5 a 10%. Cuando se hace referencia a una mezcla en el &mbito de la
presente invencién, esto significa sicmpre una mezcla obtenida mezclando componentes
claramente definidos. En consecuencia, cuando se menciona una mezcla de excipientes
mis gruesos y més finos, esto (inicamente puede denotar mezclas obtenidas mezclando
un componente del excipiente més grueso con un componente del excipiente mis fino.

Los porcentajes que se dan en el &mbito de la presente invencién son siempre
porcentajes en peso. ’

En ¢l método de acuerdo con la invencién los polvos inhalables mencionados
anteriormento en el presente documento pueden administrarse eficientemente usando
inhaladores que se caracterizan por una resistencia al flujo especifica (R).

La registencia al flujo puede calcularse mediante la siguiente férmula:

1
V—E'J;

enlaque v eslavelocidad do flujo volumétrico (I/minutos),
p cs la caida de 1a presién (kPa), y
R es 1a resistencia al flujo.

En el método de acuerdo con la invencién la resistencia al flujo R que
caracteriza al inhalador esth en el intervalo de sproximadamente 0,01 - 0,1 VkPa
minutos/l preferiblemente en el intervalo de sproximadsmente 0,02 — 0,06 VkPa
minutos/l.

En consecuencis, la invencién se refiere a un método para la administracién de
un polvo inhalable que contiene tiotropio, preferiblemente en una cantidad de 0,001 a
5%, mezclado con un excipiente fisiolégicamente aceptable con un tamafio de particula
medio de 10 a 500 pm, y caracterizado edemés porque dicho polvo que contiene
tiotropio se administra mediante un inhalador que presenta una resistencia al flujo de
eproximadamente 0,01 — 0,1 JkPa minutos/1.

En otra realizacién, la invencién se refiere a un método para el tratamiento de
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enfermedades de las vias respiratorias, en particular COPD (enfermedad pulmonar
obstructiva crénica) y asma, caracterizado porque se administra un polvo inhalsble que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con 1
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
pm, mediante inhalacién con un inhalador que presenta una resistencia al flujo de
aproximadamente 0,01 — 0,1 YkPa .minutoa/l.

BEn otra realizacidn, la invencién se refiere al uso de un inhalador para la
administracién por inhalacién de un polvo inhalable que contiene tiotropio,
caracterizado porque el polvo inhalsble contiene tiotropio, preferiblemente en uma
cantidad de 0,001 a 5%, mezclado con un excipiente fisioldgicamente aceptable con un
tamafio de particula medio de 10 a 500 pm, y caracterizado ademis porque dicho
inhalador presenta una resistencia al flujo de aproximadamente 0,01 - 0,1
JkPa minutoa/l.

En otra realizacién més, la invencién se refiere a un kit de inhalacién que
consiste en un inhalador que presenta una resistencia al flujo de aproximadamente 0,01
~ 0,1 Pa minutos/1 y un polvo inhalable que contiene tiotropio, preferiblemente en
una cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con
un tamafio de particula medio de 10 a 500 pum.

En otra realizacién preferida de acuerdo con la invencién se aplica el inhalador
descrito en la Figura 1. Para la administracién por inhalacién de polvos que contienen
tiotropio mediante el inhalador de acuerdo con la Figura 1, es necesario introducir
cantidades apropiadss del polvo en cipsulas. Los métodos para introducir los polvos
las cépsulas son conocidos en la técnica.

El inhalador de acuerdo con la Figura 1 estd caracterizado por un alojamiento 1
que contiene dos ventanas 2, una pletina 3 en la que hay orificios de admigién de aire y
que se provee con una rejilla 5 sujeta mediante un alojemiento de rejilla 4, una cémara
de inhalacién 6 concctada a la pletina 3 en la que existe un pulsador 9 provisto de dos
pasadores afilados 7 y movible contra un muelle 8, una boquilla 12 que se conecta al
alojamiento 1, la pletina 3 y una tapa 11 con un gje 10 para permitir que se abra o cierre
pivotando y tres agujeros 13 con difmetros inferiores a 1 mm en la regién central
alrededor de la cimara de 1a cdpsule 6 y debajo del alojamiento de rejilla 4 y la rejilla 5.

El flujo de aire principal entra en ¢l inhalador entre 1a pletina 3 y la base 1 cerca
de 1a bisagra. La pletina tienc en esta zona una anchura reducida, que forma la abertura
de entrada para el aire. Después el flujo se revierte y entra la cémara de la cdpsula 6 a
través del tubo de admisién. El flujo se conduce después a través del filtro y el soporte
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del filtro a la boquilla. Una pequefia parte del flujo entra en el digpositivo entre la
boquilla y la pletina y fluye después entre el soporte del filtro y la pletina a la corriente
principal. Debido a las tolerancias de la produccién existe alguna incertidumbre en este
flujo debido a 1a anchura real de la abertura entre el soporte del filtro y Ia pletina. En el
cas0 de piezas nuevas o adeptadas la resistencia al flujo del inhalador puede desviamse
un poco del valor diana. Para corregir esta desviacién, la pletina tiene en la regién
central alrededor de 1a cimara de la cépsula 6 y debajo del alojamiento de rejilla 4 y la
rejilla 5 tres agujeros 13 con difdmetros inferiores a 1 mm. A través de estos agujeros 13
fluye el aire desde 1a base al flujo de aire principal y reduce muy ligeraments ia
resistencia al flujo del inhalador, El didmetro real de estos agujeros 13 puede elegirse
mediante insertos en las piezas de forma que la resistencia principal al flujo pueda
hacerse igual a un valor diana.

En consecuencia, en una realizacién preferida la invencién se refiere a un
método para la administracién de un polvo inhelable que contiene tiotropio,
preferiblemente on una cantidad de 0,001 a 5%, mezclado con un excipiente
fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500 pm, mediante
el inhalador de acuerdo con la Figura 1, que comprende

un alojamiiento, que contiene dos ventanas, una pletina en la que hay orificios de
admisién de aire y que se provee con una rejilla sujeta mediante un alojamiento de
rejilla, una cémara de inhalacién conectada a Ia pletina en Ia que hay un pulsador
provisto de dos pasadores afilados y movible contra un muelle, una boquilla que se
conecta al alojamiento, la pletina y una tapa con un ¢j¢ para permitir que se abm o se
cierre pivotando, y tres agujeros con diémetros inferiores @ 1 mm en la zona central
alrededor de 1a cémars de 1a cipsula y debajo del alojamiento de rejilla y 1a rejilla.

En otra realizacién, la invencién se refiere a un método para el tratamiento de
enfermedades de las vias aéreas, particularmente COPD (enfermedad pulmonar
obstructiva crénica) y asma, caracterizada porque se administra un polvo inhalable que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
pm, mediante inhalacién con el inhalador de acuerdo con 1a Figura 1, que comprende

un alojamiento, que contiene dos ventanas, una pletina en 1a que hay orificios de
admisién de sire y que se provee con una rejilla sujeta mediante un alojemiento de
rejilla, una cémara de inhalacién conectada a Ia pletina en la que hay un pulsador
provisto de dos pasadores afilados y movible contra un muelle, una boquilla que se
conecta al alojamiento, la pletina y una tapa con un eje para permitir que se abra o se
cierre pivotando, y tres agujeros con difmetros inferiores a 1 mm en la zona central
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alrededor de la cémara de Ia cdpsula y debajo del alojamiento de rejilla y 1a rejilla.

En otra realizacién preferida la invencién se refiere al uso del inhalador de
acuerdo con 1a Figura 1, que comprende

un alojamiento, que contienc dos ventanas, una pletina en la que hay orificios de
admisién de aire y que se provee con una rejilla sujeta mediante un alojamiento de
rejilla, una cémara de inhalacién conoctada a la pletina en la que hay un pulsador
provisto de dos pasadores afilados y movible contra un muelle, una boquilla que se
conecta al alojamiento, la pletina y una tapa con un eje para permitir que se abra o se
cierre pivotando, y tres agujeros con didmetros inferiores a 1 mm en 1a zona central
alrededor de 1a cimara de la cépsula y debajo del alojamiento de rejilla y Ia rejilla, para
la administracién de un polvo inhalable que contiene tiotropio, preferiblemente en una
cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicaments aceptable con un
tamafio de particula medio de 10 a 500 pm.

En otra realizacién preferida adicional, la invencién se refiere a un kit de
inhalacién que consiste en un polvo inhalable que contiene tiotropio, preferiblemente en
una cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con
un tamafio de particula medio de 10 a 500 pm, y el inhalador de acuerdo con la Figura
1, que comprende '

un alojamiento, que contienc dos ventanas, una pletina en la que hay orificios de
admisién de aire y que s¢ provee con une rejilla sujeta mediante un alojamiento de
rejilla, una cémara de inhalacién conectada a la pletina en la que hay un pulsador
provisto de dos pasadores afilados y movible contra un muelle, una boquilia que se
conecta al alojamiento, 1a pletina y una tapa con un eje para permitir que se abra o se
cierre pivotando, y tres agujeros con didmetros inferiores a 1 mm en Ia zona central
alrededor de la cimara de la cépsula y debajo del alojamiento de rejilla y la rejilla.

En otra realizacién preferida de acuerdo con la invencién, se aplica el inhalador
de acuerdo con el documento US 4.524.769. Este inhalador se activa mediante el flujo
de aire generado en la inhalacién. La descripcién del documento US 4.524.769 se
incorpora al presente documento como referencia en su totalidad. :

En consecuencis, en una realizacién preferida, 1a invencién se refiere 2 un
método para la administracibn de un polvo inbalable que contiene tiotropio,
preferiblemente en una cantidad de 0,001 a 5%, mezclado con un excipiente
fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500 pm, mediante
el inhalador de acuerdo con el documento US 4.524.769, que comprende una boquilla,
un conducto conectado a la boquilla, una cémara de almacenamiento adyacente a dicho
conducto para almacensr dicho polvo inhalable para ser administrado por dicho
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inhalador, una membrana perforada que tiene una pluralidad de secciones
preseleccionadas perforadas cada una conteniendo y administrando una umidosis
reproducible inferior a 50 mg de dicho polvo inhalsble, estando montada dicha
membrana para moverse entre dicho conducto y dicha cimara de almacenamiento de
forma que una de dichas secciones preseleccionadas se coloque a través de dicho
conducto por el que ¢l compuesto activo contenido en la perforacién del migmo pueda
administrarse al conducto y otra de dichas secciones prescleccionadas mencionadas se
coloca dentro de dicha cimara de almacenamiento, los medios de carga de la dosis para
introducir dicho polvo inhalable en 1a cimara de aimacenamiento en la perforacién de la
seccién prescloccionada dispuesta en la cémara de almacenamiento, medios de
manipulacién pera desplazar la membrana perforada a través de una pluralidad de
posiciones las que se posicionan secciones sucesivas preseleccionadas de la
membrana perforada que contiene el polvo inhalable a través de dicho conducto pera
administrar el polvo inhalable.

En otra realizacién, 1a invencién se refiere a un método para el tratemiento de
enfermedades de las vias aéreas, particularmente COPD (enfermedad pulmonar
obstructiva crénica) y asma, caracterizada porque se administra un polvo inhalable que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
pum, mediante inhalacién con el inhalador de acuerdo con el documento US 4.524.769,

que comprende

wna boquilla, un conducto conectado a la boquilla, una cémara de
almacenamiento adyacente a dicho conducto para almacenar dicho polvo inhalable para
ser administrado por dicho inhalador, una membrana perforada que tiene una pluralidad
de secciones preseleccionadas perforadas cada una conteniendo y administrando una
unidosis reproducible inferior a 50 mg de dicho polvo inhalable, estando montada dicha
membrana para moverse entre dicho conducto y dicha cémara de almacenamiento de
forma que una de dichas secciones preseleccionadas se coloque a través de dicho
conducto por el que el compuesto activo contenido en la perforacién del mismo pueda
administrarse al conducto y otra de dichas secciones preseleccionadas mencionadas se
coloca dentro de dicha cémara de almacenamiento, los medios de carga de la dosis para
introducir dicho polvo inhalable en la cimara de almacenamiento en la perforacién de la
seccién preseleccionada dispuesta la cimara de almacenamiento, medios de
manipulacién para desplazar la membrana perforada a través de una pluralidad de
posiciones en las que se posicionan secciones sucesivas preseleccionadas de la
membrana perforada que contiene el polvo inhalable a través de dicho conducto para
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administrar el polvo inhalable,

En otra realizacién preferida la invencién se refiere al uso del inhalador de
acuerdo con e} documento US 4.524.769 que comprende

una boquilla, un conducto conectado a la boquilla, una cémara do
almacenamiento adyacente a dicho conducto para almacenar dicho polvo inhalable para
ser administrado por dicho inhalador, uns membrana perforada que tiene una pluralidad
de secciones preseleccionadas perforadas cada una conteniendo y administrando una
unidosis reproducible inferior a 50 mg de dicho polvo inhalable, estando montada dicha
membrana para moverse entre dicho conducto y dicha cidmara de almacenamiento de
forma que una de dichas secciones preseleccionadas se coloque a través de dicho
conducto por ¢l que el compuesto activo contenido en la perforacién del mismo pueda
administrarse al conducto y otra de dichas secciones preseleccionadas mencionadas se
coloca dentro de dicha cimara de almacenamiento, los medios de carga de la dosis para
introducir dicho polvo inhalable en la cémara de almacenamiento en la perforacién de la
seccién preseleccionada dispuesta la cimara de almacenamiento, medios de
manipulacién para desplazar la membrana perforada a través de una pluralidad de
posiciones las que se posicionan sccciones sucesivas preseleccionadas de la
membrana perforada que contiene el polvo inhalsble a través de dicho conducto para
administrar el polvo inbalable, para la administracién de un polvo inhalable que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
pm. '

En otra realizacién preferida adicional la invencién se refiere a un kit de
inhalacién que consiste en un polvo inhalable que contiene tiotropio, preferiblemente en
una cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con
un tamafio de particula medio de 10 a 500 pm, y el inhalador de acuerdo con el
documento US 4,524,769, que comprende

una boquilla, un conducto conectado a la boquilla, una cémara de
almacenamiento adyacente a dicho conducto para almacenar dicho polvo inhalable para
ser administrado por dicho inhalador, una membrana perforada que tiene una pluralidad
de secciones prescleccionadas perforadas cada una conteniendo y administrando una
unidosis reproducible inferior a 50 mg de dicho polvo inhalable, estando montada dicha
membrana para moverse entre dicho conducto y dicha cémara de almacensmiento de
forma que una de dichas secciones preseleccionadas se coloque a través de dicho
conducto por el que el compuesto activo contenido en la perforacién del mismo pueda
administraree al conducto y otra de dichas secciones preseleccionadas mencionadas se
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coloca dentro de dicha cémera de almacenamiento, los medios de carga de la dosis para
introducir dicho polvo inhalable en la chmare de almacenamiento en la perforacién de 1a
seccién preseleccionada dispuesta en la cimara de almacenamiento, medios de
manipulacién para desplazar la membrana perforada a través de una pluralidad de
posiciones en las que se posicionan secciones sucesivas preseleccionadas de la
membrana perforada que contiene ¢l polvo inhalable a través de dicho conducto para
administrar el polvo inhalable.

En otra realizacién preferida de acuerdo con la invencién, se aplica el inhalador
de acuerdo con el documento US 5.590.645. La descripcién del documento US
5.550.645 s¢ incorpors al presente documento como referencia en su totalidad.

En consecuencia, en una realizacién preferida la invencién se refiere a un
método para la administracién de un polvo inhalable que contiene tiotropio,
preferiblemente una cantidad de 0,001 a 5%, mezclado con un excipiente
fisiolégicamente aceptable con un tamafio de particula medio de 10 & 500 pm, mediante
el inhalador de acuerdo con ¢l documento US 5.590.645, que comprende

un paquete de medicamentos que tiene una pluralidad de envases que conticnen
un medicamento en forma de polvo en el que los envases se espacian y se definen entre
dos léminas separables fijadas la una a Ia otra, una estacién de apertura para recibir un
envase de dicho paquete de medicamento, estando los medios posicionados pam
engranarse con las léminas scparables de un envase que se ha recibido en dicha abertura
para separar las liminas separables, para abrir dicho envase, una salida, colocada para
cstar en comunicacién con un envase abierto, a través del cual un usuario puede inhalar
el medicamento en forma de polvo a partir de tal envase, y medios de indicacién para
indicar, en comunicacién con dichos envases de salida, un paquete de medicamento para
usarse con dicho dispositivo de inhalacién.

En otre realizacién, la invencidn se refiero a yn método para el tratamiento de
enfermedades de las vias aéreas, particularmente COPD (enfermedad pulmonar
obstructiva crénica) y asma, caracterizada porque sc administra un polvo inhalable que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
jm, mediante inhalacién con el inhalador de acuerdo con el documento US 5.590.645,
que comprendo

un paquete de medicamentos que tiene una pluralidad de envases que contienen
un medicamento en forma de polvo en el que los envases se espacian y se definen entre
dos liminas separables fijadas la una a la otra, una estacién de apertura para recibir un
envase de dicho paguecte de medicamento, estando los medios posicionados para
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engranarse con las l&minas separables de un envase que se ha recibido en dicha.abertura
para separar las liminas separables, para abrir dicho envase, una salida, colocada para
estar en comunicacién con un envase abierto, a través del cual un ususrio puede inhalar
ol medicamento en forma ds polvo a partir de tal envase, y medios de indicacién para
indicar, en comunicacién con dichos envases de salida, un paquete de medicamento para
usarse con dicho dispositivo de inhalacién.

En otra realizacién preferida la invencién se refiere al uso del inhalador de
acuerdo con el documento US 5.590.645, que comprende

un paquete de medicamentos que tiene una pluralidad de envases que conticnen
un medicamento en forma de polvo en el que los envases se espacian y se definen entre
dos liminas separables fijadas 1a una 2 la otra, una estacién de apertura para recibir un
envase de dicho paquete de medicunenfo. estando los medios posicionados para
engranarse con las léminas separables de un envase que se ha recibido en dicha abertura
para scparer las léminas separables, para abrir dicho envase, una salida, colocada para
estar en comunicacidn con un envase abierto, a través del cual un usuario puede inhalar
ol medicamento en forma de polvo a partir de tal envase, y medios de indicacién para
indicar, en comunicacién con dichos envases de salida, un paquete de medicamento para
usarse con dicho dispositivo de inhalacién, para la administracién de un polvo inhalable
que contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
um.

En otra realizacién preferida adicional la invencién se refiere a un kit de
inhalacién que consiste en un polvo inhalable que contiene tictropio, preferiblements en
una cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con
mn tamafio de particula medio de 10 a 500 pm, y el inhalador de acuerdo con el
documento US 5.590.645, que comprende

un paquete de medicamentos que tiene una pluralidad de envases que contienen
un medicamento en forma de polvo en el que los envases se espacian y se definen entre
dos liminas scparables fijadas la una a la otra, una estacién de apertura para recibir un
envase de dicho paquete de medicamento, estando los medios posicionsdos para
engranarse con las léminss separables de un envase que se ha recibido en dicha abertura
para separar las léminas separables, para abrir dicho envase, una salida, colocada para
estar en comunicacién con un envase abierto, a través del cual un usuario puede inhalar
¢l medicamento en forma de polvo s partir de tal envase, y medios de indicacién para
indicar, en comunicacién con dichos envases de salida, un paquete de medicamento para
usarse con dicho dispositivo de inhalacién.
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En otra realizacién preferida de acuerdo con la invencién se aplica el inhalador
de acuerdo con el documento US 4.627.432. La descripcién del documento US
4.627.432 ge incorpora al presente documento como referencia en su totalidad.

En consecuencia, en una realizacién preferida la invencién se refierc & un
método pam la administracién de un polvo inhalable que contiene tiotropio,
preferiblemente en wna cantided de 0,001 a 5%, mezclado con un excipiente
fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500 pm, mediante
el inhalador de acuerdo con el documento US 4.627.432, estando caracterizado por un
alojamiento con una cémara en ¢l, una entrada de aire 4 la cimara, un disco circular que
tiene un eje sustancislmente coaxial al eje de 1a chmara y que puede rotar dentro de la
cémara y provisto de una pluralidad de aperturas a través del mismo dispuestas en forma
circular, siendo dichas aperturas de un tamafio y estando dispuestas de forma tal que
cada apertura se adapta para alinearse con un envase diferente, estando dicho disco
dispucsto de forma que el vehiculo puede ponerse en contacto con una cara del disco
con uno de los envases localizado en cada una de las abertures, una salida a través de 1a
cual el paciente puede inhalar que sale de la cdmare, una apertum en dicho alojamiento
alineable con los respectivos de 1a aperturas en el disco al rotar el disco, un émbolo
conectado operativamente a dicho alojamiento y que tiene un miembro penetrante,
siendo posible que se desplace dicho miembro, para que pase a través do dicha abertura
y la abertura correspondiente en el disco registrado en ella para que penetre y abra un
envase localizado en la abertura de forma que el medicamento se libere del envase y sea
arrastrado en el flujo de aire producido por un paciente que inhala a través de la salida, y
los medios entre dicho disco y dicho alojamiento de indicacién rotatoria del disco para
registrar cada una de las aberturas por turno con la abertura del alojamiento.

En otra realizacién, la invencién se refiere a un método para el tratamiento de
enfermedades de las vias aéreas, particularmente COPD (enfermedad pulmonar
obstructiva crénics) y asma, carscterizads porque se¢ administra un polvo inhalable que
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamaflo de particula medio de 10 a 500
pm, mediante inhalacién con el inhalador de acuerdo con el documento US 4.627.432,
estando caracterizado por un alojamiento con una cimara en é1, una entrada de aire a la
cAmara, un disco circular que tiene un ¢je sustancialmente coaxial al ¢je de Ia chmara y
que puede rotar dentro de la cémara y provisto de una pluralidad de eperturas a través
del mismo dispuestas en forma circular, siendo dichas aperturas de un tamaflo y estando
dispuestas de forma tal que cada apertura se adapta para alinearse con un envase
diferente, estando dicho disco dispuesto de forma que ¢l vehiculo puede ponerse en
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contacto con una cara del disco con uno de los envases localizado en cada una de las
aberturas, una salida a través de la cual el paciente puede inhalar que sale de 1a cimara,
una aperturs en dicho alojamiento alineable con los respectivos de la aperturas en el
disco al rotar el disco, un émbolo conectado operativamente a dicho alojamiento y que
tiene un miembro penetrante, siendo posible que se desplace dicho miembro, para que
pase a través de dicha abertura y la abertura correspondiente en el disco registrado en
ella para que penetre y abra un envase localizado en la abertura de forma que el
medicamento se libere del envase y sca arrastrado en el flujo de aire producido por un
paciente que inhala a través de la salida, y los medios entre dicho disco y dicho
alojamiento de indicacién rotatoria del disco para registrar cada una de las aberturas por
turno con la abertura del alojamiento.

En otra realizacién preferida la invencién se refiere al uso del inhalador de
acuerdo con el documento US 4.627.432 cstando caracterizado por un alojamiento con
una cémara en €1, una entrada de aire a la cimara, un disco circular que tiene un cje
sustancialmente coaxial al eje de la ckmara y que puede rotar dentro de la ckmara y
provisto de una pluralidad de aperturas a través del mismo dispucstas en forma circular,
siendo dichas aperturas de un tamafio y cstando dispucstas de forma tal que cada
apertura se adapta para alinearse con un envase diferente, estando dicho disco dispuesto
de forma que el vehiculo puede ponerse en contacto con una cara del disco con uno de
los envases localizado en cada una de las aberturas, una salida a través de la cual el
paciente puede inhaler que sale de la cdmara, una epertura en dicho alojamiento
alineable con los respectivos de la aperturas en el disco al rotar el disco, un émbola
conectado operativamente a dicho alojamiento y que tiene un miembro penctrante,
siendo posible que se desplace dicho miembro, para que pase a través de dicha abertura
y la abertura correspondiente en ¢l disco registrado en ellz para que penetre y abra un
envase localizado en la abertura de forma que el medicamento ge libere del envase y sea
arrastrado en el flujo de aire producido por un paciente que inhala a través de la salida, y
los medios entre dicho disco y dicho alojamiento de indicacidn rotatoria del disco para
registrar cada una de las abertures por turno con la abertura del alojamiento, para la
administracién de un polvo inhalable que contiene tiotropio, preferiblemente en uma
cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con un
tamafio de particula medio de 10 a 500 pm.

En otra realizacion preferida adicional la invencién se refiere a un kit de
inhalacién que consiste en un polvo inhalable que contiene tiotropio, preferiblemente en
una cantidad de 0,001 a 5%, mezclado con un excipiente fisiolégicamente aceptable con
un tamafio de particula medio de 10 a 500 pm, y el inhalador de acuerdo con el

Ed 4
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documento US 4.627.432, estando caracterizado por un alojamiento con una cémara en
éL, una entrada de aire a la cémars, un disco circular que tiene un eje sustancialmente
coaxial al eje de la cémara y que puede rotar dentro de 1a cimara y provisto de una
pluralidad de aperturas a través del mismo dispuestas en forma circular, siendo dichas
aperturas de un tamafio y estando dispucstas de forma tal que cada apertura se adspta
para alinearse con un envase diferente, estando dicho disco dispuesto de forma que el
vehiculo puede ponerse en contacto con una cara del disco con uno de los envases
localizado en cada una de 1as aberturas, una salida a través de la cual ¢l paciente puede
inhalar que sale de la cémara, una apertura en dicho alojamiento alinesble con los
respectivoe de- la aperturas en el disco al rotar el disco, un émbolo conectado
operativamente a dicho alojamiento y que tiene un miembro penetrante, siendo posible
que se desplace dicho miembro, para que pase & través de dicha abertura y la aberturs
correspondiente en el disco registrado en ella para que penetre y abra un envase
localizado en la abertura de forma que ¢l medicamento se libere del envase y sea
arrastrado en el flujo de aire producido por un paciente que inhals a través de la salida, y
los medios entre dicho disco y dicho alojamiento de indicacién rotatoria del disco para
registrar cada una de las aberturas por turno con la abertura del alojamiento.

Los siguientes Ejemplos sirven pam ilustrar 1a presente invencién
adicionalmente sin restringir su alcance a las reslizaciones proveedas a continuacién a
modo de ejemplo.

Materias pyimas

Como materia prima pars la sintesis de monohidrato de bromuro de tiotropio
cristalino se usa bromuro de tiotropio obtenido de acuerdo con la descripcién de la
solicitud de patente europea EP 418 716 Al.

SeunadmlSOkgdebmmumdenoimpmobtumdosdelcucrdoconlou
métodos descritos en el documento EP 418 716 Al a 25,7 kg de agua en un recipiente
de reaccién adecuado. La mezcla so calienta a 80-90°C y sc agite a temperatura
constante hasta que se forma una solucién transparente. Se suspende carbdn vegetal
activado (0,8 kg), humedecido con agua, en 4,4 kg de agua, esta mezcla se aflade a |a
solucién que contiene el bromuro de tiotropio y se aclara con 4,3 kg de agua. La mezcla
as{ obtenida se agita durante al menos 15 minutos a 80-90°C y después se filtra a través
de un filtro calentado a un aparsto que ha sido precalentado a una temperatura exterior
de 70°C. El filtro se enjuaga con 8,6 kg de agua. El contenido del aparato se enfria 3-
5°C cada 20 minutos hasta una temperatura de 20-25°C, El aparato se enfifa mis hasta
10-15°C usando agua fria y se completa la cristalizacién agitando durante al menos una
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hora. Los cristales seo afslan usando un secador de vacio, la mezcla espesa de cristales
aislada se lava con 9 litros de agua fifa (10-15°C) y acetona fiia (10-15°C). Los cristales
obtenidos se secan en corriente de nitrdgeno a 25°C durante 2 horas.

Rendimiento: 13,4 kg de monohidrato de bromuro de tiotropio (86% del tedrico)

El monohidrato de bromuro de tiotropio cristalino asf obtenido se microniza por
métodos conocidos, para llevar la sustancia activa al tamafio de particula medio que
cumple las especificaciones de acuerdo con Ia invencién.

El diagrama DSC de monohidrato de bromuro de tiotropio cristalino muestra dos
scfiales caracteristicas. La primera sefial endotérmica, relativamente ancha, entre 50-
120°C puede atribuirse a la deshidratacién del monohidrato de bromuro de tiotropio
para producir 1a forma anhidra. El segundo pico endotérmico, relativamente agudo, a
230 £ 5°C puede asignarse a Ia fusién de la sustancia. Estos datos se obtuvieron usando
una Mettler DSC 821 y se evaluaron con el programa Mettler STAR. Estos datos, al
igual que los otros valores que se dan en la Tabla anterior, se obtuvieron con una
velocidad de calentamiento de 10 K/minutos.

E! monohidrato de bromuro de tiotropio cristalino asi obtenido se caracterizd por
cspectroscopia IR. Los datos se obtuvieron usando un espectrémetro Nicolet FTIR y se
cvaluaron con el programa Nicolet OMNIC, versién 3.1. La medicién se realizd con 2,5
pmol de monohidrato de bromuro de tiotropio en 300 mg de KBr.

La Tubla | muestra algunas de las bandas esenciales del espectro IR.

Tabla 1: Atribucién de las bandas especificas

"Nimero de onda (cm™)  Atnibucidn Tipo de oscilacion

— 3570,410 O-H oscilacion de cxtension
3108 C-H de arilo oscilacién de extensién
1730 C=0 oscilacién de extensidn
1260 C-Odeepéxido  oscilacidén de extensién
1035 C-0C de éster oscilacion de extensién
720 Tiofeno oscilacién ciclica

El monohidrato de bromuro de tiotropio cristalino se caracterizé mediante
anilisis estructural por rayos X. Las mediciones de la intensidad de Ia difraccién de los
rayos X se realizaron en un difractémetro AFC7R de 4 circuitos (Rigaku) usando
radiacién Ko de cobre monocromitica. La solucién estructural y la refinacién de Ia
estructura cristalina s¢ obtuvieron por métodos directos (Programa SHELXSS6) y
refinacién FMLQ (Programa TeXsan). El apdlisis estructural por rayos X realizado
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demostrd que el hidrato de bromuro de tiotropio cristalino tiene una célula monoclinica
simple con las siguientes dimensiones:

a=18,0774 A,b=11.9711 A, ¢ =9.9321 A, p=102.691°, V = 2096.96 A3,

Aparsfos

Pueden usarse las siguientes méquinas y aparatos, por ejemplo, para preparar los
polvos inhalables de acuerdo con la invencién:

Contenedor de mezcla o mezcladora del polvo: Mezcladora Gyrowheel 200 1;
Tipo: DFW80N-4; fabricado por: Messrs Engelsmann, D-67059 Ludwigshafen.

Tamiz de granulado: Quadro Comil; Tipo: 197-S; fabricado por: Messrs Joisten
& Kettenbaum, D-51429 Bergisch-Gladbach.

Los siguientes ejemplos proveen mezclas en polvo inhalables aplicables de
acuerdo con la invencién.

Elemplo 1:

Se ussn 5,2 kg de monohidrato de glucosa para inhalacién (tamafio de particula
medio de 25 um) como excipiente. Se usan 22,5 g de monohidrato de bromuro de
tiotropio cristalino (micronizado; tamafio de particula medio 1 — 3,5 pm) como
ingrediente activo.

Los componentes mencionados anteriormente se tamizan en capas alternas de
monohidrato de lactosa en lotes de aproximadamente 200 g y monohidrato de bromuro
de tiotropio cristalino en lotes de aproximadamente 1 g. Después se mezclan los
ingredientes tamizados (mezclando a 900 rpm).

De acuerdo con la invencién, sc adminisiran preferiblemente 5,2225 mg por
dosis del polvo mencionado anteriormente.

Ejemplo 2:

Se usan 5,4775 kg de monohidrato de lactosa para inhalacién (tamsfio de
particula medio 25 pm) como excipiente. Se usan 22,5 g de monohidrato de bromuro de
tiotropio cristalino (micronizado; tamafioc de particula medio 1 — 3,5 um) como
ingrediente activo.

Los componentes mencionados anteriormente se tamizan en capas alternas de
monohidrato de lactosa en lotes de aproximadamente 200 g y monohidrato de bromuro
de tiotropio cristalino en lotes de aproximedamente 1 g. Después se mezclan los
ingredientes tamizados (mezclando a 900 rpm).

De acuerdo con la invencién, se administran preferiblemente 5,5 mg por dosis
del polvo mencionado anteriormente.

Ejemplo 3:

1: la cipi

73>
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Se usan 5,203 kg de monohidrato de lactosa para inhalacién (temafio de particula
medio 25 um) se usan como componente del excipiente més grueso. Se usan 0,27 kg de
monohidrato de lactosa (5 pm) como componente del excipiente més fino. En los 5,473
kg resultantes de la mezcla del excipiente, la proporcién del componente més fino os del
5%.

Los componentes mencionados anteriormente se tamizan en capas alternas de
monohidrato de lactosa (25 pm) en lotes de aproximadamente 200 g y monohidrato de
lactosa (5 pum) en lotes de aproximadamente 10 g. Después se mezclan los ingredientes
tamizados (mezclando a 900 rpm).

Para preparar 12 mezcla final, se usan 5,473 kg de la mezcla del excipiente (1.1)
Yy 22,5 g de monohidrato de bromuro de tiotropio cristalino (micronizado; tamsfio de
particula medio 1 - 3.5 um). El contenido en sustancia sctiva en el polvo resultante es
de] 0,4%.

Los componentes mencionados anteriormente se tamizan en capas alternas de de
la mezcla del excipiente (1.1) en lotes de sproximadamente 200 g y monohidrato de
bromuro de tiotropio cristalino en lotes de sproximadamente 1g. Después, se mezclan
los ingredientes tamizados (mezclando a 900 rpm).

De acuerdo con la invencién preferiblemente se administran aproximadamente
5,5 mg por dosis del polvo mencionado anteriormente.

e
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RE CACT

1. Uso de un inhalador para la administracién de un polvo que contiene
tiotropio inhalable mediante inhalscién, caracterizado porque el poivo inhalsble
contiene tiotropio, preferiblemente en una cantidad de 0,001 a 5%, mezclado con un
cxcipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
jIm, ¥y caracterizado ademés porque dicho inhalador presenta una resistencia al flujo de
aproximadamente 0,01 - 0,1 JkPa min/l.

2. Uso de acuerdo con la reivindicacidn 1, caracterizado porque el inhalador
se caracteriza por una resistencia al flujo de aproximadamente 0,02 ~ 0,06 JkPa min/l.

3. Uso de acuerdo con la reivindicacién 1 6 2, caracterizado porque el
inhalador comprende un alojamiento, que contiene dos ventanas, una pletina en la que
hay orificios de admisién de sire y que se provee con una rejilla sujeta mediante un
alojamiento de rejilla, una cdmara de inhalacién conectads 4 1a pletina en 1a que hsy mn
pulsador provisto de dos pasadores afilados y movible contra un muelle, una boquilla
qus se conecta al alojamiento, 1a pletina y una tapa con un eje para permitir que se abra
0 se cierre pivotando, y tres agujeros con didmetros inferiores a 1 mm en la zona central
alrededor de 1a cimara de la cipsula y debajo del alojamiento de rejilla y la rejilla.

4. Uso de acuerdo con una de las reivindicaciones 1, 2 6 3, caracterizado
porque ¢l tiotropio se usa en forma de su cloruro, bromuro, yoduro, metanosulfonato,
pare-toluensulfonato o metilsulfato, preferiblements en forma de su bromuro.

5. Uso de acuerdo con la reivindicacién 4, caracterizado porque el tiotropio
se usa en forma de su monohidrato de bromuro de tiotropio cristalino.

6. Kit de inhalacién que consiste en un inhalador que presenta una

resistencia al flujo de aproximadamente 0,01 — 0,1 vkPa min/l y un polvo inhalable que
contiene tiotropio, preferiblemente en una centidad de 0,001 a 5%, mezclado con un
excipiente fisiolégicamente aceptable con un tamafio de particula medio de 10 a 500
pm.

7. Kit de inhalacién de acuerdo con la reivindicacién 6, caracterizado
porque el inhalador se caracteriza por una resistencia al flujo de aproximadamente 0,02
~0,06 min/1.

8. Kit de inhalacién de acuerdo con la reivindicacién 6 & 7, caracterizado
porque ¢l inhalador comprende un alojamiento, que contiene dos ventanas, una pletina
en la que hay corificios de admisién de aire y que se provee con una rejilla sujeta
mediante un alojamiento de rejilla, una cimara de inhalacién conectada a la pletinaen la
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que hay un pulsador provisto de dos pasadores afilados y movible contra un muelle, una
boquilla que se conecta al alojamiento, la pletina y una tapa con un ejo para permitir que
ge abra 0 se cierre pivotando, y tres agujeros con didmetros inferiores a 1 mm en la zona
central alrededor de la cdmara de la cépsula y debajo del alojamiento de rejilla y la

9. Kit de inhalacién de acuerdo con una de las reivindicaciones 6, 7 u 8,
caracterizado porqus el tiotropio esté presenite en forma de su cloruro, bromuro, yoduro,
meteanosulfonato, para-toluensulfonato o metilsulfato, preferiblemente en forma de su
bromuro.

10. Kit de inhalacién de acuerdo con la reivindicacién 9, caracterizado

porque ¢l tiotropio estd presente en forma de su monohidrato de bromuro de tiotropio
cristalino.
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RESUMEN

La invencién se refiere a un método para la administracién por inhalacién de
preparaciones en polvo que contienen tiotropio.

5/
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