Powder Conpositions for Inhalation The present
invention is concerned with powder fornul ations for
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form ng such powder fornulations. Powder fornulations
typically consist of a binary m xture of small drug
particles having a nean aerodynam ¢ di aneter of about
1 to 10 microns, arkbwderoGumpsationsforintabatiorat eri al for
said drug particles. These conmponents are usually
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and polypeptides having molecular weight from 0.25 to 1000 KDa, and derivatives thereof;
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and phospholipids or derivative thereof, e.g. lecithin, more particularly soya lecithin; talc;

titanium dioxide; aluminium dioxide; silicon dioxide; and starch.

Other very useful force controlling agents are the salts of fatty acids such as lauric acid,

palmitic acid, stearic acid, erucic acid, behenic acid, or derivatives (such as esters and
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palmtic acid, stearic acid, ‘erucic acid, behenic
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during filling, transport or use.
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in excess of 2 hours. In The Journal of Aerosol

Medi ci ne Vol 11, No. 3, 1998 at 143-152, an inventor
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Applicant has now surprisingly found that powder formulations consisting of interactive

mixtures of fine drug particles and carrier particles can be obtained if the fine drug



particles. Indeed, drug-drug interactions appear to be
energetically unfavourable relatively speaking and it
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with treating carrier particl4es rat her than treating

the surface properties of drug particles. However,
appl i cant has found that surface coating carrier
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i n Pharmaceutical Powder Handling", |nperial College
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i nteap %larsw.f%F ezt op Ve AGERhE malsEa e g mtwmla the fact
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resylts in an incre d cant.act of the particl
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af fmlpnoeqjofbl@qmssm utvmﬂotnrasl bavarg@aie@ﬂlcc!@atldmtof thestoptanel-vakes
par ele g

norﬁahﬁ Eg%e eﬁ?&%g b?/gitl{l‘lg{] tga’ls? «@M ﬂkaﬂﬂulaﬂf{n"?a@l% even more
Hy dragjshiatly s,matllyr than@he tendency of a conpound to be

sol vated by water. More generally, hydrophilic

C O MR El Beth@d6F chﬁa@d&ﬁfgka hvy@faﬂiukcydrugat 8y mpPdsug its@ontact angle

sol vati on he s r | | ows h conmpoun
© o Fanapen g P R B e T R ERB R mey
c arbefcharmtsized l@&ewmtceﬁtao‘t bhgissnaatler tian @0 S, mddy gard@itarlyi smaller than
”Htx%r'é"vlersl ageea har ¢ Cstn?aﬁl y gd %y, the fact that they
possess AR QPn SUFTAtE TEenti On  val ue and have the
ability to form hydrogen-bonds. There are many
parotaitistagding the gensraliey of shecpadseri nverpign.BYing regard &h‘b% {pregeing, the
mepréemhn\a@ﬁtfoarrﬁsaa;culaa hiran@gba \Hen WAbIBYedRR the ifdrinfation of
coefficj.ent. dr oph |Y| c conpounds have | ow val ues for
t hitydroghitie ?‘?:‘$Sent In particular, hydrophilic drugs may
be characterized for the purpose of the present
i nVBmrtfolowirsirkpsubstgces inlpotidilar cdndgamplofer o forthlations of the present
octlmg onvater partition coefficient (Log P) smaller

nore particularly smaller than 1, even nore

Active substances may be chosen from beta-mimetics such as Levalbuterol, Terbutalin,
Reproterol, Salbutamol, Saimeterol, Formoterol, Fenoterol, Clenbuterol, Bambuterol,
Tulobuterol, Broxaterol, Indacaterol, Epinephrin, Isoprenaline or Hexoprenaline; an

Anticholinergic such as Tiotropium, Ipratropium, Oxitropium or Glycopyrronium; a



particularly smaller than 0.5. Another nethod of

characterizing a hydrophilic drug is by neasuring its
w@onraci44angl e agai nst water. In particular, PCI/EP2006/011941

hydrophilic drugs for the purﬂose of the present

I nvention may be characterized by a water contact

angle smaller than 90 , nore particularly smaller than

80 GorGbSiBrof §iRh RABtikdehr 'ﬂoﬂep%ﬂ'&l: |Bﬁﬂesbﬁla@ CY(Qesomde, Mometasone,
Not wi t hst andi ng the generality_ of present
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| ast, |ral ukast, ran ukast
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Phosdadie gb15sat @RS - B phis bBhacrethiduRS thhl frdWsd@ e prdsent
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15 Forinysafonre: &lbw@r‘%@%ﬁwx WWWW&‘PA‘%F B3 da@rigM;
SUGhsufif; cm,BPi qMcrmr DHRFI;JVBGEFHGH? ;lysazyﬂﬂl alpﬂaukdt@lobamﬁ Basis

Mor h| Fent an ZoCi n rphi ne,
Por TR sic RRVRAtERET S abERR: SpagbwticpA:
agambkimss VEGF; Siyntbegpdid; krypsii; Stfe@ﬁ;kmﬁbej 1nﬁffer9in&;ﬁib0ﬂnamhﬂ&ase;
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20 corw;asnpmdsn ldviathy®ximphiatass betargalaftosidases parglyrpid howieone, calcitonin;
. , S
opt e hoh A&l @3, DNASe SRR B ARMS illdhine)
di aasglegeemmnhlbltcm tAIY- e@mmgioaelem(q:g reAnjibagiasy mocgrsy somatostatin
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ol i go- nucl eoti des and hi gh nnlecular wei ght
25 polphgscicdiently dabve potainghidtas péptidabirmomds agtok@ss, ghoath fattod,

t h t
R TIRLRT T M—

| gMervous systems, factors acting on humoral electrolytes and hemal substances, factors

acting on bone and skeleton, factors acting on the gastrointestinal system, factors acting on
the immune system, factors acting on the respiratory system, factors acting on the genital

30 organs, and enzymes;

Hormones and hormone modulators including insulin, proinsulin, C-peptide of insulin, a

mixture of insulin and C-peptide of insulin, hybrid insulin cocrystals (Nature
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i nsulin; GCSF, GMCSF;, LHRH, VEGF, hGH |ysozyne;
al pha-1 actogl obulin; basic fibroblast growh factor
r; (bFGF); asparBgi/RR®e¢/011941

t PA; uroki nase- VEGF; chynot?&psin; trypsin;
strept oki nase; interferon; carbonic anhydrase;
oval bum n; gl ucagon; ACTH, oxytocin; phosphoryl ase b;
|a| ﬂi@leﬁlﬂl@lo@ﬁ Q@Mﬁtsezs,eooza,emﬁh ihﬂri;mo‘vla%@@ﬂl?ﬁﬁi Hormone, luteiniz_ir:jg

evot hyr oxi n; phat ase; t 9- gal act osi dase: r 0j.
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X A o
c ofattang @cting @8 khetgemital srgans pndtheir derivatives, ayal eguesrad crggenprs. As
interferap, . Lo | 3.0S:3 .9
prferaes g i i REE i khun HATHERT, R elEbeq n 5. ot Nos
ho4,008(268, 4,086 2% i41184, 57 # 3K, 8 Sfand 6,0 5904 fcarcbegnentigeadi ng on
t he cardi ovascul ar system factors acting on the

CefitthAbpoftREl olBlotiBBSictk FARE:YIAMSdS MR Bihers] @fh@psiedt | Ng
on hunoral electrolytes and hemal substances,
8

) . factors
acERHPCY colgmestiatiptiog @it GO ey Racioghagh stpating factor
Ja&IM-QISR} £t a0RbhaBY S816WY) stifnalatify Bct&QM-OSF)PBukobfte pidTiiéRion

system factors acting on t respiratory .syste .
£ aBt16% RreBaEPh & <uPiok Meriea Moo migeoidinp 5\l feration
Hostiuneisg fbwdr, iegianeccyiostolifaatsms(stimdhting) factod, melfadtor, VIIL;
proinsulin, Gpeptide of insulin, a mxture of insulin
an - . i .
i e i
hoinplpding bona Ghe ngntide.catedyraishormengrapd s actiygyfragments (osteostatin,
hoﬁm%ofc%%}?@ 154 15*%5,%e (keI bord @rRAGSHGNY profteriBh C
a

[
hor none H' . anylin, oxytocin Iuteinizin% hor none
( COoPRORPIPY g EMED Apwmil A6 40%2) 21l BYF s dpativgs and
f Ohdaiogd @ereést MUl ati ng hor none, gl ucagon
prost agl andi ns, estradiols, testosterone, and other
factors acting on.the. ital orga .t hej .
aeF e et B e B e B nhethuronians
s a¢hymbotry iR, trepsimhtPhngueptokins { wekiese, asnctehiys coldewesd nedinogen,
I N . . A .
Sy pppsbsen i debhinal, ARy el fnd iperdlide dismutase
Het®Vpoi eti c or thronbopoietic factors include, anong
ot hers, erythropoietin, granulocyte colony stinulating
f agh®med ifrclGR i epatdis®) MMR Yh€s B8 efuaphageruséliayahdPdlidpgraccines;
factor (Gw CSF) and nacr ophage col ony stinul ating

f a&%% %@{c{ueda %%gé;%?ﬁhﬁ%@fr% Q\II (félg WF‘R%?I’QTI?»%%IJQEmaI growth factor

pr épar aton

t hE§iTD dhoibést growtp ifagtas I(IiﬁF){inwﬂin-%iétr growviyrfacteri(Kal).drapsfgrming

fa ’ ! > ) . .

¢ a?%g{h (Iiaéaifgi’ég)'é ?lg%%bﬁr??@éelll g%v@ﬁ Faefdr @ﬁd%h@ﬁép@ﬂaﬁe growth
actor 5

Factors acting on the cardiovascular system including factors which control blood pressure,
arteriosclerosis, etc., such as endothelins, endothelin inhibitors, endothelin antagonists
described in EP 436189, 457195, 496452 and 528312, JP [Laid Open] No. H-3-
94692/1991 and 130299/1991, endothelin producing enzyme inhibitors vasopressin, renin,



Therapeutic factors acting on bone and skel eton and
agents for treating osteoporosis including bone Ga

w@eprioesa43 par at hyroi d hor m)nelgand its active fPEHRRIN&G011941
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(osteostatin, Endocrinol ogy 9, 324, 1991), histone
H4A-rel ated bone formation and proliferation peptide
(OGP, The EMBO Journal 11, 1867, 1992) and their
mJir@'[oE&sm dehglwaﬁsiin/m&ngménﬂnﬂll mmﬁ)tdnhiﬁ i mhib,ltoEaﬂgwmmnahxdceptor
%{?fﬁpxbl%io zﬁ%@ tggt{lritﬁet%eﬁndﬁggNP)a fl (r:d;/ abig a h@&%\g’p? %é algac{(])rs acting on
st the pftnﬁ‘kll andzpmpheraloicrvnmssstexpamdmhag <ppmq1d ogptidesgep.askephalins,
ge h L 0
St ér/ eplipolE hr%’élreo?r %gPa {o}{ Eﬁf F§1 cgﬁg(mnp% gg' pélﬂ@@p%gﬁ% (CGRP), thyroid
di bumblas'elez(swb)mnddaémﬁﬂe@w mslldadetlmp)&ﬂ"RHl [¥ Baidin]No. 50-
( ! 73] Y PBRU.S. Pat. No.
CEAEHors AT 1P oS0} b L s e 8T, e
NGK 13, 1N2)].3ind neysotensinral growt h factor (EGF), fibrobl ast
gromh factor (FGF), insulin-like growth factor (1GF),

tr m&iwcm%]@x t6¢ Qe dintbamhlaystdnd fatihdingiedteth aid@deafihyved
ceI | growth factor ( PDGF), and hepat ocyte growth

|
B TR Qe LA P
ar tcmtroldsmhwhamatsm, @ésma chglestdnol deyelam dwtahioh |cm;entratxons such as

Gesuih, B O3 A i T8 A Ry BRGRE RS mgisule

[ LACAMO) eqpresens exapppiary cRligdirsipn Getogsnd 130299/ 1991,

endot hel i n produci ng enzyne i nhi bitors vasopressin,

r eFﬂcfbrsﬁddﬁﬁ@énj&H&lhmeb anditgtiaBit@bShdludidg, substadbetveihi regulad the
angl ot ensi n t.or i,ot ensi n to .
iR PLie ey St priTep G et heahde (RREP ayrgensin
antiarrythmc peptide ; Factors acting on the central
anbacpes Wiptteachdn thesensaumsgany including faptotsirdiiahgonpsl diedensitivity of the
pe%logseo?%\#lgi sBch a@%@{gﬁ@lp ns, endorphins), neurotropic

facto calcitonin gene rel ated peptide (CGRP),

PIER RS R LT N N

(U S. Pat. No. 3,959,247), JP [Laid Open] No.

5 2Fat toBse@ gl @itize i@mn@e syBtem inmingélfaqumfz)x}ntmhimﬁammation and
ne

oy AR AL PloghE Sl 2o B e i ARSI DRI e g
onchqmnmtalpe@tldemd@rgdv’ésmammd hemal substances i ncl uding
factors which control hemagglutination, plasm

c hmteﬁnﬁmhmhg\ceémloamyrmmdslzém r€OMbBiAt qaa;itidem protdigsiwhich
Icﬁllpgf %;g?s: al?} %ﬁ%& ?%r %?x@%ﬁpgegrw%gd pollen, arr;g trlllese ma?eglals alone or

together with coupled to haptens, or together with an adjuvant.

The present invention is particularly useful in the formulation of hydrophilic and moisture
sensitive active substances, such as the salt forms of any of the compounds mentioned
above such as the chloride, bromide, iodide, nitrate, carbonate, sulphate, methylsulphate,
phosphate, acetate, benzoate, benzensulphonate, fumarate, malonate, tartrate, succinate,

citrate, lactate, gluconate, glutamate, edentate, mesylate, pamoate, pantothenate or
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WO p7aei4my subst ances which r

(1 CAM 1) represent exenplary cell adhesion factors;
Factors acting on the kidney and urinary tract
ﬁ?ulate t he functPGHER006/011941

t he ki dney, such as brain-derived natriuretic peptide
(BNP), and urotensin; Factors which act on the sense
organs including factors which control the sensitivity
thyﬁhﬁydéﬁlfth&uﬁ oidn@aBSforns Sk adeh a8tk tpadpicate; phosphate, succinate
Cheno erapeutlc agents, such as paclitaxel, nmytonycin

C, T B@RI**and doxor ubi cin; Factors acting on the i nmune
systen1|nclud|ng factors which control inflammtion
ar@mmiatiogﬂ mairringmb%m'snedm@n fetichotirergih pracogticosterrid, alone or in
iy EorhRoh SEROF QR A B S Rin G BEbE it AT e
syagtives maz éejprsavenfrle sadrasiestenrforny sysh jagiebetamingtio iregal Sorpme- g h
”qxva%tem?%umw BFASteroPitmBraR StoffRA@b tRhie esalbaaaofsaﬁma@&

pol I en, and these material s al one or toget her wit
c csaw@aolwaf?atm(@meter@rl -hydigsy-Repphifioats); aha erEiiqestamid. in qlﬁéorm

Préaf Bker ﬁmﬁtﬂeaﬂnét%s%rﬁﬂr&ﬁ’dn@k | utidss6hd PropishateN@iamcinoline
formul ation of hydrophi lic _and noi sture sensitive

acttiaf él@@b@ttaﬁe%golmg Bchonide 2| esteten riampigplig aggtonidn 2 Izgfisodium

t i‘;ﬂaofpﬁsfe QA INROEde RRRIEI 2 RRAYiSucSiHAE) nibtetdsehe FltbA, ioflRteprednol
ro i odi de, nitrate, carbonate, sul phate,

né?%%? %Iphate phosphat e, acetate, benzoate,

benzensul phonate, funmarate, nalonate, tartrate,

s U eimvat peeferddtemippdimentaof tha peesengjinventinmthe forghlatienaentains an anti-

t . .

TR R b o B3 Shymoniom bromide

ade eapefrrolptieb mrmwen breshide prriptrepiug hramidrat e or

et abonate. Fornul ati ons containing a beta-m netic, an

arhiandtie® bipe@ ogihe pREcnfinCentibn MEXS isreiidbd adctod obfreatifly Auydical

nati on .t.hereaof. constitute .pref nbodi
o O BBOERPE Mg = rieSd® AGH PGt Do GFBY gy
i rofsielpkesatt irvsiton. Sgd m)wdbumbly ﬂmalﬂy beddainistered fogparentemby to an
fqr" | ey k&uter g%;9l f umar at e,

hat or
f of ot Batgflt’ (AN rb,yl allab]urf *anor ?dre anH’rf‘al?e or sal met er ol

X|nafoate (salneterol I-hydroxgﬁz naphthoate} or a
[8)

c ok methpd eidpruipting Pewder fospations Bgseipabpys desasibedhformas yet another

beghrdtimanaes islemioapi onate, fluticasone propionate,
triancinol'ine 16, 21-di acetate, triantinoline acetonide

2 amcinol i ne acefoni de .21
h’élgg mltumlor%s otf {h reser t ‘“ﬁ"é““g% e Be p&%oaff 1 Seurcrtll % I&g%neg%gf\t the drug

rmsrﬁtsalth Inlsmmatt wth the abmlspteeacmmht @f@@mgﬁt@lmg agerd. Close
?gcr%htaﬁ O?Paqu{lgq)f m-c%hfmmagnaglgnt mﬁ derg?)ﬁr‘?i@lEs is ﬂ&%&&&%ﬂd the

on contal ns
important to achieve a reduction of the auto-adhesion forces established in the bulk drug

powder. The close contact can be achieved by methods known to the skilled person.
Particularly, screening both drug and agent through a narrow sieve gives a neat dispersion
of both particle populations. Appropriately sized sieves for this operation are e.g. 25 to
250 micrometer size (500 to 60 mesh according to BS 410), more particularly 25 to 180
micrometer (500 to 85 mesh according to BS 410), even more particularly 25 to 90
micrometer (500 to 170 mesh according to BS 410).
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cholinergic agent in salt formsuch as oxitropium
brom de, glycopyrronium brom de (glycopyrrolate),

WO proanes3ps um brom de or ti ot rppl um bromnm de. | NPGHBPIVE6/011941

aspect of the present invention there is provided a
met hod of treating a nedical condition conprising
admnistering to a patient in need thereof a

p hl&fdﬁt&ﬂﬁllymj alcahatipelyybéendiag atdhaixing @ﬂﬁratus infay ®8 hppdiad toSahieve

b t

P PR Yo SpaPi T b oRa KRR Fieon o fgdeR
f omd excdikp| High sheBRhixerécanetisodbe usekd xfftkmfmd aﬂmsm@ ppapacties of the drug
f
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t : tact th th
o Bendlig e & b o e ol g agent. O ose
contact of art| cles_ of force-controlljng agent with
drifitpe fas ¢rg P9é§°175§° h%@gg%?%sérmwpﬁﬁm F?n @me%'ﬁPé\?fé’ ngt of
r &Hélzi‘ﬁ)f Rat®fizd fagadHoPtha tHheIsd tef @h&ﬁa&e@ﬁﬁ@hbmrqe& ih the

t he buI The cl o e . cont
B At Bl meRIE skenlfon SRR EoRd i b Sfble size. The
Papréferead| rﬂﬁtﬂoyl is &Qﬁﬁ&;ﬁisﬁt@nh&h@arﬁhﬁug il vhivf @pdin biige ltl@hlng

ootk s PR 56 Prdarg ihger i toop iy et pler &' ©

O po@ntérmbmr diseonénus flm is fordbDonthacagentpurticlesadbere (g particle
' N

TR BN iy (b yciaabt e IEAE shble i foiiabyiggioh fn e

eveplayed.e particularly 25 to 90 microneter (500 to 170

mesh according to BS 410). Additionally or

al A Rbiaigiyy @k Yoverdioft Provides A AAbtREr ¥f iRGsREE @ hRindd oﬂwddamg
applied to achieve, clg_selnter arti ¢l e contac

e%&ﬁﬁ?’e&’f‘ﬁ'ﬁ’f}f”@ cgntaingpg fige dryg parfieles cqmpusing Wt?:paqftblendmg one or

bl mrdre ﬁlﬁa‘imw%gich‘lfy dctl%e:.ombblglh “ﬁﬂha&dircmm&blﬁn@@antah 8 Povader
the a i ve erties

ot logecap RN SRR e PR ARG on St e Rifingd.of

t quetubieg poiwdehfonslﬁatufns eonfainiggefireantgrpatticiengpnggising tHestep of co-

e e

[Fen

f gent Hirefenmdrpovde. blelnflers ineludd mﬁusmnlbgm@w anddinelye blendges.
formul ated as a powder fornulation for inhalation are
NOthe BfendiREst@RERBED Rofe S iprefersbiyi dael Butfa® bnd JT@ sérith 8f Kéhding
rout e g_%r%hﬁl e reduction techniques in the presence
ofSePHGSEIOE REIPW | | ng agent can be applied to yield
particles of suitable size. The preferred nethod is
cdn aifict gep, st darororaidrigspnd foreeqonfr@lingrrgbrt anamirdd togyehienin such a
b r\)«a?%t Ihlg ?1 F ex@@trottlllecsjuﬁﬁ‘ce%?{%e %ﬂ% p%£l£§ e%&sc\ﬁ QEJamcul%e coating

e- COI’]t I ng agent I n suc contact t
a or as a continuous or discontinuous film. As stated hereinabove, the treated drug particles

may pbssess appropriate properties that enable them to be used alone in a dry powder

inhaler device. However, if desired they may be further mixed with a carrier material.

Accordingly, in an optional step the treated fine drug particles are mixed with a carrier

material. This mixing step is preferably carried out in a powder blender for a period not
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conti nuous or discontinuous filmis forned or the
agent particles adhere to the drug particle surface.
[n the art and sRGCT/ER1086/011941
for co-micronisation can be & | oyed. Accordingly, the
i nvention provides in another of its aspects a nethod
of produci ng powder fornul ations containing fine drug
pﬁéxt:éeﬁinglsnélmpfﬂidﬁirdf@aﬁlh Esﬁhz&ﬂOOﬁnalhésemgierpgrtioﬂal)Olbssmmhe
phar naco ica active ound with a
dﬁ@@mﬂ%% KA %ﬂﬁﬂ@%fo %%mder bl ender. In yet
another aspect of the present invention there is
pr Bheicalmier materis! oyl bosed pastteied orgt payigdieatedintiy sami gagner as the
conkqhgﬁﬁgckgne drug particles conprising the step of
com cr ofni st ng one or nore pharnacologlcally active
compound with a force-cgontrollin ent. . Preferred
p oNRditrmaghadh GRS presee! itsBte e deieoroBReERling BRI FCE

bl maer@il San bERSstbEAtadhesdiregbodescr i bed above is
preferably carried out as one of a series of blending

St 1? e am f Prﬁguﬁﬁ' Ot fo}’tgulgtlomllg lﬁ%v esé Fdds thglp 09{ 30@Dtﬁﬁ\velght of
gs an OFC con agen e nlxe

i nths foohulationagore hvantlcularé' zdvgve,tdt% Mé’ﬁ by weightt ¢yen wrefpaﬁ@ulerﬂy
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referabl | ess m.nut es art.j.cul arl
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Of midFdathted §i@éd(50mtot3loene‘spadmh ltcpms i®), I ptic@larly 88 %o F5ban
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of deteg1 E.\o% Llﬂﬁ agﬁ)yg £ltah84 gﬁratoﬁ')hl?roﬁcﬁﬁ}éls Enluﬂgf alve lar ducts nd gacs

dr ug ce- contro mxture I's
they must be in particulate form aving a mean particle diameter (measured as the mass

mean aerodynamic diameter) of at most about 10 micrometers, e.g. from 1 to 10
micrometers, and preferably 1 to 6 micrometers, even more preferably 1 to 4 micrometers.
Such micro-fine particles can be obtained in a manner known per se, for example by

micronisation, controlled precipitation from selected solvents, or by spray drying.
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smal | portion of the carrier material, e.g. about 10%

to forma powder m xture relatively concentrated with

1jo ensure adequarET/BP20061Q11941
of the drug with the carrier terial. Subsequently,

an additional step is enployed to m x the remaining
carrier material with the concentrated m xture from
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p @bl Fna; bOptedehtQhR&InRIr apl toSggly\/@ﬂ’t’&ght SmdtY, is pmamar 50 to
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t he Cu@ Flon f Yhe tient in need of f 4 gt. Fgr
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PR tE b et e bRt ENRHEIRL B bhe

t oitilzyrines] dplimeesl) addTeNA @ grdDBAI 0 BenomiveDA L Theaycldi€acid may be
present in the form of a vector (e.g. a plasmid or other construct) with suitable sequences to

direct or control expression (i.e. a promoter sequence).

Carrier materials employed must be in the form of sufficiently large particle size such that
they can be easily handled during manufacture and filling operations. They should also be

large enough such that they are not inhalable into the deep lung. Typically a carrier
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that to achi eve dosage accura the drug nust be
diluted with carrier material. In a typical
formulation the carrier material may be present in
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pr efwnaRE of tlﬁﬂlp&ﬁlc%@&s Nt kM Etherafeuti ke (B0 WElRed herein means an

fornul at i orgl‘%l %rth ]%yesent I nvention are Ea"ﬁtl cul arl
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such, | reservoLr fr
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sui t aa lc;l;ly %Sle M%‘B‘éﬁd aat (Igf)ng 00 )ﬁ e&ﬁ lh%& the nature of
the drug and the nature and severity of the condition to be treated, one or more actuations
may be necessary per number of hours, per day, for any number of days, weeks, months

and so-forth.

The therapeutic dose will depend largely on the nature of the drug, the condition of the

patient, and the nature and severity of the condition to be treated. A therapeutic dose may
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provided a nethod of treatinga medical condition
conprising admnistering to a patient in need thereof

a pharmacol ogi cal powder nade in accordance with the
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nor e partlcularly 25ng per actuation. Accordingly,

dependi on the nature of the drug and the nature and
se\férkfaft;} Rl OHT ba0% pEi bebel Ghen ghd ftsingle doses

ac tapEatbithin /-5y o il IdelEIGAl Y per nunber of hours, per
day, for any nunber of days, weeks, nonths and
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kg, for exa en treatin COﬂ

s udhereaddre s eHEnQW: ﬂaf JFotndrgre daaqnbvbm shel dnitadh Slates Phagmacopoeia
rrucdha,ﬂér 4661189 bkﬂ,thma%n%idnbgrhﬁha{fhbé E‘d%gan\'vhhﬁnaf;&{égi@ both of

fro to | The therapeutic dose w

| TR A Ry MBI FABET NG e S A et typparas

DPIl shind euseddr he nﬁmfehfenmbw Thetigp ﬁl@&istﬁt@s thét Ijeh'?ered Dose

re . inter- 3& ua |
and By Bl P i BDSE pERe et o ot Balherr
or dese dnd Deliean¢edDdsk adifdrhiey are ﬁrlafeﬁhbg'endhﬁuréd)l’smghl&tsblbﬁlled Funnel
emj hg,ﬁ{ { shou cons r abl am

fha c'iLg) %Im'u?e} Me) hod {srt]ilesscrlgeed L augal?%z 101 &%{é p{{ié to 119,

t hevhish éstereby incomporaied hy mfeeelpa i suguragy, khe Feamwaethoﬂ cdnsists of

ex ﬁﬂBlangJg}L%mq[ﬁﬁiton 'ﬁjal% afIﬂJI lirRM %at/?pggr%&g,%hich basically consists of
a standard Buchner Funnel. The discharged dose is captured on the glass sinter of the
Funnel, and can be washed off, and the dose determined using HPLC analysis. The Funnel
Method gives comparable results to the standard USP apparatus, and is generally
considered to be an equivalent of the DUSA apparatus. Fine particle fraction measured
according to the above described methodology is considered to consist of the combined

fractions collected from stages 2 to Filter Stage of an Andersen Cascade Impactor
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within +/- 35% of the nean; At least 9 from10
single doses are within +/- 20% of the Label Caim

and all single doses are within +/-25% of the Label
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vari ance_can be neasured using the Dosage Unit
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COkid abickel eac NG AEN MHiRgCO! | ected from
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I mpact ate OL/mn alr flowrate, These

C
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The test is conducted at a flow rate adapted to the internal resistance of the inhaler device
drawing 4 litres of air through the apparatus. At high flow rates it may be necessary to
remove the lowest stages from the stack. For adjustment of the flow rate connect a flow
meter, calibrated for the volumetric flow leaving the meter, to the induction port. Adjust

the flow control valve to achieve steady flow through the system at the required rate.
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the requirement set out in t h& UsP26- NF21 chapter
<601> "Del i vered Dose Uniformty". I|ndeed, the

formul ati ons appear to be so stable that they may even
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Repeat the di scharge sequence. The

Example 1

Formulation 1

A powder formulation consisting of glycopyrrolate (glycopyrronium bromide), magnesium

stearate and lactose monohydrate is formed as follows:Glycopyrrolate and magnesium
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and precise determnation of Tine particle dose. After
the final discharge, wait for 5 seconds and then
swtch off the punp. Dismantle the apparatus.
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throy FFFOMPRRNE: b"B? By ?ﬁ"“% iy Apteer

f rdeérhemﬁ:B@witmhhmt laahfdthecatiouatadf sitved la;ttqsgmpmﬁlmdratn ina Turbula

allgzg;uot b g aa vent . Ext ract the active ingredient

r Blense ahad P g, é’"t"ﬁe ¢ol | ection plate of each

of the stages of the apparatus into aliquots of

s oThegewltnganﬁ@trateg R Issieped thiogehor ZSQﬂaq:ryglptgr sieve, the

d %ﬁﬁlmng ﬁc{ogkem%ﬁfurété ¥% 28ded dhd'le MPIAIra blRARd ifd} aG@edr 0f minutes
ni ne vol unes of solvent. Calculate the mass of

dr%ézﬂ@bléélietbéf‘dldﬁn each stage per discharge and the

mass of drug per discharge deposited in the induction

POTHe, dr;fﬁdﬂdbxﬁﬂlﬂﬂ@clﬁd&ﬂ)is&bmaﬁdemb evhen assesstd tviseally and under the

presepar at.gr The tot no
L R S I A T T S
aveeviagen afelei dner @oted@s the ckithdrawn seapled lbclpwg %, axsuailly gvehdvplow
un%‘formty of delivered dose. If the total mass is
Side this range the test nust be repeated. Starting
at the fllter derlve curru ative mass vs. cut-off
Jongulationr (for gempagisona F tiom,| cul ate the Fine
Partlcle Dose (FPD) by |nterpol ation the mass of drug

I ezs dryt foavderJormmulatibd caneisting®é plycopsimalatefptycepyappivoyhromaide),
di aﬁ%%sl?l?m gtg m{cls ggd lac? Lr aﬁé]v@r@.te?l fogﬂeld%ccd)%lﬁé;t‘g %ng a?ﬁf Jrocess as

er on
t ofouefeseluaqiomnwhmae a@maghelmscsirdtnem men@rtb@yMSQ
ngﬁ)%{%&x gl%@& m‘%@ﬁl i rﬁﬁé}m deﬁeglaﬂglaé't 90 B‘ﬂ'lvfoﬁid Mihutes.

anpl e Formul ation 1" A powder fornulation
con3|st|ng of yco yrrol ate copyrroni um brom de
eSS pabbal SR HEDT A0S SRATOR YRR BIRLE FE S
asthfoltH LI riibrpmelydieve kit Rixadil armaghesi2Ohowderbledadrat 46 rpm for
ﬁbf? scr eened through a 38 mcroneter sieve. Lactose

Wfate is screened thr ough a 250 m croneter

Si eve The si eved gl ycopxlrrol at e- magnesi um stearat e
buEventyaliyelthe rdsulting seaeenightechmixbiseiandiike remainiag leigeaTnonghydrate are
S| GMedhkd gltn 258 IHEFBQE%%@%%& fhe fhixthte Bichdtd Tt 10QMRREs at 46 rpm

bl ender a rpmfor 10 m nutes.
in the blender.

:_,m

The dry powder blend achieved has an inhomogeneous aspect when assessed visually and
under the microscope. The blend homogeneity test gives a relative standard deviation of

the drug content of the withdrawn samples of more than 5 %.



The resulting concentrated m xture is sieved through a
250 mcroneter sieve, the renmaining |actose

worenehysdeat e | s added and t he gn xture bl ended PCI/ER2006/011941
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further 10 m nutes at 22 rpn1|n the bl ender. The dry
powder bl end achi eved i s honbgeneous when assessed
visually and under the m croscope. The bl end has
saEampki2ng bl end honbgeneity with a rel ative standard
devi ation of the drug content of the w thdrawn sanples
b usual Iy even below 3 % Formulation 2 (for
ehg%héﬂd@{ not part of the invention) A dry powder
formul ati on consji sting, of ycopyrrol ate

( o JEORYAFTdPIMALeR eRpsiging o g‘é(iﬂﬁ’é% 18ff{ elycapyropnymybhypmide),

| aghgdsSunBeR4ty sidaidosk ohehyame 1@16ﬁﬁd‘ibdbﬁhﬁg3to@heﬂ'6ll®\‘mgﬁf t
process _as follows; Lactgse nonohydrate tﬁ@ ?énem um

e e e e T ferqgter
ansievm K&fbsé Mofohy drats id @re&%@tmm@ﬁeaﬂ)hﬁcﬂﬁtera&ve’% (Bdtlpmved bulk

0 baut, h
| ek Mediiedon o el SRR aber St BAitey L e implier
t hepeedopind 30@poh chioppespedder si eve and m xed in a Turbul a
T2C powder bl ender at 46 rpmfor 20 m nutes.

B AR altend Dk BFH hb B GAPGRAL LB Hlal) Wdr@idnd N
remal ni ng | act ose nonoh y rate are sieved rou

i ERTHESPRr Ths AR B P GEZoDP BNIGLR FBFVGangrd
M fefafsh Fihedffug RdMehddf tHSYilRH@RA Sdmplel BEIoW 5Y6, RS EvenlbERE 3
achi eved has an i nhonbgeneous aspect when assessed
Vi é’ually and under the mcroscope. The bl end
hom)genel ty test gives a reI ati ve st andard devi ati on
: :Measperbenndf 1o glofirddtidr awn sanpl es of nore
t han 5 %Exan'ple 2 Forrrul ation 3 A dry powder

f of b ul8BnsCIORE a%ﬁqugeﬁre HbM AR SRbAng to Example | above. The
(gl ycopyrronl um b nesi um st earate and

| sk %ﬁ@ﬁifﬂ?%@d 3re ﬁ%"éir‘ﬁ‘@ gkﬁgbwa PIRBri¢iasy fifygpowder inhalers
f mﬂy@wmda’@’ anmiolfwxduﬁeé&iheu i 08 gt 60€d, m%%&%meﬁtt&%ﬁi e

scre ned, thro a n cr rs Lact ose
QEmity a’éd(,ful'"g Bt ?’ﬁ"r"é}& ﬁgtﬂeﬁei'gﬂe 05? omet er

SI eve Both si eved bul k powders are m xed in a high
s hasfiar fifing ¢ire finTudptipi in therDP1 devider titealsviads aBGlowgrhto stand for at

I np&L A Bl usREREL tgggiqg'SOO rpm chopper speed.

The aerodynamic particle size distribution is determined using the Andersen Cascade

Impactor Mark 11, equipped with pre-separator and 8 stages, designed and calibrated for
60L/min flow rate (apparatus D of the Eur. Pharmacopoeia 4.4 section 2.9.18). The fine
particle dose is the amount of drug that is found on the stages 2 to the filter stage of this

apparatus.

3 actuations of the formulations of Example 1 and 2 are discharged into the particle sizing
apparatus specified above by pulling 4 L of air through the apparatus at a set flow rate of
60 L/min. Delivered and aerosolised drug particles are classified in accordance with their
particle momentum achieved in the flow which depends on the equivalent aerodynamic

particle size. Thus fractions of the dose are deposited at different parts or collecting stages



The powder bl end achi eved i s honbgeneous when assessed
visually and under the m croscope. The bl end has

W@ 20078684431g bl end honobgeneity % th a rel ati ve BCEHRPRNE011941
devi ation of the drug content™of the w thdrawn sanpl es
below 5 % wusually even below 3 % Exanple 3 :
Measurenent of Fine Particle Fraction The formul ations

1 afthedpmirgnispinadcordaed wihste febrdyEahiapeilaiirdftie dupgapicks.

1 ove. .The r bl ends fhus progduced. a illed
g firaeng R el Grgha e bhRReR AR,
Skyehal er(tm) as nore fully described in US patent
6, 1&1.0xmalysisof Eormelatinnerphovwdd ti the fi@o partele fragtipd desaihay 3.2
an qnit:ﬂoﬂﬁteﬁ?!ittth&llﬁe §diR&ka ) thd Aﬁcﬂﬁeﬁj@kk&ﬂ@ rh’ﬁgacgﬁ) Apparatus is about
After filling the fornmulations in the DPI devices, the
5 dev2¢es are allowed to stand for at |east 24 hours
before testing. The aerodynam c particle size
di HRTICasklysinof Fortl@biuniBi sheekduldt g finé pariielfiction (1€sa same e

St Ao BL oo AR i A ePo CRORE Hftrelor it s soou

(appas.atus D of the Eur. Pharnmacopoeia 4.4 section
2.9.18). The fine particle dose is the amount of drug
that is found on the stages 2 to the filter stage of
this apparatus. 3 actuations of the fornul ations of
Exanple 1 and 2 are discharged into the particle

si zing apparatus specified above by pulling 4 L of air
through the apparatus at a set flowrate of 60 L/mn.
Del i vered and aerosolised drug particles are
classified in accordance with their particle nonentum
achieved in the flow which depends on the equival ent
aerodynam c particle size. Thus fractions of the dose
are deposited at different parts or collecting

st agesof the apparatus, in accordance with the
aerodynam c particle size of the drug particles. Each
fraction is collected, adjusted to vol une and anal ysed
using HPLC. HPLC anal ysis of Formul ation 1 showed that
the fine particle fraction (less than 3.2 mcroneters)
of the dose delivered into the Andersen Cascade

| npactor apparatus is about 42 % HPLC anal ysis of
Fornmul ati on 3 showed that the fine particle fraction
(less than 3.2 microneters) of the dose delivered into
t he Andersen Cascade | npactor apparatus is about 43

% CLAI M5



1. A pharmacol ogi cal powder for inhalation conprising
fine particles of a drug and particles of a

wo eroceessant r ol | i ng agent, erein the particl eBCOEPXA6/011941
force-controlling agent a di sposed on the surface of
the active particles as either a particul ate coating,
or as a continuous or discontinuous film 2. A
aphavigacol ogi cal powder for inhalation conprising fine
particles of a drug, particles of a carrier materi al

1]c or % ngéol %alq;oul ergﬂrlhﬁaf%}]'gﬁ‘ ? %ﬂﬁe p%rtfb?e@ tof £ Jilju%gfgl particles

agent “particles erein ontrollring a
Oﬁaﬁqe@pwllw@@gm,sﬁG@wh‘bmqifé 0§=md‘ farse-corftrolling agant 4rg disposed on
tHRRhrFdcE b fhe Bctive 'p&rjﬂaés R R b b%&@&t@coﬁ@f?gt b a cBtin@Sus 3r

cont 1 nuous or discontinuous fil ma
digequirugunim o claim 1 or claim2 mhereln the

force-controlling agent is selected fromthe group
2consA ﬁﬁdnﬂ@olmélcﬂrﬁoﬁ'ﬂerif@i lﬁi&latlﬁewxﬂpﬁﬁﬁg AnchapRley pEPIrugl @articles of

havi ng.a. pol ec .to 1000 KbDa; .
» SRR PRt Se e e s S one PP pe e P i wheren e
feed-donpellinh agentgearticlsd ae dlh:)oselhﬁh thedutfaceof theakfive paticds as edther a

. r..accordin Q.an the preceding claims
p%%%?é%jc%attl ég?aggg(é'g@%n ¢ %commuglése is asalt of a
fatt aci d sel ected fron1the group consi sting of
31 aurd eovider pcorging ip daim lopriclgim 3 erpin ghedercercongelling egealcis splected

igs o) h@ﬁr&p@ﬁﬁs’i’sﬂnéof aﬁurRPéMiﬁ rpeﬁ(ﬁﬁ@irﬁ'p@ﬁpépﬂdémﬂv@é Fn@fécu[ar weight

fé”ﬁgg 0c ai ms wherein faorce-controlling Eg

his PN De:hprbelipids; titaniye figgide: abitpipm ng’xtdé iepn dipxide;
sthidle, apd Qe 6l gy 4zidei M5 wherein the force-controlling

agent is present in amounts of up to 5. 0% by meight

V\h er eP ﬁz!ccf;}glgxg éo‘_jz{.élg %{‘ ﬁ%@éﬁm% cla ms wh Fe?rg: tr%gg e t—con@olFs ng agent is
a saltondi a fasty @¢ld @el‘t)‘«ledtfm)nﬂh@%uxycwmtgg Dflaﬁhc amdppﬂ!uiap acid, stearic acid,

crAGE 8 ipBRnkQciany of the preceding clainms wherein the
carrier material is selected froma nono- or

d| sgcch&rl des such as 8% uco |.act ose, lacto

S mono? RYHIA peordingde gyt de pree %ﬁ rims whrgja fh eé?f&?swg"mg agent
issnaghesam stanrl. t ol or xylitol; polylactic acid; or

m xtures thereof. 9. A powder according to any of the

6Pre %}S’d\ﬁgr &L&E% Foéﬂ? E)Pt'g@ p\%\&%g&ﬁfg{rﬁs%hew s fo?ée coﬁtrolhnéfagent is

| act ose nono- according t

Pressat ip et Afyp & WY Whightei n the drug is selected from
those drugs having a contact angle agai nst water that

7.i S Imﬁﬁvdémmrgiﬁg tolahy ofth@préEbaing AR vitiefteh thOfoRRRYeofol idg@gent is

present in amoun?s O%O\M]?O 566"2 bg'r\;v%lg rug is selected fromthose

8. A powder according to any of the preceding claims wherein the carrier material is
selected from a mono- or di-saccharides such as glucose, lactose, lactose mono-hydrate, sucrose

or trehalose; sugar alcohols such as mannitol or xylitol; polylactic acid; or mixtures thereof.

9. A powder according to any of the preceding claims wherein the carrier material is lactose

mono-hydrate.



drugs having an octanol -water partition coefficient

(log P) snmaller than 2. 12. A powder according to any
W@R0orH0684¢3 ai ns 1to 9 whereiin the drug i s sel ecCPEHEP20061911941

the group consisting of aZeta-nminetic selected from

the group consisting of Leval buterol, Terbutalin,

Reproterol, Sal butanol, Sal neterol, Forrmterol

15:eN4 péver achGﬁhE ) ﬁnyJf the ?@U&lﬂig%la%s whediine Hﬁll;gq’sl selected from

Br oxat eraol , Epi nephrin, renal i ne or Hexoprenaline;
those drpas; Yi’&g???é‘fa&*\f‘g@égaé‘?ﬂgﬂ rrthat i ek Ehag PQup consi sti ng

of Tiotropium Ipratropium OXitropium or

13 y chpywdeomicerding o 40y rof the oinesriao @ v&eiemctheediug is sefectdderom those

d%égﬁiﬁ ggﬁl §ét§]%li Q’ elo aﬂlﬁgh &%ﬂn% SS%RﬁfSLS%Q ﬂ{al Ccasone,

Becl onmet hasone, Lot ep rednol or Tri anti nol ones
12-eu k%?wdéh@c‘érﬁtnawﬁ the glaimst 1l 9 pherginithecdrg is sglected from the

gfoRP&dnSibting Of @ betfARALRStlectdd PImika gloup E’dnﬁakdg@%valbutem]

I m trodast, Seratrodast, Zi]leuton, Zafirlukast

or
Trigptelin. Rpreteroh Sphvamplotalneteral Eermoternhi Fﬁf‘?t?ff’l SénpigeralyBambuterol,
ThioaRrbiNBrogiterdp Epnaqﬂmﬁtlsdpgenaine bt HawdbRAd e, anticholinergic selected
frPlclamlast a | nhi bi seletedfrom he grou
5 ihs %?Wpr‘fﬁnsbsf‘“%@g? %‘Fﬂp‘““}z R X‘HPP‘P’§P5E oniyin;
Cpmt:@s%mdj selected fioml th@graitﬁd’onﬁﬁing of mdxxﬁdaﬂmdﬁeﬁorgdd)ﬂﬁdcsomde

ERRE PR Bt Ll Bl o8t

TR Py R il
LFlé(mrlamwdntagﬁeﬂ selentlifroe thBgroverosiging néAndadash irellukest, Pranlukast,

Irg 'truiagt! ﬁe@atro'g?stt %lgﬁgr? Z%{irhhﬁgt %I; plgx?trlﬁ?atsgw ;ﬁ%ﬁi@}tergste-hg& %l%r

e group consis ena
sethctemﬂemtbﬂ ammnsqjmspéhhmmapt@pchtaelgast,@IPAljdmlptqr skited from the

gid &’o‘ﬂﬁ&tn' @?ﬁpafﬂﬁl %@J&ﬁﬁ’t o@fskégﬁa&uéz}lyo%sﬁaﬂ%hg:ﬁel mgfner se ected from

pol ynucl eotl I go- nucl eot| des an
thggroyp POYE’é‘I"}Sé’&e"éh‘éﬂﬁdﬂ esFusesemisieinl nainilles sel@adér@metae srpvum

cAn9iirgof NdrphfaSE e‘ﬁtahﬂgPéﬁfazodﬁlepB’dﬂréﬁﬁrpﬁﬂE e @i AR thdiﬂh‘ r}@é?hadone
serum I nsul i n; al bum n); BSA t5$ %ldl nsul i n;
stt

orchiraif2 i 2espETstecter] dom thw@m@ pgdit, é‘él}’r%?ﬁilﬂph
Phasiagidd; Proeins grptids, Q,Wgckpeﬁtaiei gdslyﬂsbgﬁde@ Jolybmﬁialaaai n@recbvat:ia

f
P%!ﬁf??ﬂg?‘}‘\}{agr% At ARl Risgl PO HERR ssifporomolecues,
sede@tel) GinChegrdnpcioasising of Altuthirs Iﬁprei@iabll@ﬂgﬁfan seﬁ@tﬂ' iHisulin; albumin);
a
ngyltlg Cl!ng/I HP 1'31 Eggﬁyéﬁéﬁ }gﬁ—hwod)gp ﬁ(}ﬁ,p e gg% alspﬁa-lactoglobulm

pressin,
beb@tférmghtlsmvab lfams bqsxc;fdxcwtlalswgrwu fdotor;I(oli(eh); spdraditase)ithy;

ubokifdsk-NPESN chﬁ%%{m Q&ﬁﬁﬁ %‘éﬁ& po ﬁﬁerffe{oma%%% gfalagé“a'

antltry si’n ni ne; I 0genes
ovaphmist; glyeagon Aty nytmmb@spbmﬂhac Psalkatine ehogphatase- secretin;

va%w;@sglgslwnyﬁbxan BhaE| 1ol SalaGBGRED parstﬂwom%ﬂnong edaﬂhbrgne

protein; and cytokines; I mmunogl obul 1 ns; pepti
ﬁ‘PTS‘P%ﬁB‘n%‘%Ya"EW@R$ ﬁ?l@gted GeBANAsE adnhal antitrypsin; pelklysies, pelyarginine;

aﬁgh@eﬂéﬁf» @hRUES 6LraY mﬂﬁ&@&ﬁuhiﬁsaﬁlb@fss’soﬁﬁfoktgﬁu 12 ahd1&es; casein;
entral and peripheral nervous s%(/)sterrs factors acting

ﬁg"ﬁtﬁf'&“ﬁ’l soy, proteirs and qyiakings; (mmwieglobwingspepHdehormengs cyipkines,

growth factors, factors acting on the cardiovascular system, factors acting on the central and
peripheral nervous systems, factors acting on humoral electrolytes and hemal substances, factors

acting on bone and skeleton, factors acting on the gastrointestinal system, factors acting on the



acting on bone and skel eton, factors acting on the

gastroi ntestinal system factors acting on thei nmune
WGaInUeeR44F act ors acting onsthe respiratory sysPENEP2006/011941

factors acting on the genltal organs, and enzynes;

hor rones and hornone nodul ators including insulin,

proinsulin, C peptide of insulin, a mxture of i nsul in
imraume sgStene ficicaleacting omtbeitespiratonydysterd, faciors héting omdue)gsnital @gans,

r h h t

and et PR ot A Bhe MOl RETRAP g, SR Repepticeof
inslimy amixgur¢ AEAYH)in arair@hbmmde ofiigsube ihyibrid ingulin adczystads; zrewmgnone,
par§ B{ Eﬁ%?@ong% izl %ﬁ%& eI QGfE fi’tfnﬁoné (EHQ{I%' hdinoBsidoRbfic

e st’inmu rnone,

hormerss(AGdIHAtIyHB, oxe@emda!’pmlzsﬂg h@meépgfrrm&rw&ﬁd nafarpliny acetate,

leuﬁréﬁcfe%éat@ Ghig stﬂﬁhl&tﬁ@ hGﬁd?)hé %lucégoﬁ %ta@ﬁﬂd&“ @éufadlols,
derivatives, anal ogues and congeners; hemat opoi etic or

testpmr@r?oaﬁm fagtorsgetingroa thsgenifal egarrsiapgiheir dertyptiygp analogues and

cong@Rsst BbthaiSpondtic 8F thidHbe C‘Pcﬁétfdfibtorgfc&@t% 8eM R g@&ip@ﬁﬂswtmg of
stinul ati ng factor 52 gr anul ocyt e- macr op

ery@igPRIR AN P OYtE ER 1B lma@g:fjactarr{@ (i r%ism?@%e-ewrawge
stinBldtip! Faatok (tgwfcem 8d rhdvrdphpk colb@idiamiatifg factol (M-CSBY, ieOkbcyte

ct.or aratl o u rol ri naga M.l k),
P’OI %PBPH)%‘% Fl?aff‘“%aaé‘ Eﬁ%g‘?'tﬂ“%ar L ‘S{S’%‘%g?‘f‘?{ﬁ? Bty
profifzeation stmnmylag ﬁmm m)bgﬂca@m,m ﬁreﬁfantatnmstﬁxﬁnilatmg} fatton ggd factor VIII;
ors_acti.n

el 0Run B R oty Sl B0 AR o P oSSRy
borie it la pefptide, parthyro@l lsorpenztand &5 aciae Sigmenis, histéne Haarlated hahe

fon#ujitﬁ)n %?& é{éﬁfgl%é@ﬁé%ﬁéefa’g? = e?%‘lﬁl%ﬁls ’_%ﬂh daZJvQSI g‘g { a?&? theretotéi eﬁlzs):mes

andgparyimezaofagiors salactedafinenh thg group ecvnekstﬁng of pargreass, rasbaragingsee

hya‘ﬁf?ér%gé) Eﬁyn'?b@l]yﬁs‘;ﬁ %9 sfn{ R tsl!?%tc&fngéépurslgﬂéb ﬁ)tdﬁd?&tlﬂfcollagenase,
rease, asparaglnase ya ur oni dase,

trmwymat «flwgmsmpgeyp@mmquAstr@qu@p%eoadewdg@lasa 8k PuRgreRide

dlsxﬂﬁﬁ‘s"ér(%lt)] Nacdek iR BEO RSt B WISIRNREGRRs, mumps, and rubella), and Polio
y not rypS| nogen, plasm stre t oki nase, aden

n
Vac&‘f}f‘él? geoxth faegrsdaglnde ggrve g OHF‘gfﬁiﬁ?fa 2/N ;l;a'iégpﬂggla}/gr owth
factoPN@GKY EibrddRst drévih fAdtor M@) (1H§hﬁﬁ-lllﬁégrowfiﬂ§or (MM, transforming

| fa |
srotgrord Gk ReleCr e TR Po HiF Ry e bogp ey e acor
(H(g?)pﬁtcforsfaaﬁﬁgwn t(xdiﬁ@lqvaidutar Obstemshichgling\iidtors amtzIOCon(rEi(ER)o,d
pre?sure an Qrkelrlllagfer(% s€ ectieé & %rrldo(hep:s) énldf)tilalﬂlslf&ﬁ %1{1 gé&‘%:ﬁn

er|ve ce
antf(g@ﬁ)@)endcalmﬂn Ipevpattmg:gnmengmmwtdns faaonr@sm (rkiis Jangibtacsirol; s
i Jihe: | : .
onf b9, S0 8 DAL B U ol
natuypirqic p@mld¢ (ADWR)eand antinastythimic peptidtoF4sesiry astingori the eeotral andd
perﬁﬂ&ﬁ%@ﬁbﬁs%yﬁaﬁm&{ﬂdﬁé Shioi@PPREAIRL. é fé ?&%H& 'eﬁl%rﬁﬁ}é)’ H&urotropic

inhibitors vasopressin, renkn ensi

factgrii 151 epleitanin gene'mtﬁéﬁddle@rf@(‘ﬁc}ﬂ)} thyn@pﬂg}ogp@wgc;lgpsmg hormone

(TREDYa Y 4n@derivafiets OF ERE) dAd héur&t%ﬁp tf&for@d&hﬁ‘@&ﬂh@ éastr@ﬁtéitlﬂﬁl
naturiuretic petlde( NP), and antiarrythmc peptid

Systﬁ'adwdglgéar?tﬁ'@ne gestrie Teckst gekine ohpmoa! plgfieivags aﬂ%P‘%‘bs
subStyfeb IR udiRCattelis RGich RbiclhdaRpEiuERGr, Plagna GBIQBBEEVEN S, metal

endor phi ns neu
ion concentrations, such as calrc1t0nm Eél)poprotem E and hirudin. Laminin and intercellular

adhesion molecule 1 (ICAM 1) represent exemplary cell adhesion factors; factors acting on the



factor (NTF), calcitonin gene-related peptide (CGRP),

t hyroi d hornone rel easi ng hornone (TRH), salts and
wa@leorvet4eyes of TRH, and ngur ot ensi n; factors BCT/EPZPOEON1941

the gastrointestinal systemincluding secretin and

gastrin; factors acting on hunoral electrolytes and

hemal subst ances including factors which control
kldh@mﬁg glingry et inclading hmeshmbbﬁgldate)the ifier¢tidn afitherkidnay, such as
b’aé{h‘g"“ﬁ? %Qltrertlgtge (t)xﬂg' Iuﬁotteglsslcg af(,tg aﬁicgggoo%rtgé s%h& o?gans
inchading ¢agtoes vthi¢h @ﬂmllk)e semmvss efithe gationgpdrgany; cheinothardbeatic egents,

' ' on.t ' a
L4511 S BEbY R A RN I Ui ALKl o
acting en Kiedmmyne sysierh inghuding fictorgierich coritrel anflammation andpeabienage
ol B ML DB L REDMBLER, BBkl G Brsan
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