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587) ABSTRACT
A method of treating inflammatory diseases of the airways

or intestines which comprises administering substances
sclected from the group consisting of!

(2) quinazolines of general formula

" - 6}
~ Nv“‘
N : A——B=C~(CH}y—D,
% .
L~
N RE

wherein A, B, C, D, X, R%, R”, R° and n are as defined herein,
(b) the compounds
(1)  4J(3-chloro-4-fluorophenylyamino]-6-{ (4-dim-
cthylamino-cyclohexyl)aming]-pyrimido[5,4-d]py-
rimidine,
(@) 4{(R)-(L-phenylethylaminc]-6-(4-bydroxyphe-
nyl)-7H-pyrrolo[ 2,3-dJpyrimidine, and

(3} 4-{[3-chloro-4-(3-fluoro-4-benzyloxy)-phenyl]
amino}-6-(5-{[(2-methanesulphonyl-ethyl)amina]
methyl}-furan-2-yl)quinazoline or

(d) the antibodics Cetuximab C225, Trastuzuimab, ABX-

EGF and Mab ICR-62, and

(f) EGFR-antisense.
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USE OF TYROSINE KINASE INHIBITORS FOR
" THE TREATMENT OF INFLAMMATORY
PROCESSES

' DESCRIPTION OF THE INVENTION

{0001] The present mvention relates to the use of qumazo-
lines. of general formu]a

RE_ . R®
SN

[0002] wh_eremA,B C,D, X, R?, R" R®and n ate defined

below, or
[0003] the compounds
[0004] (1) 4 [(3-chloro-4-ﬂuompheny1)ammo] 6 [(4-
: dunethylammo-cyclobcxyl)ammo]-pymmdo [5,4-d]
pynm1d1ue,

[0008] (2) 4-{(R)-(1-phenylethyl)amino]-6-(4-hydrox-
" yphenyl)-7H-pyrrolo[2,3-dJpyrimidine, .

[0006] (3) 4-{[3-chloro-4- (3~ﬁuoro-4-benzyloxy)~phe~
nyl]ammo}-6-(5-{[(2-methanesulphonyl-ethyl)ammo]
methyl}-furan-2-yl)quinazoline or

- [0007] the antibody Cetuximab (225, Trastuzumab, ABX-
- EGF, Mdb ICR-62 or EGFR-antlsense,

[0008] the tautomers, stereoisomers and salts thereof, par-

) ncularly the physwloglcally acceptable salts thereof with

inorgagic or orgamc acids or bases, for preparing a phar-

..macentical composition for the prevention and treatment of

.. [0009]  diseases of the airways or lungs which are accom-
- panied by increased or altered production of mucus, such as

.. é.g. inflammatory diseases of the -aifways such as acute -

-+ bronchitis, chronic bronchitis, chronic obstructive bronchitis
- (COPD), asthma, bronchicctasis, allergic or non-allergic
- rhinitis or sinusitis, cystic fibrosis, aul-antitrypsin deficiency,
ke coughs, lung emphysema, pulmonary fibrosis or hyperreac-
. tive airways.

. 10010] Moreover, the compounds are also switable for the

treatment of inflanimatory diseases of the gastro-intestinal
tract or bile duct or gall bladder which are accompanied by
impaired tyrosme kinase function, such as may be found for

" example in acute or chronic inflammatory changes such as

cholecystnﬁ, Crohn's discase, ulcerative colitis, ulcers or
polyposis in the g_astro-mlesunal tract or such as occur in
diseases of the gastro-intestinal tract which are associated

‘with increased secretion, such as Ménétrier’s disease, secret-
- ing adenomas or protein loss syndrome,

[0011] and also for the treatment of mﬂammatory discases

-of the joints, such as rheumatoid arthritis, inflammatory
 diseases of the skin and the eyes, inflamimatory pseudopol- .

yps, in colitis ¢ystica profunda or in pneumatosis ¢ystoides
mteslmahs
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[0012] Preferred fields of application are inflammatory
diseases of the. respiratory tract or bowel, such as chronic

" bronchitis (COPD), chronic sinusitis, asthma, Crohn’s dis-
" ease, ulcerative colitis or polyp051s of the intestines.

[0013] Particularly preferred fields of application are
inflammatory diseases of the airways or lungs such as
chronic bronchitis (COPD) or asthma.

: [0014] In the above general formula (I)

[0015] X déenotes a- nitrogen atom or & carbon atom
substituted by a cyano group,

[0016] R® dcnotcs & hydrogen atom or a Cy.oalkyl

group,

- '[0017] RV denotes a phenyl, benzyl or 1-phenylethyl
group, wherein the phenyl nucleus may be substituted
in each case by the groups R? and R?, while

[0018] R' and R?, which may be identical or differ-

ent, in each case denote 2 hydrogen, fluorine, chlo-
rme, bromine or indine atom,

[0019] a C,_-alkyl, hydroxy, Cy_,-alkoxy, Cs.s-cy-
cloalkyl, C,¢-cycloalkoxy, C,.s-alkenyl or Cg s~
alkynyl group, ‘

[0020] an aryl, aryloxy, arylmethyl or arylmethoxy
group,

[0021] & C, s-alkenyloxy or Cs-s-alkynyloxy group,
while the multiple-bond is isolated from the oxygen
~atom, .

[0022] & C,. 4-a1kylsu1phcnyl C,.4-alkylsulphinyl,
Cy.s-alkylsulphonyl, C, ,-alkylsulphonyl-oxy, trif-
- luoromethylsulphenyl, mﬂuoromethylsulphmyl or
tnﬂuoromethylsulphonyl group,

[0023] a methyl or methoxy group substituted by 1 to
3 fluorine atoms,

[0024). - an ethyl or ethoxy group substituted by 1 to 5

fluorine atoms,

-[0025] a cyano or nitro group or an amino group
optionally substituted by one or two  C, ,salkyl
groups, while the substituents may be identical or
different,

- [0026] A denotes an oxygen atom or an imino group

optionally substituted by a C, 4-alkyl group,
[0027] B denotesa bond, a carbonyl or sulphonyl group,

{00281 C denotes a methylene, ethylene or ethenylene
group,
[0029] n denotes one of the numbers Oorl,

[0030] D denotes an amino, C,_4-alkylamino, C; sy~
- cloalkylamino or di-(C,. sralkyl)-amino or di<(C, 5-cy-
cloalkyl)-amino group wherein the alkyl and cycloalkyl
moieties may be identical or different,

[0031] a C, ,-alkylamino group wherein the alkyl moi-
ety is substituted in the 8, y or & position 1o the nitrogen
‘atom of the amino group by the group R, while

fo032] R? denotes a hydroxy, C,.,-alkoxy, C,.;-
alkoxycarbonyl, amino, C; 4-alkylamino or di{C,,
4-alkyl}-amino group,

3



' [0211} or their salzs are to be regardud as: parucularly
© . preferred. -
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[0208] (2) 4-(3-chloro-4-fluoro-phenyl)amino]-7:{4-
(S)- 6-methyl~2-oxo~morpholm-4-y1)-butyloxy] -6-
[(vmylcarbonyl)ammo] quinazoling,

: [0206] (3) 4—[(3~chloro-4-ﬁuoro-phenyl)ammo] -7 (2-
- {4{(S)- -(2-0%0-tetrahydrofuran-5-yl)-carbonyl]-piper-
adin -yl}-ethoxy) -6 [(vmyl:.arbonyl)ammo]-qumam*_
line,

.{0207] (4) 4. [(3-chloro-4~ﬂuoro-phenyl)ammo] T2+

- ((8)-6-methyl-2-oxo-morpholin-4-yl)-cthoxy]-6-{ (vi-
nylcarbonyl)ammc]-qumazohne,

: {0208] (5) 4 [(3-chloro-4—ﬂuorophenyl)ammo] -6- (4~
{N-[2-(ethoxycarbonyl)-ethyl]-N-{ (¢thoxycarbonyl)m-

* ethylJamino}-1-0x0-2-buten-1-yl)amino)- 7-cyclopro-
pyl-methoxy-qumazohne,

02097 (6) 4-[(R)(1-phenyl-cthyl)amino}6-{[4-(mor-
pholin-4-yl)-1-ox0-2-buten-1 —yl]ammo}-%cyclopm- :

pylmethoxy-qumazchne and

[0210] n 4[(3—ch10r0-4eﬁuorophenyl)ammo] 6—[3-
(morphohn-4—y1)~propyloxy] 7-methoxy-quinazoline

. [0212] The present mvenuon further relates Lo a process
. for the treatment of '

[0213] dxseases of the airways - of lungs whxch are

- - accompanied. by increased or -altered production of
. Imugcus, such as e.g. inflammatory diseases of the air-
ways such as acute bronchitis, chronic’ bronchitis,

" chronic’ obstructive bronchitis (COPD), asthima, bron-
chiectasis, allergic or non-allergic rhinitis or sinusitis, -

- eystic fibrosis, al-antitrypsin deficiency; or coughs,
. lung emphysema, pulmonary fibrosis and hyperreacuve
airways,

[0214] for the treatment of inflammatory diseascs of the
- gastrointestinal tract and the bile duct and gall bladder
. ~which are accompanied by impaired tyrosine kinase
~*.. function, such as may: be found for example in acute or

e ‘chronic inflammatory changes ‘such as cholecystitis, -

Crohn’s disease, ulcerative colitis, as well as ulcers and
polyposis in the gastro-intestinal tract or such as occur
- in discases of the gastro-intestinal tract which are
7 -associated with increased secretion, such as Ménétri-
- ..er’s disease, secreting adenomas and protem loxs syn-

. drome,

[0215] and also tor the treatment of mﬂammatory dis~
. &ases of the joints, such as rheumatoid arthritis, inflam-
‘ratory diseases of the skin and the eyes, inflammatory
pscudopolyps, as well as colitis cystica profunda and
. pneumatosis: cystoides intestinalis, comprising admin-

.. istering an ‘¢ffective amount of one -or more of the °

abovementioned compounds of . general formula (1)
-according to the invention or.optionally one of the
-'physxologlcally acceptable salts thereof to a patient
reqmnng such treatment.

.- [0216] . Preferred and. paruoularly preferred embodiments
of the process according to the invention correspond to the
_embodiments ‘mentioned above for use” according to -the

invention, in terms of the partwular compourids and indica-
tions. :
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[0217] In the process according to the invention the above-
mentioned, compounds are useéd in dosages of 0.001-10
mg/kg of body weight, preferably 0.01-1.5 mg/kg conve-
niently administered 1'to 3 times-a day o

[0218] Thc active substances may be administered by oral,

-buccal or parenteral route, by inhaling sprays, or by rectal or

topical application. They may be administered parenterally
by subeutapeous, intravenous and mlramuscular mjecueus

“'and infusion techmques

[0219] - For this purpose, conventional formulaiwns may

be used, such as.the preparations mentioned hereinbefore for
the active substances. For example, the active substances,

.optionally combined with other active substances, may be

formulated with one or more inert conventional carriers

and/or_diluents, ®.g, With corn sfarch, [actose, gIucose,
m.

icrocrystallie ~ cellulose, magnesmm stearate, .polyvi-
nylpyrrolidone, citric acid, tartaric acid, water, water/etha-
nol, water/glycerol, water/sorbitol, water/palyethylene gly-
col, propylene glycol, cetylstearyl alcohol,
carboxymcthylcellulose or fatty substances such as hard fat

orsuitable mixtures thereof, to produce copventional galenic..

preparations such as plain or coated tablets, capsules, pow-:

ders, suspensions or suppositories.

s

[0220]  The active substances may be administered orally '

. in a wide variety of different dosage forms, for-example they

may be formulated together with different pharmaceutically
acceptable inert carriers in the form of tablets, capsules,

‘pastilles, lozenges, hard sweets, powders, atomisers, aque- -’

ous suspensions, elixirs, syrups and the like. Such carriers -

. include for example solid diluents or fillers, sterile aqueous:

media and various non-toxic ofganic solvents, In addition, -

oral formulations of this kind may be suitably sweetened
and/or flavoured with various agents conventwnally used for
this purpose. In general, the active substances are. present in
oral formitlations of this kind at concentration levels ranging
from about 0.5 wt. % to about 90 wt. %, based on the total
composition, in amounts sufficient to produce the desired
dosage units. Other suitable dosage forms for the active:
substances comprise formulations for controlled release and:
devices which are well k:nown to the specxahsts in the field.

[0221] For the purposes of parenteral admmxstrauon, solu-
tions of the active substances in sesame or groundnut oil or

in aqueous propyleneglycol may be used, as well as sterile

aqueous solutions of the corresponding pharmaceutically
acceptable salts. Such agueous solutions should if necessary

be suitably: buffered and the liquid dilient made isotonic-
“with sufficient salt or glucose. These specific aqueous solu-

‘tions are pamcularly suitable for intravenous, intramuscular -

~and subcutaneous injections. In connection with this, the

sterile aqueous media used may easily be obtained using -

common - methods well known in the art. .For example,
distilled water is normally used as the liquid diluent, and the
final preparation is passed through a suitable bacterial filter
such as a filter made of sintered glass or kiesclguhr or
unglazed-porcelain. Preferred filters of this kind include the
Berkefeld, Chamberland and asbestos disc metal Seitz filter,
in which the fluid is sucked into a sterile container by means
of a suction pump. During the preparation of these injectable

solutions the necessary process steps should be taken at all -

times to ensure that the end products are obtained in a sterile”

-condition. For the purposes of transdermal administration,

the dosage. form of the particular compound or compounds



.the form-of powd

. arabinose), disaccharides (e.g
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may comprise, for example, soluuons. lotions," omtments.
creams, gels, suppasxtorxc,s.vtormulanons for: continuous
speed-limited release and equipment for this purpose. Such
dosage forms. comprise the particular compound- or. com-

" pounds and may contain ethanol, water, penetration promot-
crs -and’ inert carriers such as gel produeers, mineral oil,

emuls1ﬁers, benzylaloohol and the like.

-[0222] The compounds are admmwtered by inhalation in.

d_preparations with lactose and other
excipients or_in' the form of 2queous solutions as acrosols.

[0223] The mhalable powders which may be used within
-the scope of the Invention may contain the-active substance

or combination of active substances either on their own or in

*admixture with suitable physiologically a acceplable exeipi-
-ents, If the active substance or combination of active sub-
‘Stances is present in admixture with physiologically accept-

able excipients, the: following ghxsiolog;’call% acceptable
gxcipients may be used to prepare these inhalable powders
according to the invention: monosaccharides (e.g, glucose or
. lactose, saccharose, maltose),

oligo-- and polysaccharides (e.g. dextrans), polyalcohols

“(e.g..sorbitol, manriital, xyhtol), salts (¢.g. sodium chloride,
* calcium carbonate) or mixtures of these excxpwnts with one
. another, Preferably, mono- or disaccharides are used, while
. the use of lactose or glucose, parucularly but not exclusxvely

in the forrn of the hydrates thereof, is preferred. Lactose is

referred, while: lactose monohydrate is most

__preferred as the excipient according to the.invention,

[0224] _The propellsnt-containing gerosols for inhalation

“which may be tised within the scape of the use accordmg to

the invention may contain the active substance or combina-
tion of active substances dissolved in the propellent gas or

in dispersed form. The propellent gases which may be used -
“to_prepare the aerosols for inhalation are known from the
" prior-art. Suitable’ propcllcnt gases are selected from among

the. hydrocarbons such as n-propane, n-butane or isobutane

. and halohydrocarbons such as preferably fluorinated deriva-

tives of methane, ethané, propane, butane, cyclopropane or

.-eyclobutane. The abovementioned propellent gases may be

used on their own or mixed together, Particularly preferred
propellent gases are fluorinated alkane derivatives selected

' .- from TG134a (1,1,1 2-tetfaﬁubroethane), TG227 (1,1,1,2,3,
3, 3-heptaﬂuoropropane) and mixtures thereof

[0225] The propellant-containing- aerosols for mhalatxon

‘which may be used within the scope of the use according to
- the invention may further contain additional ‘ingredients
*.-such ‘as " cosolvents, stabilisers, -surfactants, antioxidants,

lubricants as well as pH adjusters All these mgﬁdwms are

‘kKnown in the art, -

"‘[0226] If the active substance or combmatmn of active . .

substances according fo the invention is administered by
/ inhalation in the form of propellant-free solutions or sus-
pensmns, aqueous-or_alcoholic, preferably ethanolic solu-

A used: gL, 1he Solvent may. be excli-

: ﬁ_VeLy Watcror it may be a mixture of water and éthanol. The

“telative proportion of ethanol to water Is not restricted, but
- the-maximum limit is preferably up to 70 percent by volume,
' partigularly -up to 60 percent by volume and most particu-

larly up to 30 percent by volume: The remaining percent by
volume are: made uprof water. Solutions or suspensions

containing the active. substance or combination of active

- substances are- opuonally adjusted with siitable acids to a -

Eca
0
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'pH of 2 to 7, preferably 2 to 5. This pH may bc adjusted -

using acids ‘selected from morgamc or organic acids,
Examples of particularly suitable i inorganic acids are hydro-
chioric acid, hydrobromic acid, sitric acid, sulphuric acid.
and/or phosphoric acid, Examples of particularly suitable -
organic acids are: ascorbic acid, citric. acid, malic acid,

‘tartaric acid, maleic acid, succinic acid, fumaric acid, acetic

acid, formic acid and/or propionic acid and others. Preferred
morgamc acids are hydrochloric acid, sulpbunc acid. Of the
organic acids ascorbic acid, fumaric acid and citric acid are
preferred. If desired, mixtures of the abovementioned acids
may also-be used, particularly in the case of acids which
have other properties, in addition to their acidifying prop-." -
erties, ‘e.g. as flavourings, antioxidants..or complexing.

* agents, such as for example citric acid or ascorbic acid.

According to the invention, hydrochloric acid is most pref-
erably used to ad_]ust the pil.

[0227] As already mentioned at the begmmng, the com-

“pounds of general formula (I) and their salts have valuablc

properties, particulaﬂy an anti-inﬁammatory activity.
[0228] For example the compounds

‘[0229] A=4-[(3~chloro-4 fluoro-phenyl)amino]-6-{2-
((S)-6-methyl-2-oxo-morpholin-4-yl)-cthoxy]-7-meth-
oxy-qumazolme.

[0230] B=4-{(3-chloro-4-fluoro-phenylamino]-7-{4-
(R)~ 6-methyl»"~oxo-morpholm-4—yl)-butyloxy]-é-
[(v1nylcarbonyl)ammn]—qumazohne.

[0231] C=4-[(3-chloro-4-tluoro-phenyl)emino]-7-{4-
(2,2-dimethyl-6-0xo-morphiolin-4-yl)-butyloxy]-6-
[(vmylcarbonyl)ammo]-qumazolme, ‘

'[0232] De4-[(3-chlora-4-fluoro-phenyl)amino}-7-[4-
((8)-6~methyl-2-oxo-morpholin-4-yl)-butyloxy]-6-
{(vinylcarbonyl)amino]‘quinazoline,

[0233] E=4-[(3-chloro~4-ﬁuoro-phenyl)ammo]~6- ({4
[bis-(2-methoxyethyl)-amino]-1-0x0-2-buten-1- -
yl}amino)-7-cyclopropylmethoxy-quinazoline, .

[0234] F-=4-[(3_-chloro-4-ﬁuoro-pheny1)amino]-6-{[45'
((R)-6-methyl-2-ox0-morpholin-4-yl)-1-o%o-2-buten-
1-yl]amino}-7-cyclopropylmethoxy-quinazoline,

. [0235] Gm4:[(3-chloro-4-fluoro-phenylyamino]-6-[2-

((8)-6-methyl-2-oxo-morpholin-4-yl)-sthoxy]-7-meth-
oxy=quinazoline,

‘ _[0236] He4{(3-chloro-4- ﬁuoro-phenyl)ammo] 6-{[4-
- ((S)-2-methoxymethyl-6-oxo-morpholin-4-y1)-1-0xo-
2-buten-1-y1]ammo}-7~cyc10ptopylmethoxy-qumazo-

. line,
[0237] I-=4-[(R) ( 1—phenyl—ethyl)ammo]~6-({4-[N (2-

- methoxy-cthyl)-N-¢cthyl-amino]-1-0x0-2-buten-1-
yl}amino)-7-cyclopropylmethoxy-quinazoline,
[0238] = K=4-[(R)-(1-phenyl-cthyl)amino]}-6-{[4-(N,N-
bis-(2-methoxy-ethyl)-amino)-1-oxo-2buten-1-y1]
ammo} 7-cyclopropylmethoxy-qumazohne, o
© [0239] L=4{(R)-(t-phenyl-ethyl)amino]-6-({4-{N-(tet-
rahydropyran-4-yl)-N-methyl-ammo] 1-0x0-2-buten.

-yl}ammo)-7~cyclopropylmethoxy«qmnazohne and

[0240] M=4-[(3- chloro-4-ﬁuoropheny1)am1uo]-6—[3-
(morphohn 4-yl)-propyloxy]- 7-methoxy~qumazohne
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- 3 4-{[3-chloro-4 (3-ﬂuoro#-benzyloxy)—phenyl]
 amino}-6-(5- {[(Z-methanesulphonyl-ethyl)ammo]
methyl} ﬁlt&n-ﬁ’.-yl)qmnazoline,

as well as tautomers and pharmaceutically acceptable
- salts of one of the t‘oregomg substancgs,

" (c) the antibodies
" (1) Cetuximab C225,

(2). Trastuzumab, ABX-EGE, and
'(3) Mab ICR+62

(d) EGFRaantlsense _
-4, The metliod. according to claim 1, wherein the sub-

( v Q) 4 [(3-chloro~4 fluoro-phenyl)amino]-7-(2-{4-[(S)-(2-
** oxo-tetrahydrofuran-5-yl)-carbonyl]-piperazin- 1-y1}
ethoxy)-6-[(vinylearbonyl)amino]-quinazoline,

A (") 4-[(3-chloro-4- -fluoro-phenyl)amina]-7- L2-(8)-6- -me-

- thyl-2-oxo-morpholin-4-y1)- ethoxy] 6-[(vinylearbony-
l)ammo]-qumazc\lme,

- (3) 4- [(3~ch1oro-4-ﬂuom-phenyI)ammo]-7 [4-((R)-6-me-~
T thyle2 -oxo-morphohn-4—y1)-butyloxy]-6 [(vmyh:arbo-
nyl)ammo]-qumazolme,

/ (4) 4-[(3-chloro-4-ﬂuoro-phenyl)ammo] 7-[4«((5) 6-me-
thyl-2-oxo-morpholin-4-y1)- butyloxy] 6 [(vmylcarbo-
g nyl)ammo]-qumazolme,

oy 5y 44 [(3-chloro—4 ﬂuoro-pheuyl)ammo] -7-44-(2, 2-dim-
: ethyL-6-oxo-morpholm-4~y1)-butyloxy] 6—[(vmylcar-
bonyl)amino]-quiriazoline

776 4-[(3- chloro-4-ﬁuoropheny1)ammo]-6 ~{[4-(morpho-
lin-4-yl)-1-ox0-2-buten-1-yi} ammo} 7-cyclopropyl-
methoxy-qumazohne,

/ (7). 44 [(3-ch10ro-4 ﬁuorophenyl)ammo] 6-{[4-(N,N-di~
“ethylamino)-1-0x0-2-buten-1- -ylJamino }-7-cyclopro-
. pylmethoxy-quinazoline,

\_/(8) 4 (3-chloro-4-fluorophenyl)amino]- 6-{[4~(N,N-dim-
ethylamino)-1-0xo- Z-buten-Tryl]ammo}-'?-cyclopro-
pylmcthoxy-qumazohnc, .

4—[(’%-chlom-4-ﬂuorophenyl)ammo] 6-[(4 {N-[2-
(ethoxycarbonyl)—ethyl] -N-[(ethoxycarbonyDmethyl)
amina}-1-ox0-2-buten-1-yl)amino - ‘7-cyclopropyl-
methoxy-qumazohne,

s 7 (10) -4(R)-(1-phenyl-ethyl)amino]-6-{[4 (morphohn-4-.'

y1)-1-0x0-2-buten-1-yljamino}-7-cyclopropyl-
‘methoxy-quinazoline,

/(11) 4J(R)-(1-phenyl-ethyl)amino] 6- {[4- (morphol1n-4~
yh)- 1-oxo-2~buten-l-yl]ammo}-7-cyclopemyloxy-
: qumamlme, i

/312 4-[(3—chloro-4-ﬂuoro~pheny1)ammo] 6-{[4-((R)-6-

methyl-2-oxo-morpholin-1-oxo-2-buten-1-ylJamino}-
7-cyclopropylmethoxy-qumazohne,

c/(13) 4- [(3-chloro-4-ﬂuoro-phenyl)ammo]—6 ({4-[bls-(2-
- . methoxyethyl)-amino]-1-0xo-2-buten-1-yl}amino)-7-
cyclopropylmethoxy-qumazohne

17

: stance admxmstered s selected from the group consisting of: /Q,}O‘,(l 8)

2714 4—[(3~chloro-4-ﬂuoro-phenyl)ammo] 6-{[4 ((R) 6-
. . methyl-2-0x0-morpholin-4-yl)-1-oxo-2-buten-1-yl}

amino}-7-[(S)-(tetrahydrofuran-3-y)oxy}-quinazoline, -

/! 7 7(15) - 4{(3-chloro-4-fluoro-phenyl)amino -6 {[4-((R)-2-

. methoxymethyl-6-oxo-morpholin-4-y1)-1-oxo0-2-
buten-1- yl]ammo} 7—c.yclopropylmethoxy-qumam—
line, .

rZ ( 16) 4-[(3-chloro-4-ﬁuoro-phenyl)ammo] 6—[2 {(8)-6~

" methyl- "—nxmmorphulm-4—yl) ethoxy]-7-methoxy—

quinazoline, _

ra -( 17) 4-[(3~c_hloro-4-ﬂuorophcnyl)ammo]-6»({4-[N-(2-.
methoxy-ethyl)-N-methyl-amino]-1-0x0-2-buten-1-
yl}amino)- 7-cyclopmpy1methoxy-qumazohne. '

4[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-
dimethylamino)-1-0x0-2-buten-1-yljamino }-7-cyclo-
pentyloxy-quinazoline,

A \/ (19) 4-[(3=chloro=4~ﬁuoro-phenyl)ammo] 6-{[4-((S)-2-

mettioxymethyl-6-oxo-merpholin-4-yl)-1-0xo0-2-
buten-1-ylJamino }-7-cyclopropylmethoxy-quinazo- .
live, '

24 '(20) 4-[(R) (1-phenyl-ethyl)amino ]-6-{[4-(N,N. -bis-(2-

mcthoxy-ethyl) -amino)-1-oxo-2-buten-1 -yl]ammo}—7—
; cyclopropylmethoxy-quinazoline,

#(21)  4-[(R)~(1-phenyl-cthyl)amino]-6-({4-[N-(2-meth-
| - oxy-ethyl)-N-ethyl-amino]-1-oxo-2-buten-1-
- __yl}amino)-7—cyclopropylmethoxy-quinazoline,

22) 4-[(R)-(1-phenyl-etﬁyl)amino].«6-({4-[N—(2-meth-

™ | oxy-ethyl)-N-methyl-amino}-1-oxo-2-buten-1-

] yl}ammo)-7~cydopr0pylmethoxy quinazoline,
"‘ M23)  4-[(R)(1-phenyl-ethyl)amino]-6-({4-[N-(tetrahy~
\‘ i dropyran-4-y})-N-methyl-amino}-1-0x0-2-buten-1-

yl}ammo) 7-cyclopropylmethoxy-qumazolme,

E (24) 4-[(3-chloro 4-fluorophenylaming J-6-{[4-(N,N-
| dimethylamino)-1-oxo-2-buten-1 —yl]am1no}-7-((R)
tetrahydrofuran-3- yloxy)-qumazolme,

(25) . 4-[(3+chloro-4-fluorophenyl)amino]-6- {[4-(N,N-
|  dimethylamino)-1-ox0-2-buten-1-ylJamino}-7-((S)-"
‘ tetrahydrofuran~3-yloxy)-quinazoline,

26) 4{(3~ch10rn-4-ﬂuoropheny1)ammo] 6-({4-[N-(2-
methoxy-ethyl)-N.methyl-amino}-1-oxe-2-buten-1-
yl}ammo)-7-cyclopentyloxy-qumazolme, _

:" /(27) 4~{(3-chloro-4-ﬂuorophenyl)ammo] 6-{[4-(N-cyclo-
‘I propyl-N-methyl-amino)-1-oxo.2-buten-1 -yl]ammo}
7-cyclopenty10xy~qumazchne,

A28) . 4{(3-chloro-4-fluorophenyl)amino]-6- {[4-(N N-
‘ dimethylamino)-1-0x0-2-buten-1~yljamino}-7-[(R)-
. (tetrabydrofuran-2-yl)methoxy]-quinazoline,
¥(29)  4[(3-chloro-4-flicrophenyl)amino]-6-{[4-(N,N-
dimethylamino)-1-0x0-2-buten-1-yt]amino}-7-[(S)-
(tetrahydrofuran-2-yl)methoxy]-quinazoline, -

e b ‘(30) 4-[(3-chloro-4-fluorophenyl)amino]-6-{3- (morpho-
tin-4-yl)-propyloxy]- 7-methoxy-qumazohne,

(31) 4-[(3-ethyny1-pheny1)ammo] 6,7—b15 ~(2-methoxy-
cthoxy)-quinazoline,
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_ \/ (32) 4-[(3-chloro-4-ﬁuoropheny1)ammo]-7 [3 (morpho-

_ lin-4-yl)-propyloxy]-6- [(vmyl-carbonyl)ammo]

qumazolme,

vy (33) N 4-{[3-chloro-4-(3-ﬂuom-benzyloxy)-phenyl}

. amino}-6- (‘3-{[(2—methanesulphony]-ethyl)ammo]me—
thyl} furan-2-yl)quinazoline, : (= ‘: A1)

L /(34) 4(3-chloro-4s uoro-pheny amino ~dimethy-
/(34 4. (3-chloro-4+Auoro-phenyl)aming J:6-[(4-dimethy
lammo—cyclohcxyl)ammo]-pynmxdo[s,4-d]pynm1- v
~dine, pdiodd

£35)  4{(R)- (1-phenyl-ethy1)ammo] -G~(4~ hgdroxy—phe-

) nyl)-7H-pyrrolo[2,3-d]pyrimidinc, - = 0 rebie 'y
I 2L /(36) 3-cyano-4 [(3-chloro-4 fluorophenyl)amino- 6—{[4-

_ . {N,N-dimethylamino)-1-oxo-2-buten-1 -yl]ammo}~7~

ethoxy-quinoline,

as' well as the pharmaceuucally acceptable salts of the
foregoing,

‘ L. (37 Cetuximab, |
o (38) Trastuzumab,
(39) antibody ABX-EGF,
 (40) Mab ICR-62; and
“(41) EGIR-antisense;

5. The method aceordmg to claim 1, wherem the sub-
stance administered is selected from the g group consisting of!

(1) 4-{(3-chloro-4-fluoro-phenyl)amino]-7-(2- {4 [(S)-(2-
oxo~tetrahydrofuran-5-yl)-carbonyl]-piperazin-1-yl}-
ethoxy)-6-[(vinylcarbonyl)amino]- -quinazoline, -

" (2) 4{(3-chloro-4-fluoro-phenyl)amino]-7-{2((S)-6-me-
thyl-2-0xa-morpholine 4—y1)~ethoxy] -6~ [(vmy]carbony-
l)ammo]-qumazohne, :

(3 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[4-((R)-6-me-
"7+ thyl-2-oxo-morpholin-4-yl)-butyloxy]-6- (vinylcarbo-
“. . nyDamino]-quinazoline,

T (4) 4{(3-chloro-4-fluoro-phenyl)amino}-7-[4-((S)-6-me-

N thyl-2-oxo-morpholin-4-yl)-butyloxy]-6- [(vmylca.rbo-

. o yl)ammo]—qumamlme.

. (5 4{(3~chloro-4- -fluoro-phenyl)amino}-7-{4-(2,2-dim-

" - ethyl+6-oxo-morpholin-4-yl)- butyloxy] 6~[(vmylcar-
bonyl)ammo]—qumazohne, I

(6) 4~[(3-chloro-4—ﬁuorophenyl)ammo]é-{[4-(morpho-

fin-4-yl)-1-0x0-2-buten-1-yl]-amino}- 7-cyclopropy1»
methoxy-qumazohne,

(7) ~ 4{(3-chloro-4- ﬁuoropbenyl)ammo] 6- {[4-(N,N-di-
‘ethylamino)-1-0x0-2-buten-1-ylJamino}- 7-cyclopro- :
pylmethoxy-quinazoline, - .

(8) 4] [(3-chloro-4-ﬂuoropheuyl)ammo] -6-{[4-(N,N-dim-
- ethylamino)-1-0x0-2-buten-1- y]]ammo} 7-t.yc,lopro-
pylmethoxyqumazohne, . ‘

H) 4-[(3-chloro-4- ﬁuorophcnyl)ammo] -6-L(4-{N:[2- -

" (ethoxycarbonyl)-gthyl]- N-{(ethoxycarbonymethyl]
-gmino}-1«0x0-2-huten+1 -yhamino]- 7-x.ys.lopropyl-
mathoxy-qumazohne,

(10) 4[(R)-(1-phenyl-ethyl)amino]-6- {[4—(morpholm-4-
y)-1-oxo-2-bitten-1-yl Jamino}- 7-cyclopropyl~
methoxy-qumazolme.
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(11) 4(R)-(1-phenyl-ethyl)amino}-6- {[4-(mofpholm-4-
yh-1-0x0-2-buten- 1~y1]ammo}-7-cyclopentyloxy—
quinazoline,

(12) 4-[(3-chloro—4-ﬂuoro«pheuyl)amiuo]-ﬁ-{[4-((R)-_6-
methyl-2-0xo-morpholin-4-y1)-1-oxo0-2-buten-1-y1]
amino}-7-cyclopropylmethoxy-quinazoline,

(13} 4[(3-chloro-4-fluoro-phenyl)amino]-6-( {4 bis-(2-
methoxyethyl)-amino -1 -oxo-2-buten-1-yl famino)-7-
cyclopropylmethoxy-quinazoline, _

(14)  4{(3-chloro-4-fluoro-phenyl)amine]-6-{[4-((R)-6-
methyl-2-ox0-morpholin-4-y1)-1-oxo-2-buten-1-y1}
amino}-7-[(8)-(tetrahydrofuran-3-yl)oxyJ-quinazoline,

(15)  4-[(3-chloro-4-fluoro-phenyl)amine]-6-{[4-((R)-2-
methoxymethyl-6-oxo-morpholin-4-y1)-1-0x0-2-
buten-l-yl]annno}-7wyclopropylmethoxy-qumazo-
line,

(16) 4—[(3-ch10rq-4-ﬂuoro-pheny1)ammo]—6—[2-((8)-6—

. methyl-2-0x0-morpholin-4-y1)-ethoxy]-7-methoxy-
quinazoline,

(17)  4{(3~chloro-4-fluorophenyl)amino]-6-({4-[N-(2-
methoxy-ethyl)-N-methyl-amino}-1-0x0-2-buten-1~ .
yl}amino)—7-cyclopropylmethoxy-quinazoline,

(18) . 4[(3-chloro-4-fluorophenylamino]-6-{[4-(N,N-
dimethylamino)-1-ox0-2-buten- l-yl]ammo} 7-cyclo-
.pentyloxy-quinazoline,

1 (19)  4[(3-chloro-4-fluoro-phenyl)amino]-6- {[4-((S)-2-

. methoxymethyl-6-ox0-morpholin-4-yl)-1-0x0-2~
" buten-1 -yl]ammo}-7-c.yclopropylmethoxy-qumazo-
line,

(20) - 4-{{R)-(L-phenyl-cthyl)amino]-6- {[4-(N,N-bis-(2- |

" methoxy-ethyl)-aming)-1-0xo-2-buten-1-yljamino}-7-
cyclopropylmethoxy-quinazoline,

(21)  4{(R)-(1-phenyl-cthyl)amino]-6-({4-[N-( Z-meth- :

oxy-ethyl)-N-ethyl-amino}-1-0x0-2-buten-1-
yl}ammo)-7-cyclopmpylmethoxy—qumazolme,

(22)  4{(R)-(1-phenyl-ethyl)amino]-6-({4-[N-(2-meth-
oxy-ethyl}-N-methyl-amino]-1-0x0-2-buten-1-.
yl}arino)-7-cyclopropylmethoxy-quinazoline;

(23)  4{(R)-(1-phenyl-ethyl)amino}-6-({4-[N-{tetrahy-
dropyran-4-yl)-N-methyl-amino]-1-0xo-2-buten-1-
yl}axmno) -7-cyclopropylmethoxy-quinazoline,

‘(24)  4{(3-chloro-4-fluorophenyl)amino]-6-{[ 4-(N,N-

dimethylamino)-1-oxo-2-buten-1-ylJamino }-7-((R)-
tetrahydrofuran-3-yloxy)-quinazoline,

(25)  4-(3-chloro-4-fuorophenyl)amine]-6-{[4-(N,N-

dimethylamino)-1-0x0-2-buten-1-yl]Jamino }-7-((S)~
tetrahydrofuran-3-yloxy)-quinazoline,
(26)  4{(3-chloro-4-fluorophenylamino]-6-({4-[N-(2-
" methoxy-ethyl)-N=methyl-amino]-1-0x0-2-buten-1-
yl}amino)-7-cyclopentyloxy-quinazoline,

. (27) 4[(3-chloro-4fluorophenyl)amino]-6-{[4-(N-cyclo-

propyl-N-méeihyl-amino)-1-ox0-2-buten-1-yilamino}-
7-cyclopentyloxy-quinazoline,

_-(28) ' 44(3-chloro-4-fluorophenyl)amino]- -6- -{[4-(N,N-

dimethylamino)-1-oxe-2-buten-1-y{Jamino}-7-[(R)-
- (tetrahydrofuran-2-y)methoxyj-quinazoline,

40
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7 " ABSTRACT

The present invention concerns drug formulae for nasal
administration and insufflators filled with said formula. The
present invention: also concerns methods for making said

formulae available as well as primary particles for obtaining

chimerical agglomerates that can be used in said formulae.
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POWDER FOR NASAL ADMINISTRATION OF
: DRUGS '

FIELD OF THE INVENTION -

{6001] The present invention concerns drug’ formulae in

powder form for nasal administration, insufflators filled with

said formulae, and a mefhod Tor obfaining them. Moreover,
the present invention concerns pnmary particles’ for the

formation of agglomerates contained i in the drug formulae

for nasal administration,

PRIOR ART

: [0002] The present invention concerns the nasal adminis-

fration of drugs.

[0003] A pharmaceutical product for nasal topxcal admin-.
istration, for example a drug intended to “clear” the nos¢
‘when affected hy a eold; is commonly composed of the

formula wntammg the drug and of the insufflator, which

" deposits the drug in the nasal cavity. The insufflating device
. and the formula (in liquid or solid form) are therefore both
-optimiscd - for reciprocal usc aud ecach f:ormula must b

suitable for the msuﬂ’lator used.

' [0004] A characteristic required in particular from POW-

ders for nasal topical administration is that these should be
at the same time fine and coarse: fine to favour their
deposition in the nosé, coarse to favour their introduction
and dosage inside the insufflating device. This.patadox is

"'+ typical of all powders for inhaling, whether they be intended

for inhaling through the.nose or the lungs.

[0005] Despitc the difficulties as described above, the necd
1o have new ways of administering drugs in oxder to-cblain

- an rapid. effect without having to resort to injection has
,_‘enccuragcd researchers to further explore the possibility of

using inhalation not only for topical, but also for systemic

administration. In. fact, in recent years scientific literature
" has seen a growing interest in administration by inhalation,

through nose of lungs, for drugs with a systemic action. This

. way in fact allows the absorption even of substances with a

high molecular weight, when rapid action is desired. The

- respiratory cp‘ithe‘lliqm is relatively extensive and the. con-
nective tissue below is characterised by a thick capxllary-

network, For this reason the respiratory region of the nose is

* considered a useful site for an absorption whlch gwes rise to
. a pronounced systcmxc cifcct

[0006] Asis known,” the ‘n0se is ofteu used for the abuse

- of psychoactive substances, but officially the administration
- of drugs through the nasal mucosa to obtain a systemic.

action is little used. Most of the nasal preparations in fact

 contain drugs used for a loal (topical) effect on the muco-;
. sac, Instead, in order-to obtain a systemic effect, the nasal
- means of administfation could allow -rapid action to be

"obtained for drugs that are usually administered by mouth.

It fact, thanks {o the high vascularisation of the nasal

mucosa, the plasmatic peak time of the drug-is shortened,
Moreover the venous blood from the nasal cavities flows
directly into the systemic circle, avoiding a possible effect of
a first passage through the liver. Although nasal administra-
tion also has its limits, these limits are widely known and ¢can

" be easily. respected ‘or overcome. In practice, the only

limitations that must be considered require mostly that the
adminisiered dose of drug should not be 100 high and that the

" therany chonld mnt he chronie
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' ~ [0007] Whllc in theory all drugs with a systeuuc ‘effect

could be ‘contemplated for nasal administration, in the light

of the above considerations, there are nevertheless certain
categoties of drugs that are more suitable than others for

nasal administration. Potential candidates preferred for nasal
formulac are analgesic drugs for the treatment of non
chronic pain (piroxicam, morphine, dextropropoxyphene,

endorphin), tranquillising ‘or sleep-inducing drugs for the

treatment of ‘stress pathologies (Diazepam, Lorazepam),

antinausea or antiemetic drugs (metoclopramide), antikine- .

tosis drugs (dimenidrinate), vitamin B12, calcitonin, nico-

tine, myorelaxing agents (thiocolchicoside), antimigraine

agents, in any case, though without excluding many others.

f0008] As cxplained above it is of particular importance
for the studies concerning the development of inhaling
products that the nasal product should be composed of the
formula and of the insufflator or dosing device that allows
administration of the formula. Accordmg to. the directives
expressed in the Pharmacopeiae of various countries, the

insufflating device and the formula are usually inseparable, -

in particular in the case of solid formula (powders) and to
such an extent that the replacement of the insufflator with

another believed similar may (but not necessarily) lead to'a.

variation of bio-availability. This concept is linked to the
fact that the nasal ebsorption of the drug must be preceded
by the depositing of the preparation in the nasal cavity, The

means of depositing inside the nose depends on the forrula,

on the insufflator, and in particular on the: flnid-dynamic
characteristics of the latter, which determine the suspension
of the pharmaceutical formula in the flow of conveying gas
to produce a cloud of solids, 1t is clear that, in the absence

of a suspension of the formula in the flow of gas, and

consequently in thé absence of deposition of the formula on
the mucosa, there will be no absorption of the substance.

[0009] Aﬁyway, the deposition by insufflation of 2 drug in-

the nasal cavity also depends a great deal on its formula. The

aerodynamic diametet of the supplied particles is the most

impartant characteristic for the bio-availability of the drug
insufflated intd the nose, According to a methed described in

the world’s major Pharmacopeiae (see forexample the “Glas
Impinger test” (Apparatus A) listed in Farmacopsa Europea, -

111 Edition 1997, paragraph 2.9.18., page 143), it has been
established that particles with 2 diameter smaller than 6.4
um, by insufilation, are certainly deposited in the lungs,

whereas those with a larger diameter do not reach the lungs,
- but are deposited along the sirways. Consequently, particles
with a diameter smaller than 6.4 micron (um) are generally -
classified as “breathable”. To ensure deposition in the nose .

instead of in the lungs, the dimensional distribution of

substance supplicd is therefore a critical factor

-[0010] Generally, the use of formulae in powder form,.

rather than lquids, allows a more controlled dimensional
interval of the insufflated substance, With respect to 2

solution, the stability is increaséd and the bio-availability of -
the drug could be favoured. After the powder has been

deposncd on the nasal mueosa it dissolves locally, giving

- rise toa saturated solution of the drug-at the level of the site
of absorption, which defermines transport: through the -
mucosa at the same. rate as the limit flow of the drug.-

Moreover, to facilitate absorption it is possible to use

bicadhesive materials which allow the time of contact of the '

nowder with the miensa i he extended

%
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. [0011] However, as mentioned above, powders for nasa}
- administration must possess particular dimensional charac-

teristics: they should be fine so that they can'be efficiently

. conveyed by the flow of gas and so that they can be correctly
deposited in the rioss, but at the same time they. should be .
coarse to facilitate the introduction of the. dose in the

g msuﬂlaung ddvice, Moreover, in cases where the insufffator :

is not loaded with individual pre-established doses of pow-
der, but where an internal mechanism takes the required
quantity for each dose one by onc from a silo containing the
insufflator itself, the powder must also be sufﬁmently coatse

“to make dosing efficient and precise at the time of being

taken. So, while. the powder for producing an acrosol (2

- cloud of solids dispersed in a flow of gas) must be fine, on
" -the other hand the. powder to be dosed in the containers of

an insufflator must be fluid, and fluidity is a typical property
of coarse powders

' [0012] This paradox is typical of all powders for inhaling,
‘whether they be intended for inhaling 1hroug,h the nos¢ or the
~lungs. A solution to this paradox, described in patent litera-

ture (see for example EP 1036 562) and applied up till now

_exclusively for powder for inhaling in the lungs, particularly -
thosé with a topical effect; has been the construction of

aggregates of particles, held together by weak forees of
attraction. These aggregates, called “soft pellets”, are pre-

pared from micronised particles having a mean diameter-

smaller than 10 micron, obtained with a powder grinding

" (micronising) procedure. Soft pellets have dimensions of a

“few hundred microns and a roundish shape. For these

" redsons. they are petfectly fluid and suitable for the opera-
-tions of filling the containers with the dose. Soft pellets are
then demolished into the particles making them up through

the turbulence in the conveying air flow generated by the

asrgsol device, substantially restoring the dimensional dis-
~tribution of the original micronised powder, The fact that the
. dimensional distribution of the original micronised powder
-.-Is obtained is critical for the acrosol’s ability to be breathed
into the lungs, since -only particles with an acrodynamic

diameter smaller than 6.4 microns can penetrate the lungs.

‘Substantially, as appears in EP 1 036 562, it may be
-concluded that the objective of the “soft pellets” technology

1810 make available formulae for pulmonary administration
of-active principles with a prevalently topical action.

[0013] However, there are some cases, 'especially when &

- systemic effect is required, in which nasal administration, if

feasible, would be preferable by far to pulmonary adminis-
tration. In fact there are some drugs which can demonstrafe
perfurhmg collateral effects in that they imitate the pulmo-

‘mary airways and thus produce bronchial spasm,‘a problem

which becomes even more accentuated when patients have

" to be treated who also suffer from attacks of asthia. Instead,

as the nasal mucosae are by nature more cxposed to ¢x0g-

- enous. substances of every type, they are far less sensitive

and therefore tend less to become sites of perrurbmg or even

. painful conditions fot the patient.

’:[0014] Unfortunately, however, the soft pellets technique
is not apphcable in the spccxﬁc field-of nasal powders. The

main feason is that there is an essential difference between
nasal and pultmonary inhalation, consisting of the different

required dimension of the particles of product supplied to.

obtain nasal deposition, in comparison with the pulmcmary
method. Tn fact, the dimension of the powder éntering the

respiratnry, annarains o he denogited in the nnge must he st
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l_eaist another of magnitude larger' than that ihtcndc’d for the :
pulmonary route. So for deposition in the nose, the particles
must have a diameter at least an order of magnitude larger

than 6.4 microns (preferably larger than 10 microns), to

avoid then‘ bemg breathed madvertently

[0015] Besides, a technical solution based smxply on the

preparation of larger particles could compromise the release
of the drug, once the powder has been deposited on the nasal
mucosa. It is known that the speed of dissolving of a drug

“in powder form depends on the dimensions of the particles:

the smaller the particles, the faster they dissolve. While a
decrease of the dissolving speed and also the consequent
effect-of a délayed and maybe prolonged availability may be
acceptable or even desirable in the context of the adminis-
tration of certain highly soluble drugs with a topical effect,
this’ certainly does not apply to drugs with a topical effect

_ that are not very soluble, and even less in cases where 2

systemic effect is to be obtained. _
[0016] - Clearly, for systemic nasal administration camed

“out to obtain rapid action, it would not b logical to propose

the administration of particles with large dimensions, as they
would lead to a decrease of the dissolving: speed and
therefore a slow action. So the particles must absolutely be
kept within the range of small dimensions, without af the
same time causing them to be breathed into the pulmonary
tract. Therefore the paradox of powders for inhalation, in the
casc of nasal powders, is even more complex, since the

. particles would have to be small in order to dissolve quickly,

but not so fine as to risk being breathed, Moreover they must
be sufficiently large to be able to be handled duriag the
preparation and dosing of the pharmaceutical product.

[0017] The aim of the present invention is therefore to
overcome the problems described above and therefore fo

. provide formulae of drugs in powder form for nasal, pref-.

crably systemic, administration,

[0018] ' A further aim of the present invention is to provide -
formulae of drugs in powder form for nasal, preferably
systemic; administration which are adaptable to the msut-

flating devices currently available. -

[0019] - A further aim of the present invention is to provide
procedures for obtaining formulae of drugs in powder form
for nasal, preferably systemic, administration.

[0020] A further aim of the present invention i to pravide
insufflators loaded with formulae of drugs in powder form

for nasal, preferably systemic, admipistration.

[0021] A further aim of the present invention is'to pravide
primary particlés that can be used for the formation of

agglomerates usable in the formulac of drugs in powder

form for nasal, preferably systemic, administration,

SUMMARY

[0022] These and other aims that will appear more clearly
below are achisved by the formulae of diugs in powder form
as in claim 1. Moreover, claim 22 provides 3 procedure for
obtaining formulac of drugs in powder form as in claim 1.
Claims 18 and 21 provide, respectively, & nasal insufflator
loaded with a formula asin claim 1 and primary partlcles for

_ ohtauung agglomerates usable in the formulae as in cla:m 1.

_ DESCRIPTION OF THE FIGURES
[0023] FIG. 1 shows the primary particles of the pharma-

eenitiral foemula and the resneetive aaolamerates areordine
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10 the present xnvcntion, both rcproduced using the. tech- .

nique of scannmg clectron mxcroso‘é?)y (“sem”). -

[0024] In particular, FIG. 1.AL. shows a photo of the

primary particles obtained according to example 1, while
FIG. 1.A2. shows the respective agglomerafe obtained from .
those particles, also according to example- 1. The length of

. the white scale marked on cach photo corrcsponds, Tespec- -
- tively, to 20 and 200 micron.

o [0025] FIG, 1.B1. shows a photo of the primary pamcle's
‘obtained according to example 3, while FIG. 1B2. shows the
‘yespective agglomerate obtained from thoss particles, also

dccording to example 3. The length of the white scale

¢ miarked on cach photo cortesponds, respecnvely. to 10 and
*"200 micron. :

[0026] FIG. 1.C1. shows & photo of the primary particles

- obtained according to example:6, while FIG. 1.C2. shows
_the respective agglomerate obtained from those particles, -

. also according ta example 6: The length of the white scale
‘marked on each photo’ corresponds, rcspectwely. to 20.and

200 micron.

: [0027] Tnstead, FIG, 2 shows the dimensional distribution
.of the fragments-of chimerical agglomerates in example 6
«+ supplied with a Valois insufflator, in comparison with the-
- distribution of the agglomerates before supplymg In par-
~ticular, on the horizontal axis (“x") of FIG. 2 is shown the-

_ diameter of the agglomerates in micron, established by

screening, while on the vertical axis (“y”) of FIG. 2 is

" ‘shown the cumulative sub-measitre expressed 4s a percent-

age. The citrve. that joins the empty triangles describes the
dimensional - distribution of the formule according - to
example 6 before supplying; while the ciirve that joins the

_black circles describes the dimensional distribution of the
.. same formula after supplymg with a Valois Monopowder P
“insufflator,

' DETAILED DESCRIPTION OF-.THE
" INVENTION -

[0028] The present patent apphcanon aims to prov:de
remedies-to-the-difficulties-identified-above—aad-therefore

“dwcnbfewapfepammuwmdammmm
nasal-aetrimsTraion of
effect, by insufflation, insufflating devices loaded with said
-, Dew preparations, as'well as the technique and the interme-
“diate produc.ls necessary for their preparauon

- [0029] In ‘particular, the preparation of formulae able to
overmmmmdmﬂmﬁvmmmﬁm»dmms_ -

, preferably with a systemic

- requiresi-for-nasal application, new technological:solutions......
~based on.; mgthcwmmpmms—sumblenﬁ%mamma-

tiodi- of said formulae.

"[0030] - The present application lherefore describes how v

make a .nasal powder able to satisfy the two different

_technological requirements for:the preparation of the dose

and the supply of the prepared substance. Claims are there«

- fore made for nasal formulae made with a new technology

" with which powdéts may be obtained which, though com. " -
posed of primary particles having dimensions of a few:
.micron suitable for rapid dissolving on the mucosa and

therefore advantageously suited for systemic administration,
are presented as agglomerates of said particles, having

‘dimensions of hundreds of microns, and are therefore suit-
able for Ancine af tha dro in the inanfflatne The riowider for
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msuﬂlanon described is.able to deliver different quantitics -

 and miifous types of-&i9ps to the nasdilifbcosa.  EY'0L "

[6031] To satisfy not only the paradox of inhaling powders
in general, but also and above all the paradox of nasal

“powders in particular,’ the present -patent application

describes the construction of agglomerates from primary
. particles with small dimensions, held together by weak
forces of attraction. These agglome'rates, on.account of their
specmc behaviour ‘at the time of their suspension in. the

conveying gas flow to form'a cloud of solids dispersed in the

gas flow, make-up & so-called “chimerical” form of the
‘inhaling powder They are in fact preparcd from primary
particles with micronic dimensions (that is from a few ym up
3 féw tons of Am), Tn particular having a diameter-volume

 established by light scattering between 1 and 50 micron,

preterably between 1. and 29 micron.

[0032] Preferably, the dimensionel dlstrxbuuon of the pri-
mary particles (in the dfameter-volume fnterval from 1 to 50
micron) 1S Sueh as fo present & median diameter-volume
(ﬁso established by means of light scattering between 3 and
11 micron, 80% of the primary particles falling in the.
diameter range between 2 micron (D) and 20 micron
(Dgo), D, constituting the lower diameter percentile value;

that is the value not reached by 10% of the populationof the

primary particles, and Dy, constituting the higher diameter
percentﬂe valug, not reached by 90% of the population of
primary particles.

{0033} More preferably, the dimensional distribution of
the primary parucles (in the diameter-volume interval from
1.5 to 29 micron) is such as to present a mean diameter-

“volume (D) established by means of light scattering

between 4 and 6 micron, 80% of the primary particles fallmg
in‘the dianiéter range between 2 micron (Do) and 9 micron
(Do), Dy constituting the lower diameter percentile value,
that is the value not reached by 10% of the population of the
primary particles, and D, constituting the higher diameter

: ycrcenhle value, not reached by 90% of the populatmn of

primary parucles

[0034] Instead, the agglomerates are composed of primary,
articles as above and they exist only in the phases that
precede the supply of the product Theseé aggloterates have

- dimensions of hundreds of microns. In particular, these

g lomerates “have a diameter of ‘at least 106 micron,
sclected - by screenmg, more preferably their diameter

“selected by screening is between 106 and 1000 micron, and -
their shape. is generally spherical or roundish. For these

“reasons the agglomerates are fluid and suitable -for the
operations of filling the containers with the dose and for
‘dosing ‘inside ‘the insufflator. The air wrhulerice produced -
during insufflation, that is the conveying gas flow supplied,

suspending, the formula to create a cloud of dispersed solids,

‘demolishes the agglomerates at. least partially to create
;fragments giving origin—by reduction of the dimensional
distribution of the aggregatés—to & new powder (composed

of agglomerates and their fragments) with 2 dimensional
distribution having 2 prevailingly fion breathable diameter
(>6.4 um), but suitable for nasal deposition. :
[0035] In particular, the mist of solids dispersed in the gas
flow at the time of supply from the insufflator contains a
fraction of at least 80% in weight, preferably of at least 85%
in weight, or even more preferably of 90% ot even 95% in-

) wmcht nf cnhd: having a_non hreathahle dismeter (w6 4
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/.u:n) For cxamplc, cases arc prcferred where, in the gascous
. suspension composed of agglomerates and their fragments,.
at least 60% of the weight of the solids has a d1ameter,
selected by screemng, larger than 53 migron.

[0036] It should be noted that the reduction of the initial
dimensional distribution of the agpregates aocordmg to the
present invention for disaggregating in the conveying gas

“flow takes place uniformly but for a relatively small factor
" '(«8), preferably between 1.1 and 3 and even more prefcrably_-
. between 1.1 and 2. :

' [0037] In particular, according to0 a preferi'ed form of the

present invention, formulac of drugs in-powder form are

o supplicd for prefcrably systemi¢, nasal administration, by
- ~means of a suspension of said powder in a conveying gas

flow at the moment of supply from a special insufflator, said
powder being composed of agglomerates with a diameter of
“at least 106 micron selected by acreeumg, composed, of

. tomogeneous primary particles comprising the drug and
© structuring excipients having a diameter-volume ¢stablished
by light scattering between 1 and 50 micron, characterised

- in that said agglomerates, at the moment of their suspension

“in the gas flow, are at least parily disaggregated s0 85 to
_produce, in the cloud of solids dispersed in the gas flow, a

fraction of at least 80% in weight, composed of agglomer-

- ates and of their fragmeats, the solids contained in said
* fraction having 3 non breathable diameter,

. [0038] The resent application also describes a procedure ‘
~ for the preparation of & formula of & Arug (T poweer-form-for

nasal administration, which as said above i§ “chimierical” in -

“that 1015 presenﬁd as composed of agglomeratus of small
; pamcles (that is “primary” particles), such that once insuf-
- flated it.is transformed into fragments of such agglomerates,

~*,. rather than into the original primary particles. The primary.
“ parncl&s of this powder, having dimensions of a few micron,

in’ pamcular between 1 and' 50 micron and preferably

y

‘ Tight scaucnng) are obtained with a spray drying tcchmque,
: apphed to a solution of auxiliary substances (structuring
excipients and possible . additional 2ids) and drug. These
particles, having dimensions between 1 and’50 micron, or,
_preferably between 1.5 and 29 micron, ate called primary

' aTlicles, DeCAuse afler Thell produciion they are Agglomer-
- aled dircctly to obtain soft agglomerates, with dimensions of

a few hundred micron, preferably al least T06 micron, and

" selected by screening. This proceduire, Which 18 described in

‘greater detail -below, reduces by one step.-the method

described in patent EP1036562 for pulmonary soft pellets.”

{0039] Now, returning to the. agglomerates of the present
invention, these agglomerates are.therefore defined “chi-
merical agglomerates” because théir existence, o tetms of
in the insufflator and limited to the production Dphases that
precede insufflation, After insufflation with an air jet device

_(or, more generally, with a “conveying gas .flow”, and

therefore independently of the type of gas used to obtain the

jet), these chimerical agglomcrates are fragmented by the

_turbulence of the conveymg gas flow.

[0040] However, due to the relatively low dlsaggregatmg

‘factor (<8, preferably between 1.1 and 3, and more prefer-

ably between 1.1 and 2), the fragments obtained are not the’
primary particles, as described in patent EP-1036562, but:

still agurivatés of the. nrimary narticles  thatieh havine

Jan. 27, 2005.“__

dimensions smaller than the chimerical aggregates. In other
words, the rélatively low disaggregating factor (<8 or pref-
erably between 1.1 and 3, and more preferably between 1.1
and 2) distinguishes the present invention and constitutes a
fandamental difference with respect to the “soft pellets”
techniology, in which ‘one does not seek to obtam 4 mew

powdcr with an intermediate dimension, but one regenerates -

the primary particles from the agglomerates, obtaining a
cloud of parhcles with 2 prevalently breathable dimension
(<6.4 micron).

[0041] The fragments of chimerical agglomerates of the
present Invention are particularly suitable: for the nasal-

. administration of drugs because, after being deposited on the

nasal mucosa; since they arc weak. ag'gxc'gates of fine pri-
mary particles, they do not prevent a fast dissolving of the
drug. At the same time they are prevalently suﬁic:emly[
coagse to prevent their being breathed.

[0042] While the disaggregating of given chnnencal v
agglomerates of the present invention depends, to a certain
extent, also on the fluid-dynamic characteristics of the
insufflator used, the experiments carried out by the inventots
of the present application have demonstrated that a turbulent
conveying gas flow with a speed between § V/min and 15
Vmin and with a total supplied volume between 5 ml and 80.
ml is able to suspend and to disaggregate adequately, accord-
ing to the present invention, 8 dose composed of between 0.5
mg and 40 mg of nearly all the samples chosen from a vast
range of different formulae (that is comprising different
combinations hetween mean dimensions of primary par-
ticles and of aggregates) according to the present invention.

“While these fluid-dynamic conditions are -exemplary only
‘for insufflators by Valois (model Monopowder P), Miat

(Miat spa, Milan, Italy) and Puvlizer (Téijin Ltd. Tokyo,

“Japan), it was found that the disaggregating of the formulae

of the present invention was still adequate even in extreme

_ conditions, that is at gas flow rates created artificially with

external sources and between 2 1/min and 60 l/min, The
possibility of the operation at much slower or much faster
flow rates than those prescribed further confirms the versa-
tility of nasal powders according to the present invention. In
particular, in the case of slow supply (for example with the
Puvlizer insufflator), despite the need for several activations

until the complete dose has been supplied, no substantial
“impact was fonnd o the dimensional distribution of the
_supplied cloud of solids which always fell within the criteria -

of the present invention. Moreover, the experiments have
demonstrated that even & gas flow rate much higher than the
one usually generated in the insufflators currently on the
market does not regenerate the primary particles, but main-
tains the dimensional distribution of the supplied cloud of
solids within the range contemplated by the present inven-
tion Consequenlly, it has been demonstrated that the formu- -
lae of drugs in powder form according to the present
invention are suitable for use with all the nasal insuflators
currently on the market (or are easily adaptable by the expert
in the field; by. selecting a suited combination of the size of
the. primary particles and of their agglomerates).

[0043] It has thus been scen how thé new technology
described in the present application is ‘able to-countrol the
dimension of an agglomerate of primary particles during °
supply and guarantees that an aerosol will be obtained: that

is suitable for-depositing the drug at the level of the nasal

muensa after insnfllation in the nnstrils In xbu‘. wav the
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possibxmy of the supphed material entermg the. 1ungs iswvery .
slight. The peculiar formula of the primary particles and the

method adopted for’ prepanng themn ensure that these pri- '

mary particles give rise to- agglomerates which, when sub-

- jected to a turbulent jet of conveying gas, produce fragments
Jarger than the primary particles, Moreover,:thesé “chimeri- ~

cal™ agglometates and their fragments, on account of their’
composition, in the presence of water or of mucous are

- instamtly decomposed or disaggregated into the primary

particles, without in this way limiting the dissolving of the
drug carried. Thus, the availability for rapid absorption

- through the nasal mucosa—which is critical, for example, -
for a formula with & systemic effect, but may also:be |
-~ contemplated for determined topical applications, whén the
_agtive principle presents very poor solublhty—-m therefore

not prevented by the agglomcranon

L '-[0044 In pamcular, the primary pamcles acoordmg to the.

. ‘present invention. are prepared by means of & spray drymg
fhe Iug aml one or more -
—._ylphenidate, metoclopramide, midazolan, morphine, nafare-

OO aeiuvant

StRICtiring-excipients, =
- excipicnts, forex example througluhe d;;mgﬂag@gmau&nr

Wam-ﬂcoﬁ—l_isjélgyméa:dwg snc-exeipicnts=Ihe. struc-

*“turing excipients ar¢ described in more detail below, Among

adjuvani-exciprentseihe-ieading ones © Ge memtioned are

- surface-active substances. Further adjuvant excipients may
be &hm&nd:mapem&n%able ~gRaRtty==where

necossary—by the expert in- this field, from the “usual”
excipients-intrisfield; That 1§ Tro THose authorised by the

e Pharmacopeia. A non limiting exampls for 2 class of further
-+ :adjuvant excipients is represented by the various phanna-
A ceuucaﬁrarcceprﬁl’c prosciving agcnts

[0045] The method awordmg fo lhe prescnl mventmn
allows ‘primary particles to be obiained directly. in the.

S ibs - desired dimersional mterval, avoxdmg subsequent grmdmg
* . operations. . .

[0046] The structurnng excipients nece&sary for the forma—

- "tion and for the structuring of the primary particles may be

" tised individually or as blends and they are chosen from the

group that consists of sugars, anmiino acids, cellulos¢ poly--

_mers, cyclodextrings, chnosane, sohd palyethylenglycols

~and polyalcohols

-[0047} In particular, among the polyalcohols manmtol,
* sorbitol and xylitol are to be mennoued

[0048] In particular,. among the sugars, lactoee, stcrose,

glucose, trehalose and fructose are'to be mentioned.

[00491 . In pamcular, among the amino acids, glyune,
lcucmc and isoleucine are tobe menuoned

' {0050] In particular; dmong the somi- synthictic cellulose

polymers the natural or semi-synthetic celluloses are to be

mentioned, for example methylcellulose or hydroxypropy- -
hnethylcellulose

[0051] The primary pamcles (and also the agglc»merates
subsequently obtained from them) are characterised in that
fhe active principle (that is the- drugs) contained ig them-
replaces the strucmrmg excipient (or the blend of structuring
excipients) in 2 percentage between 0.1 and 90% and that

- these drugs are. for example chosen from the. group that
“comprises  analgesics; anh-cough drugs;  tranquillisers;

sleep-inducing drugs; drugs used in the Lherapy to break the

“hahit of emoking alenhnl and aninide:
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[0052] anudepressants antinauses; antiemetics; antihxs-_
“tamines; anncoagulauts, antikinetosis drugs; myorelax- -
ing agents; antispastic. agents; antimigraine agents;
drugs for the treatment of neurodegenerative. diseases,
of erectile dysfunctions, of osteoporasis, of sterility:
antineoplastic agents; local anaesthetics; antianzemic
agents; hypoglycacmic agents; peplides; vaccines, vita-
mins; hormones and antistress agents.

-[0053] Preferab’ly the drugs are chosen from the group that
comprises piroxicam, dextropropoxyphene, endorphin, diaz-

*epam, dimenidrinate, thiocolchicoside, alnitidan, apomor-
phine, buprencrphine, bupropion, buserelin, butorphanol,

- calcitonin, codeine, desmopressin, dihydroergothamin,
L-dopa, doxepin, cndlaprilate, dronabinol, recombinant '
human -erythropoietin, folic - acid, G-CSF (Gramulocite
Colony Stimulating Factor); growth hormone secretagogues

" (GHRE-6), ghicagon, gonadorelin, goserelin, aloperidol,

- heparin, hydromorphion, growth hormone, insulin, LHRH,
lorazepam, lidocain, lipressin, melatonin, meperidin, meth-

lin, palbufin, -naltrexone, nicotine, estradiol, -oxytocin, -
progesterone, prometazin, propanolol, parathyroid hormone,
raloxifene, serotonin, sildenafil, tamoxifens, testosterone,
‘tetracosactide, derivatives of delta-G-tetrahydrocannabinol,
sumatriptan, urokinase, vitamin B12, endorphms thio-
colchicosides and caffelng.

[0054] Depending on the composition aud on the preseice

of the structuring excipients as above, these primary par-

ticles may be grouped together to form chimerical agglom-

- ¢rates. The primary particles are agglomerated by making

- them yoll in a: cylindrical or kidney-shaped glass container

. which rotales on its own base. The inventors of the present

“application have fotnd, however, that, if -the rolling con-

tainer is made of bakelite, the formation of the agglomerates
_is faster, more reproducible and quantitative, even starting. -
from powders that do not tend to form. eléctrostﬂtic charges e

[0055] In pamcular, the procedure preferred for obtazmug i
" formulae of drugs in powder form decording 10-the prewnt ‘
invention comprises the following phases

[0056] the preparation of a-solut
drug and the structuring excipients and optional . %
adjuvant excipients, for example surface~actrve sub-
stances, ) . Lo

[0057]  spray drying to give the pnmary parﬁ%?éﬁ? 99 o[asuoo' .

[0058] agglameratmn of the prxmary partlcles by osinoey
rolling, - ’ . 0913859N

[0059] selection of the agglomer 9
of at least 106 micron,

B admvant cxcqnents T paracy. _ y
is obtaned by miXxing a G5t § ot Ty withone or,
more s¢cond solutions of structuring excipients and option-
ally of adjuvant-excipients, in particular surface-active sub-

" stances. Preferably, niuxmg is carried out in such proportions
as not to cause precipitations of the solutes. Preferably, 107 - -
nhtain the. diffarent znbitione snlvents are neerd which are
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without the risk of being breathed. This objective is achicved

.- by the formula according to the present invention, since the
- - dimensional distribution of the nasal powderis such that at
- least 80% of the weight of the.cloud of solids supphed by the .
 insufflator has a tion bréathable diameter, that is larger than
- 6.4 micron, The demolition of the chimerical agglomerates
-according 'to the present invention. therefore leads to . the
-obtaining of fragments which are still composed of aggre-
~gates- of primary paricles, and which as such possess
‘dimensions of some tens or hundreds of micron

”'[0123] The powder of chimerical agglomerates obtained

according to example 6, emitied by the Valois insufflator,

" was therefore collected from a series of screens, in order to

determine the - dimensional distribution of the cloud of
powder supplied, The result of this measuremient is shown in
FIG..2, in comparison with' the ongmal dimension of the

agglomerates. It may be seen that the emission of the powder

(having 2 mean dimension of about 400 micron) has pro-
voked the breaking up (for a factor of about 2) of the

“agglomeratcs into fragments having a mean dimension of
" about 200 micron, particularly suitable for nasal deposition,

since they are still composed of aggrégates of primary
particles, Moreover, it may be seen from FIG. 2 that about
84% of the fragments produced have a diameter larger than
75 micron. Moreover, o measure the fraction of fine (breath-

' able) particles in the cloud of solids emitted by the Valois

(Monopowder P) insufflator, the formulae according to
cxamples 1-6- were subjectcd to the “Glas Impinger test

- (Apparatus A)” as listed in the European Pharmacopeia,
edition ITI 1997, paragraph 2.9.18., page 143, The values of

fractions of breathable particles (<6 4 micron) measured on

- the different formula¢ according to the examples 1»6 were in
all cases less than'5% of the weight.

[0124]  Determination of the Dissolving Speed of Caffeine
by the Chimerical Agglomerates

[01237 The presence id the supphed products of fragmcuts
of some hundreds of micron is desirable fo ensure deposition

in-the nose, but at the same time it must no limit the

dissolving of caffeine by the primary particles. To clicck this,
50 mg of chimerical agglomerates obtained according 1o

* example 6 were putinto a container of distilled water at 37°
. C., kept consiantly agitating, At set intervals of time, an
‘amount of solution was analysed to determine the quantity

of dissolved caffeine. The result obtained showed that the
whole dose of powder was dissolved in less than one minute.

1-28. (canceled) "
29, Methed for obtaining drug formulae ia powder form
comprlsmg the followmg phases:

the preparanon of a solution comprising a drug and onc or
more structuring excipients and ‘optional adjuvant
excipients, for example surface-active substances,

- spray drying 10 givé homogeneous primary paruoles hav--

. ing a diametér-volume established by light-scattering
compnsed between 1.and 50 micron,

agglomeratmn of the primary particles by rolhng,

- selection of the agglomerates with a diameter of between
106 and 1000 micron,
30. Method according to claim 29, wherein the solution

~ comprising the drug and the structuring exclpient or ‘the
- strieturine peeinients and the, ontinnal surfaceeartive sih.
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stafices is obtained by mixing a first solution of the drug with

one or more second solutions of structuring excipients dnd
of optional adjuvant excipients, in particular surface-active
substan¢es, _

31. Method according to claim 29, wherein the first
solution and the second solution or the second solutions are
obtained using different solvents which can be mixed with
cach other,

32. Method according to claim 31, wherein the first
solution and the second solution or the second solutions are
obtained using different solvents with the addition of a
further (co-) solvent as a miscibility mediatar,

33. Method according to claim 29, wherein. the drugs

-teplace the structuring excipient in a in 2 percentage
‘between 0.1 and 90% by weight and. are chosen from the

group that compriscs analgesics; anti-cough drugs; tranquil- -
lisers; sleep-inducing drugs, drugs used in the therapy to
break the habit of smoking, alcohol and opioids; antidepres-

‘sants; antinauses; antiemetics; antihistamines; anticoagu-

lants; antikinetesis drugs; myorelaxing agents; antispastic
agents; antimigraine. agents; drugs for the treatment of
neurodegenerative diseases, of ercctile - dysfunctions, of
osteoporosis, of sterility; antineoplastic agents; local anaes-
thetics; antiznaemic agents; hypoglycaemic agents; pep-
tides; vaccines; vitamins; hormones and antisiress agents.
34. Method according o claim 33, wherein the drugs are
chosen from the group that comprises piroxicam, dexiro-

- propoxyphene, cndorphin, diazepam, dimenidrinate, thio-

colchicoside, -aluitidan, ~spomorphine, buprenorphine,
bupropion, buserélin, butorphanol, calcitonin, codeine, des-
mopressin, ditydroergothamin, L-dopa, doxepin, enalapri-
Inte, dronabifiol, recombinant human erythropoietin, folic
acid, G-CSF - (Granulocite Colony. Stimulating Factor),
growth hormone secretagogues (GHRP-6), glucagon, gona-
dorelin, goserelin, - aloperidol, heparin, hydromorphon,
growtti hormone, insulin, LHRH, lorazepam, lidocain, lip- .
ressin, melatonin, meperidin, methylphenidate, metoclopra-
mide, midazolan, morphine, aafarelin, nalbufin, naltrexone,
nicotine, estradiol, oxylocin, progesterone, prometazin, pro-

‘panolol, parathyroid hormone, raloxifens, serotonin,

sildenafll, tamoxifene, testosterone, tetracosactide, deriva-
tives of delta-9-tetrahydrocannabinol, sumatriptan, uroki-
nase, vitamin B12, enderpbms, thxocolcmcosxdes and caf-
feine. .

35. Method accordmg to claim 29, wherein the structuring

‘exclpxents are chosen from one or more substances chosen

from the group that consists of polyaleohol, sugars, amino
acids, cellulose polymers, cyclodextrines, chnoaa.ne and |
solid polyethylenglycols L

36. Method according to claim 35, wherein the polyalco-
hols. are choscn from the group that consxsts of manmtol
sorbito| and xylitol.

37, Method according to claim 35, wherein the sugars are

-¢chasen from the group that comsists of lactose, SUCrose,
. glucose, trealose and fructose,

38. Method aceording to claim 35, wherein the amino
acids are chosen from the group that consxsts of glycme,

- leucine and isoleucine. -

“39, Method accordmg to claim 35, wherein the cellulose
polymers comprise natural or semi-synthetic celluloses, for
example methylesilulose or hydroxypropylmethyleeliulose.

40, Method according to claim 29, wherein-the primary
pasticles also comprise one or more adjuvant excipients, for
evamnle anrfaceactivi arhatanoes
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IN°| Documento | ~ Titulo
D1 U82003,01490.62 treatment of inflammatory processes | 07-08-2003

D3 U8200'50019411- Powder for nasal a@ministration of

192’

" El objeto de la presente solicitud se cataloga en AB61K31/517, A61P11/00, de

acuerdo con la Clasificacion Internacional de Patentes (IPC).

3. Dela sol'_icitud de Patente
3.1 Reivindicaciones (articulo 30 D 486)

‘Existe falto de claridad y concisién en las reivindicaciones independientes 10-12 por

la expresion “al menos uno de los compuestos mencionados en la reivindicaciones 1
6 2”"; es necesario que la expresion “al menos uno” sea eliminada o.cambiada por un
término concreto acorde con la materia soportada.

4. Reivindicaciones relativas a un uso o a un segundo uso (artfculos 14y 21D
486)

De acuerdo con los articulos anteriores, las reivindicaciones 1-9 que reclaman el uso
de un compuesto no son patentables puesto que el uso no es un producto o un
procedimiento tecnolégico; por tanto, tales reivindicaciones deben eliminarse del

~ alcance de la solicitud.

~ 5. Excepcién a la patentabilidad (articulo 20 D486 literal d)

- De acuerdo con el articulo anterior, las reivindicaciones 13-17 que se relacionan con

un metodo de tratamiento estan exceptuadas de patentabilidad; por ende, dichas
reivindicaciones deben eliminarse-del alcance de la solicitud.

6. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente es 04-

- 02-2005 se buscaron documentos del estado de la técnica relacionados.

Fecha
Publicacion

‘Use of tyrosine kinase inhibitors for the

27-01-2005

drugs.

D1 en folios 87-92 y D2 en folios 93-100.

- Dise relacbna con un método para tratar enfermedades inflamatorias de las vias

respiratorias o de intestino, que consiste en administrar derivados de quinazolina de

' formula (I u otros inhibidores de tirosina quinasa (folio 87, portada).

D2 se relaciona con formulamones de un farmaco en forma de polvo para
administracién nasal y un método para hacer dichas formulaciones disponibles, asi-

“como a las particulas primarias para obtener aglomerados de (folio 93, portada).

- Exp 2007 79189
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7. Anilisis de patentabilidad (articulo 14 D486)

7.1.  Novedad (articulo 16 D486)

- Se solicita en las reivindicaciones 11-12 medicamentos en forma de suspension y en
forma de una disolucion para la aplicacién nasal que contienen un compuesto de la
reivindicacion 1 (derivados de quinazolina, pirrolo-pirimidina, pirimido-pirimidina o
quinolina) con uno o varios excup|entes

SOLICITUD D1

Sl
Medicamentos para inhalacién en forma de

| Medicamentos para inhalacién en forma de
suspension y en forma de solucién que contiéne:

suspension y en forma de solucion que
"|_contiene: '

S

un compuesto derivados de qumazolma pirrolo-
pmmadma pirimido-pirimidina o qumolma (folios
91-92; pag. 17-18) v

S|

un compuesto de la reivindicacién 1 (derivados
de quinazolina, pirrolo-pirimidina, pirimido-
| pirimidina o quinolina)

con uno 0 mas excipientes farmacéuticamente

| con uno o varios excipientes . _
‘ _aceptables (folios 89-90; pag. 7-8)

Dado que en D1 ya se divulgan medicamentos para inhalacion en forma de
‘suspensién y en forma de solucién, que contienen compuestos derivados de
quinazolina, pirrolo-pirimidina, pirimido-pirimidina y quinolina (compuestos iguales a
los sefialados en la reivindicacién 1 de la solicitud) con uno o mas excipientes o
vehiculos convencionales; se considera que la materia reclamada no cumple el
requisito. de novedad

7.2.  Nivelinventivo (articulo18 D486)

Se solicita en la reivindicacion 10 un medicamento- en forma de polvo para la
aplicacién nasal que contiene un compuesto de la reivindicacion 1 (derivado de
quinazolina, pirrolo-pirimidina, pirimido-pirimidina o quinolina) con un tamafo de

particula promedio entre 0,1 a 200 um y opcionalmente uno o mas excipientes.

D1

SOLICITUD

Medicamentos para inhalacién

forma de solucién que contiene;

| Sl

‘en forma de suspensién y en’

Medicamentos para inhalacion
en forma de suspension y en
forma de solucion (folio 90;
pag. 8) que contiene:

“D2

sl

Medicamentos para inhalactén
en forma de polvo que.
contiene;
(folios 96; pag. 3)

un  compuesto de Ia
quinazolina, pirrolo-pirimidina,
pirimido-pirimidina o quinolina)

reivindicacién 1 (derivados de -

K

un compuesto denvados de
quinazolina, pirrolo-pirimidina,
pirimido-pirimidina o quinolina
(folios 91-92; pag. 17-18)

NO
un farmaco
(folios 96; pag. 3)

.Sl e AR

con uno o varios excipientes

farmacéuticamente aceptables

con uno ¢ mas excipientes

con tamafio de partlcula entre NO — _
(0,1-200) um con tamafio de partlcula entre |-
(0,1-200).ym (fO|IOS o7; pég 4,
‘ parrafo 00381 .
Sl Si

con uno o mas excaprentes
farmacéuticamente aceptables
(folios 98, pag. 5)

‘Exp 2007 79189
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En el estado de la técnica se encuentra D1 que divulga medicamentos para
inhalacién en forma de polvo que contienen compuestos derivados de quinazolina,
pirrolo-pirimidina, pirimido-pirimidina y quinolina con uno o mas excipientes o
vehiculos fisioldgicamente aceptables, tal como se muestra en la tabla comparatlva

Asi, la soficitud se diferencia de D1 en que sefiala que el farmaco tiene un tamario de

particula promedio entre 0,1 a 200 um.

Y el efecto técnico que logra tal diferencia es obtener un medicamento en forma de -

poivo con tamarfio adecuado del farmaco para la aplicacién nasal.

De manera tal, que el problema técnico objetivo de la solicitud esta relacionado con
la necesidad de obtener un medicamento en forma de polvo con tamarfo adecuado
del farmaco para la aplicacién nasal.

No obstante, se encuentra que D2 ensefia que en la preparacion de formulaciones

‘para administracion nasal las particulas primarias del farmaco estén entre 12 50 um

(folios 97; pag. 4, parrafo 0038).

Asimismo, se encuentra que la solicitud sefiala que el tamario de particula promedio
del farmaco estd en el rango preferido entre 5 a 25 um (folio 48; pag. 11).

Por consiguiente, para un experto en la materia el medicamento reclamado es obvio
a las ensefianzas de D1 y D2, por lo que esta materia no tiene nivel inventivo.

8. Conclusién

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad

- Andina, se le indica que debe dar respuesta dentro del término de sesenta dias

contados a partir de la fecha de notificacién de la presente comunicacion. En caso

de no dar respuesta al presente requerimiento, o si a pesar de la respuesta

subsistieran los impedimentos para la concesién, se denegaré la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra
éino procede recurso alguno en la via gubernativa.

.y

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El antenor requenmlento fue notificado por fi jamén en lista, de fecha

78 vEB. 70
CONCEPTO TECNICO EXAMINADOR TECNICO
No. 237 Cédigo No. 202079
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